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GENERAL NOTICES AND 

REQUIREMENTS 


The General Notices and Requirements section (the General 
Notices ) presents the basie assumptions, definitions, and de- 
fault conditions for the interpretation and application of the 
United States Pharmacopeia (USP) and the National Formulary 
(NF). 

Reauirements stated in these General Notices apply to all 
articles recognized in the USP and NF (the "compendia") 
and to all generał chapters unless specifically stated 
otherwise. 

1. TITLE AND REWSION 

The fuli title of this publication (consisting of four volumes 
and including its Supplements), is The Pharmacopeia of the 
United States of America , Fortieth Revision and the Nationol 
Formulary , Thirty-Fifth Edition. These titles may be abbrevi- 
ated to USP 40, to NF 35, and to USP 40-NF 35. The United 
States Pharmacopeia, Fortieth Revision, and the National For¬ 
mulary, Thirty-Fifth Edition, supersede all earlier revisions. 
Where the terms "USP," n NF, ,r or "USP-NF' are used with- 
out further qualification during the period in which these 
compendia are official, they refer only to USP 40, NF 35, 
and any Supplement(s) thereto. The same titles, with no fur¬ 
ther distinction, apply equally to print or electronic presen- 
tation of these contents. Although USP and NF are pub¬ 
lished under one cover and share these General Notices, they 
are separate compendia. 

This revision is official beginning May 1, 2017 unless oth¬ 
erwise indicated in specific texL 

Supplements to USP and NF are published periodically. 

Accelerated Revisions, published periodically on the Offi- 
ciał Text section of USP's website (http://www.usp.org/usp- 
nf/official-text), are designed to make revisions official morę 
quickly than through the routine process for publishing 
standards in the USP-NF. Interim Revision Announcements are 
Accelerated Revisions to USP and NF that contain official re- 
visions and their effective dates. 

Revision Bulletins are Accelerated Reyisions to official text 
or postponements that require expedited publication. They 
generąlly are official immeaiately unless otherwise specified 
m the Rewision Bulletin. 

Errata are Accelerated Revisions representing corrections 
to items erroneously published. Announcements of the avail- 
ability of new USP Reference Standards and announcements 
of tests or procedures that are held in abeyance pending 
availability of required USP Reference Standards are also 
availabie on the '"Official Text" tab of U5P's website. 

2. OFFICIAL STATUS AND LEGAL RECOGNITION 


Official text of the USP and NF is published in the USP-NF 
Online (www.uspnf.com) in the edition identified as "CUR- 
RENTLY OFFICIAL" and in Accelerated Revisions that super¬ 
sede the USP-NF Online as described below. 

Routine revisions are published in the USP-NF Online and 
become official on the datę indicated, usually slx months 
after publication. Accelerated Revisions supersede the 
USP-NF Online and become official on the datę indicated. 
Links to Accelerated Revisions on the USP website can be 
found in any superseded monograph or generał chapter in 
the USP-NF Online. , _ , 

Print and USB flash drive versions of the USP and NFalso 
are available. Routine revisions are provided with the same 
timing as the USP-NF Online. Official text published in Sup¬ 
plements supersedes that in the previously published print or 


USB flash drive versions of USP-NF. These versions also are 
superseded by Accelerated Revisions as described above. 

In the event of any disparity between the print or USB 
flash drive versions and the USP-NF Online, tne USP-NF On¬ 
line will be deemed to apply. 

2.20. Official Articles . _ 

An official article is an article that is recognized in USP or 
NF. An article is deemed to be recognized and included in a 
compendium when a monograph for the article is published 
in the compendium and an official datę is generąlly or spe¬ 
cifically assigned to the monograph. 

The title specified in a monograph is the official title for 
such article. Other names considered to be svnonyms of the 
official titles may not be used as substitutes for official titles. 

Official articles include both official substances and ofTicial 
Products. An official substance is a drug substance, excipient, 
dietary ingredient, other ingredient, or component of a fin- 
ished devfce for which the monograph title indudes no indi- 
calion of the naturę of the finished form. 

An official product is a drug product, dietary supplement, 
compounded preparation, or finished device for which a 
monograph is provided. 

2.30. Legał Recognition 

The USP and NF are recognized in the laws and regula- 
tions of many countries throughout the world. Regulatoiy 
authorities may enforce the standards presented in the USP 
and NF, but because recognition of the USP and NF may 
wary by country, users should understand applicable laws 
and regulations. In the United States under the Federal 
Food, Drug, and Cosmetic Act (FDCA), both USP and NF are 
recognizea as official compendia. A drug with o name rec¬ 
ognized in USP-NF must comply with compendial identity 
standards or be deemed adulterated, misbranded, or both. 
See, e.g., FDCA § 501 (b) and 502(e)(3)(b); also FDA regula¬ 
tions, 21 CFR § 299.5(a&b). To avoid being deemed 
adulterated, such drugs must also comply with compendial 
standards for strength, quality, and purity, unless labeled to 
show all respects in which the drug differs. See, e.g., FDCA 
§ 501 (b) and 21 CFR § 299.5(c). In addition, to avoid being 
deemed misbranded, drugs recognized in USP-NF must also 
be packaged and labeled in compliance with compendial 
standards. See FDCA § 502(g). 

A dietary supplement represented as conformmg to speci- 
fications in USP will be deemed a misbranded food if it fails 
to so conform. See FDCA § 403(s)(2)(D). 

Enforcement of USP standards is the responsibility of FDA 
and other government authorities in the U.S. and elsewhere. 
USP has no role in enforcement. 
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3. CONFORMANCE TO STANDARDS 
3.10. Applicability of Standards 
Standards for an article recognized in the compendia 
( USP-NF) are expressed in the article's monograph, applica¬ 
ble generał chapters, and General Notices. The identity, 
strength, quality, and purity of an article are determined by 
the official tests, procedures, and acceptance criteria, and 
other requirements incorporated in the monograph, in ap¬ 
plicable generał chapters, or in the General Notices. "Appli¬ 
cable generał chapters" means generał chapters numbered 
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below 1000 or above 2000 that are madę applicable to an 
article through reference in General Notices , a monograph, 
or another applicable generał chapter numbered below 
1000. Where the requirements of a monograph differ from 
Lhe requirements specified in these General Notices or an 
applicable generał chapter, the monograph reguirements 
apply and supersede the requirements or the General Notices 
or applicable generał chapters, whether or not the mono¬ 
graph explicitly States the difference. 

General chapters numbered 1000 to 1999 are for infor- 
mational purposes only. They contain no mandatory tests, 
assays, or other reguirements applicable to any official arti¬ 
cle, regardless of citation in a generał chapter numbered 
below 1000, a monograph, or these General Notices. Gen¬ 
eral chapters numbered above 2000 apply only to articles 
that are intended for use as dietary ingredients and dietary 
supplements. General chapter citations in NF monographs 
reler to USP generał chapters. 

Early adoption of revised standards in advance of the offi¬ 
cial datę is allowed by USP unless specified otherwise at the 
time of publication. Where revised standards for an existing 
article have been published as finał approved "official texr 
(as approved in section 2.10 Official Text) but have not yet 
reacned the official datę (six months after publication, un¬ 
less otherwise specified; see ''official datę", section 2.20 Offi¬ 
cial Articles), compliance with the revised standard shall not 
preclude a finding or indication of conformance with com- 
pendial standards, unless USP specifies otherwise by prohib- 
itinq early adoption in a particular standard. 

The standards in the relevant monograph, generał chap- 
ter(s), and General Notices apply at all times in the life of the 
article from production to expiration. It is also noted that 
the manufacturerts specifications, and manufacturing prac- 
tices (e.q., Quality by Design, Process Analytical Tecnnology, 
and Real Time Release Testmg initiatives), generally are fof- 
lowed to ensure that the article will comply with com¬ 
pendial standards until its expiration datę, when stored as 
directed. Every compendial article in commerce shall be so 
constituted that when examined in accordance with these 
assays and test procedures, it meets all applicable pharma- 
copeial requirements (General Notices, monographs, and 
generał chapters). Thus, any official article is expected to 
meet the compendial standards if tested, and any official 
article actually tested as directed in the relevant monograph 
must meet such standards to demonstrate compliance. 

Some tests, such as those for Dissolution and Uniformity 
of Dosage Units, require multiple dosage units in conjunc- 
tion witn a decision scheme. These tests, albeit using a 
number of dosage units, are in fact one determination. 

These procedures should not be confused with statistical 
sampling plans. The similarity to statistical procedures may 
seem to sugcjest an intent to make inference to some larger 
group of units, but in all cases, statements about whether 
the compendial standard is met apply only to the units 
tested. Repeats, replicatęs, statistical rejection of outliers, or 
extrapolations of results to larger populations, as well as the 
necessity and appropriate frequency of batch testing, are 
neither specified nor proscribed by the compendia; such de- 
cisions are based on the ob|ectives of the testing. Frequency 
of testing and sampling are left to the preferences or airec- 
tion of those performing compliance testing, and other 
users of USP-NF, includmg manufacturers, buyers, or regula¬ 
tory authorities. 

Official products are prepared according to recognized 
principles of good manufacturing practice and from ingredi- 
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ents that meet USP or NF standards, where standards for 
such ingredients exist (for dietary supplements, see section 
3./0.20). 

Official substances are prepared according to recognized 
principles of good manufacturing practice and from ingredi¬ 
ents complying with specifications designed to ensure that 
the resultant substances meet the requirements of the com¬ 
pendial monographs. 

3.10.10. Applicability of Standards to Drug Products, 
Drug Substances, and Excipients 

The applicable USP or NF standard applies to any article 
marketed in the United States that (1) is recognized in the 
compendium and (2) is intended or labeled for use as a 
drug or as an ingredient in a drug. Such articles (drug prod¬ 
ucts, drug substances, and excipients) Indude both human 
drugs (wnether dispensed by prescription, "over the 
counter," or otherwise), as well as animal drugs. The appli¬ 
cable standard applies to such articles whether or not the 
added desianation "USP" or "NF" is used. The standards 
apply egually to articles bearing the official titles or names 
derived by transposition of the definitive words of official 
titles or transposition in the order of the names of two or 
morę active ingredients in official titles, or where there is 
use of synonyms with the intent or effect of suagesting a 
significant degree of identity with the official title or name. 
3.10.20. Applicability of Standards to Medical Devices, 
Dietary Supplements, and Their Components and 
IngrecJients 

An article recognized in USP or NF shall comply with the 
compendial standards if the article is a medical device, com- 
ponent intended for a medical device, dietary supplement, 
dietary ingredient, or other ingredient that is intended for 
incorporation into a dietary supplement, and is labeled as 
conforming to the USP or NF. 

Generally, dietary supplements are prepared from ingredi¬ 
ents that meet USP, Nh, or Food Chemicals Codex standards. 
Where such standards do not exist, substances may be used 
in dietary supplements if they have been shown to be of 
acceptable food grade guality using other suitable 
procedures. 

A 3.10.30. Applicability of Standards to the Practice of 
Compounding (New) 

USP compounding practice standards, Pharmaceutical 
Compounding—Nonsterile Preparations (795) and Phormaceu- 
tical Compounding—Stenie Preparations {797), as appropriate, 
apply to compounding practice or activity regardless of 
whether a monograph exists for the compounded prepam- 
tion or these chapters are referenced in such a monograph. 



see section 2.20 Official Articles and section 4.10 Mono¬ 
graphs.Atism 
3.20. lndicating Conformance 
A drug product, drug substance, or excipient may use the 
designation "USP" or ,r NF" in conjunction with its official 
title or elsewhere on the label only when (1) a monograph 
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is provided in the specified compendium and (2) the article 
complies with the identity prescribed in the specified 
compendium. 

Wnen a drug product, drug substance, compounded 
preparation, or excipient differs from the re!evanl USP or NF 
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standard of strength, quality # or purity, as determmed by 
the application or the tests, procedures, and acceptance cri- 
teria set forth in the re!evant compendium, its difference 
shall be plainly stated on its label. 


When a drug product, drug substance, compounded 
preparation, or excipient fails to comply with the identity 
prescribed in USP or NF or contains an added substance that 
mterferes with the prescribed tests and procedures, the arti¬ 
cle shall be designated by a name that is clearly distinguish- 
ing and differentiating from any name recognized in USP or 

NF. . , ... 

A medical device, dietary supplement, or ingredient or 
component of a medical device or dietary supplement may 
use the designation "USP" or "NF" in conjunction with its 
official title or elsewhere on the label only when (1) a mon- 
ograph is provided in the specified compendium and (2) 
the article complies with the monograph standards and 
other applicable standards in MhatAwwo compendium. 

The designation "USP" or "NF" on the label may not and 
does not constitute an endorsement by USP and does not 
represent assurance by USP that the article is known to 
comply with the relevant standards. USP may seek legał re- 
dress if an article purports to be or is represented as an 
official article in one of USP's compendia and such claim is 
determined by USP not to be madę in good faith. 

The designation "USP-NF" may be used on the label of 
an article provided that the label also bears a statement 
such as "Meets NF standards as published by USP/' indicat- 
ing the particular compendium to which the article purports 

t0 \^en the letters “USP," "NF," or "USP-NF" are used on 
the label of an article to indicate compliance with com- 
pendial standards, the letters shall appear in conjunction 
with the official title of the article. The letters are not to be 
enclosed in any symbol such as a circle, square, etc., and 
shall appear in Capital letters. 

If a dietary supplement does noL comply with all applica- 
ble compendial requirements but contains one or morę die¬ 
tary ingredients or other ingredients that are recognized in 
USP or NF, the individual ingredient(s) may be designated as 
complying with USP or NF standards or being of USP or NF 
quality provided that the designation is limited to the indi- 
vidual ingredient(s) and does not suggest that the dietary 
supplement complies with USP standards. 

4. MONOGRAPHS AND GENERAL CHAPTERS 

4.10. Monographs ^ . .. 

Monograpns set forth the article's name, defimtion, speci- 

fication, and other requirements related to packaging, stor- 
age, and labeling. The specification consists of tests, proce¬ 
dures, and acceptance criteria that help ensure the identity, 
strength, quality, and purity of the article. For generał re- 
quirements relating to specific monograph sections, see sec- 
tlon 5 Monograph Componenls. 

Because monographs may not provide standards for all 
relevant characteristics, some official substances may con- 
form to the USP or NF standard but differ with regard to 
nonstandardized properties that are relevant to their use in 
specific preparations. To assure substitutability in such in- 
stances, users may wish to ascertain functional equivalence 
or determine such characteristics before use. 

4.10.10. Applicability of Test Procedures 

A single monograph may indude morę than one test, 
procedurę, and/or acceptance criterion for the same attri- 
bute. Unless otherwise specified in the monograph, all tests 
are requirements. In some cases, monograph instructions al- 
low the selection of tests that reflect attributes of different 
manufacturers' articles, such as different polymorphic forms, 
impurities, hydrates, and dissolution. Monograph instruc¬ 


tions indicate the tests, procedures, and/or acceptance crite¬ 
ria to be used and the required labeling. 

The order in which the tests are listed in the monograph 
is based on the order in which they are approved by the 
relevant Expert Committee for inclusion in the monograph. 
Test 1 is not necessarily the test for the innovator or for the 
reference product. Depending on monograph instructions, a 
labeling statement is not typically required if Test 1 is used. 

4.10.20. Acceptance Criteria 

The acceptance criteria allow for analytical error, fpr una- 
voidab!e variations in manufacturing and compounding, and 
for deterioration to an extent considered acceptable under 
practical conditions. The existence of compendial accep¬ 
tance criteria does not constitute a basis for a claim that an 
official substance that morę nearly approaches 100 percenl 
purity "exceeds" compendial quality. Similarly, the fact that 
an article has been prepared to tighter criteria than those 
specified in the monograph does not constitute a basis for a 
claim that the article ^ceeds" the compendial 
requirements. , . ■ .. 

An official product shall be formulated with the intent to 
provide lOOpercent of the quantity of each ingredient de- 
clared on the label. Where the minimum amount of a sub¬ 
stance present in a dietary supplement is required by law to 
be higher than the lower acceptance criterion allowed for in 
the monograph, the upper acceptance criterion contained 
in the monograph may be increased by a corresponding 

The acceptance criteria specified in individual monographs 
and in the generał chaplers for compounded preparations 
are based on such attributes of quality as might be ex- 
pected to characterize an article compounded from suitable 
bulk drug substances and ingredients, using the procedures 
providecfor recognized principles of good compounding 
practice, as described in these compendia. 

4.20. General Chapters 

Each generał chapter is assigned a number that appears in 
angle brackets adjacent to the chapter name (e.g.. Chroma - 
tography (621». General chapters may contain the 
following: t 

• Descriptions of tests and procedures for application 
through individua! monographs, 

• Descriptions and specifications of conditions and prac- 
tices for pharmaceutical compounding, 

• General Information for the interpretation of the com¬ 
pendial requirements, 

• Descriptions of generał pharmaceutical storage, dispens- 
ing, and packaging practices, or 

• General auidance to manufacturers of official substances 
or official products. 

When a generał chapter is referenced in a monograph, 
acceptance criteria may be presented after a colon. 

Some chapters may serve as introductory overviews of a 
test or of analytical techniques. They may reference other 
generał chapters that contain techmgues, details of the pro¬ 
cedures, and, at times, acceptance criteria. 

; 

Change to reacl: 

5. MONOGRAPH COMPONENTS 

5.10. Molecular Formula 

The use of the molecular formula for the active ingredi- 
ent(s) named in defining the required strength of a com¬ 
pendial article is intended to designate the Chemical entity 
or entities, as given in the complete Chemical name of the 
article, having absolute (100 percent) purity. 

5.20. Added Substances , _ f 

Added substances are presumed to be unsuitable for in¬ 
clusion in an official article and therefore prohibited, if their 
presence impairs the bioavailability, therapeutic efficacy, or 
safety of the official article; or they interfere with the assays 
and tests prescribed for determining compliance with the 
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compendial standards (see section 3.20 Indicaling 
Contor -' 


v r mańce). 

The air in a Container of an official article may, where 
appropriate, be evacuated or be replaced by carbon diox- 
ide, helium, argon, or nitrogen, or by a mixture of these 
gases. The use of such gas need not be declared in the 
labeling. 

5.20.10. Added Substances in Official Substances 

Official substances may contain only the specific added 
substances that are permitted by the individual monograph. 
Such added substances shall not exceed the quantity re- 
quired for providing their intended effect. Where such addi- 
tion is permitted, the label shall indicate the name(s) and 
amount(s) of any added substance(s). 

5.20.20. Added Substances (Exdpients and Ingredients) 
in Official Products 

Suitable substances and excipients such as anlimicrobial 
agents, pharmaceutical bas es, carriers, coatings, flavors, pre- 
servatives, stabilizers, and vehicles may be added to an offi¬ 
cial product to enhance its stability, usefulness, or elegance, 
or to facilitate its preparation, unless otherwise specified in 
Ihe individual monograph. 

Added substances and excipients employed solely to im- 
part color may be incorporated into official products other 
than those intended for parenteral or ophthalmic use, in 
accordance with the regulations pertaining to the use of 
colors issued by the U.S. Food and Drug Administration 
(FDA), provided such added substances or excipients are 
otherwise appropriate in all respects. (See also Nnjeclions 
and Implanted Drugs Products (1), Prodi 
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not interfere with the assays and tests prescribed for deter- 
mining compliance with compendial standards. 

5.30. Description and Solubility 


_ mit _ 

, - ygs Products (1), Product Quolity Tests Com 

mon to Parenteral Dosage Forms , Specific Tests , Vehiclcs and 


added substances , Added substances .) AU sho 
The proportions of the substances constituting the base in 
ointment and suppository products and preparations may 
be varied to maintain a suitable consistency under different 
dimatic conditions, provided that the concentralions of ac- 
tiye ingredients are not varied and provided that the 
bioavailabilily, therapeutic efficacy, and safety of the prepa¬ 
ration are not impaired. 

5.20.20.1. In Compounded Preparations 
Compounded preparations for which a complete compo- 
sition is given shall contain only the ingredients named in 
the formulas unless specifically exempted herein or in the 
indivldual monograph. Deviation from the specified 
processes or metnods of compounding, although not from 
the ingredients or proportions thereof, may occur provided 
that the finished preparation conforms to the relevant stan¬ 
dards and to preparations produced by following the speci- 
fied process. 

Where a monograph for a compounded preparation calls 
for an ingredient in an amount expressed on tne dried ba- 
sis, the ingredient need not be dried before use if due al- 
lowance is madę for the water or other volatile substances 
present in the quantity taken. 

Specially denatured alcohol formulas are available for use 
in accordance with federal statutes and regulations of the 
Internal Revenue Service. A suitable formula of specially de¬ 
natured alcohol may be substituted for Alcohol in the manu- 
facture of official preparations intended for internal or topi- 
cal use, proyided that the denaturant is volatile and does 
not remain in the finished product. A preparation that is 
intended for topical application to the skin may contain spe¬ 
cially denatured alcohol, provided that the denaturant is ei- 
ther a usual ingredient in the preparation or a permissible 
added substance; in either case the denaturant shall be 
identified on the label of the topical preparation. Where a 
process is given in the individual monograph, any prepara¬ 
tion compounded using denatured alcohol shall De identical 
to that prepared by the monograph process. 

5.20.20.2. In Dietary Supplements 
Additional ingredients may be added to dietary supple- 
ment products provided that the additional ingredients: (1) 
comply with applicable regulatory reguirements; and (2) do 


Only where a quantitative solubility test is given in a 
monograph and is designated as such is it a test for purity. 

A monograph may indude information regarding the arti- 
cle's description. Information about an article's "description 
and solubility" also is provided in the reference labie 
Description and Relative Solubility of USP and NF Articles. The 
reference table merely denotes the properties of articles that 
comply with monograph standards. The reference table is 
intended primarily for those who use, prepare, and dispense 
drugs and/or related articles. Although the information pro- 
vided in monographs and the information in the reference 
table may indirectly assist in the preliminary evaluation of an 
article, it is not intended to sen/e as a standard or test for 
purity. 

The approximate solubility of a compendial substance is 
indicated by one of Ihe following descriptive terms: 


Dcscrintiyc Term 

Parts of Soluent Requlred 
for 1 Part of Solute 

Verv soluble 

Less than 1 

Freeły soluble 

From 1 to 10 

Soluble 

From 10 to 30 

Soannaly soluble 

From 30 to 100 

Sllohtly soluble 

From 100 to 1.000 

Verv sliohtly soluble 

o 

o 

o 

o 

o 

o 

o 

o 

E 

o 

LI 

Practically Insoluble. or Insoluble 

Grealer than or equal to 

10.000 


5.40. Identity 

A compendial test titled identity or Identification is pro¬ 
yided as an aid in verifying the identity of articles as they 
are purported to be, e.g., those taken from labeled contaln- 
ers, and to establish whether it is the article named in 
USP-NF. The Identity or Identification test for a particular arti¬ 
cle may consist of one or morę procedures. When a com¬ 
pendial test for Identity or Identification is undertaken, all 
requirements of all specified procedures in the test must be 
met to satisfy the requirements of the test. Failure of an 
article to meet all the requirements of a prescribed Identity 
or Identification test (i.e., failure to meet the requirements of 
all of the specified procedures that are components of that 
test) indicates that the article is mislabeled and/or 
adulterated. 

5.50. Assay 

Assay tests for compounded preparations are not in¬ 
tended for evaluating a compounded preparation before 
dispensing, but instead are intended to serve as the official 
test in the event of a question or dispute regarding the 
preparation's conformance to official standards. 

5.50.10. Units of Potency (Biological) 

For substances that cannot be completely characterized 
by Chemical or physical means or that need confirmation of 
functionality or tertiary structure, it may be necessaiy to ex- 
press quantities of biological activity in units of biological 
potency, each defined by an authoritative, designated refer¬ 
ence standard. In cases where International reference mater- 
ials have been discontinued, International units of potency 
may be defined in terms of molecular mass, such as in the 
cases of vitamins A, D, and E. 

Where available, World Health Organization (WHO) Inter¬ 
national biological standards define the International Units 
(IU). USP monographs refer to the units assigned by USP 
Reference Standards either directly as International Units (IU) 
or as "USP Units." For some biological products, units of 
potency are value assigned against a corresponding U.S. 
Standard established by FDA, whether or not International 
Units or USP Units have been defined (see Biologics (1041)). 
Notę that product-related labeling, e.g., on containers, need 
not use the fuli phrase "USP [product name] Units" that 
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appears in many USP monograph labeling sections. The 
term "USP Units" can be used on product labeling consis- 
tent with USP compendial requirements, provided it is elear 
from the context that the volume is stated in terms of USP 
[product name] Units. In such circumstances it should be 
elear that "USP Units" and "USP [product name] Units" 
share the same meaning. 

5.60. Impurities and Foreian Substances 

Tests for the presence of impurities and foreign substances 
are provided to limit such substances to amounts that are 
unoojectionable under conditions in which the article is cus- 
tomarily employed (see also Impurities in Drug Substances 
and Drug Products ( 1086)). 

Nonmonograph tests and acceptance criteria suitable for 
detecting and controlling impurities that may result from a 
change in the processing methods or that may be intro- 
duced from external sources should be employed in addi- 
tion to the tests provided in the individual monograph, 
where the presence of the impurity is inconsistent with ap- 
plicable good manufacturing practices or good pharmaceu- 
tical practices. 

5.60.10. Other Impurities in USP and NF Articles 

If a USP or NF monograph includes an assay or organie 
impurity test based on chromatography, other than a test 
for residual solvents, and that monograph procedurę does 
not detect an impurity present in the substance, the amount 
and identity of the impurity, where both are known, shall 
be stated in the labeling (certificate of analysis) of the offi- 
cial substance, under the heading Other Impurity(ies). 

The presence of any unlabelecf other impurity in an offi- 
cial substance is a variance from the standard il the content 
is 0.1% or greater. The sum of all Other Impurities combined 
with the monograph-detected impurities may not exceed 
2.0% (see Ordinary Impurities (466)), unless otherwise stated 
in the monograph. , , 

The following categories of drug substances are excluded 
from Other Impunties requirements: 

• Fermentation products and semi-synthetics derived 
therefrom, 

• Radiopharmaceuticals, 

• Biologics, 

• Biotechnology-derived products, 

• Peptides, 

• Herbals, and 

• Crude products of animal or plant origin. 

Any substance known to be toxic shall not be listed under 
Other Impunties. 

5.60.20. Residual 5olvents in USP and NF Artides 

All USP and NF articles are subject to relevant control of 
residual solvents, even when no test is specified in-the indi- 
vidual monograph. If solvents are used auring production, 
they must be ofsuitable quality. In addition, the toxidty 
ana residual level of each solvent shall be taken into consid- 
eration, and the solvents limited according to the principles 
defined and the requirements specified in Residual SoNents 
(467), using the generał methods presented therein or other 
suitable methods. 

5.60.30. Elemental Impurities in USP Drug Products and 
Dietary Supplements 

Effective January 1, 2018, elemental impurities will be 
controlled in official drug products according to the princi¬ 
ples defined and reąuirements specified in Elemental Impuri- 
ties — Limits (232). Effective January 1, 2018, elemental con- 
taminants are controlled in official dietary supplements 
according to the principles defined and requirements speci¬ 
fied in Elemental Contaminants in Dietary Supplements 
(2232). Also effective January 1, 2018, Heavy Metals (231) 
will be omitted and all references to it in generał chapters 
and monographs will be deleted. Early adoption of the re- 
quirements in (232) and (2232) are permitted by USP, and 
if (232) or (2232), as applicable, is fully irnplemented with 
respect to a particular drug product or dietary supplement 
in advance of the January 1, 2018 datę, that product and its 
ingredients will no longer need to comply with applicable 
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(231) requirements to be considered by USP to be in con- 
formance with USP-NF requirements. 

5.70. Performance Tests 

Where content uniformily determinations have been 
madę using the same analytical methodoloay specified in 
the Assay, with appropriate allowances madę for differences 
in sample preparation, the average of all of the individual 
content uniformity determinations may be used as the Assay 
value. 

5.80. USP Reference Standards 

USP Reference Standards are authentic specimens that 
have been approved as suitable for use as comparison stan¬ 
dards in USP or NF tests and assays. (See USP Reference Stan¬ 
dards (11).) Where USP or NF tests or assays cali for the use 
of a USP Reference Standard, only those results obtained 
using the specified USP Reference Standard are condusiye. 
Where a procedurę calls for the use of a compendial article 
rather than for a USP Reference Standard as a materiał stan¬ 
dard of reference, a substance meeting all of the com¬ 
pendial monograph requirements for that article shall be 
used. If any new USP or NF standard requires the use of a 
new USP Reference Standard that is not-yet available, that 

E ortion of the standard containing the requirement shall not 
e official until the specified USP reference materiał is 
available. 

Unless a Reference Standard label bears a specific potency 
or content, assume the Reference Standard is 100.0% pure 
in the official application. Unless otherwise directed in the 
procedurę in the individual monograph or in a generał 
chapter, USP Reference Standards are to be used in accor- 
dance with the instructions on the label of the Reference 
Standard. 

Change to read: 

6. TESTING PRACTICES AND PROCEDURES 
6.10. Safe Laboratory Practices 

In performing compendial procedures, safe laboratory 
practices shall be followed, including precautionary meas- 
ures, protective equipment, and work practices consistent 
with the Chemicals and procedures used. Before undertaking 
any procedurę described in the compendia, the analyst 
should be aware of the hazards associated with the Chemi¬ 
cals and the techniques and means of protecting aoainst 
them. These compendia are not designed to describe such 
hazards or protective measures. 

6.20. Automated Procedures 
Automated and manuał procedures employing the same 
basie chemistry are considered equivalent. 

6.30. Alternative and Harmonized Methods and 
Procedures , , . r 

Alternative methods and/or procedures may be used if 
they provide advantages in terms of accuracy, sensitivity, 
precision, selectivity, or adaptability to automation or com- 
puterized data reduction, or in other special circumstances. 
Such altemative procedures and methods shall be valldated 
as described in Validation of Compendial Procedures (1225) 
and must be shown to give equivalent or better results. 

Only those results obtained by the methods and procedures 
given in the ^comperidiaAi/sp^ are conclusive. 

Alternative procedures should be submitted to USP for 
evaluation as a potential replacement or addition to the 
standard (see section 4.10 Monographs). 

Certain generał chapters contain a statement that the text 
in question is harmonized with the corresponding text of 
the European Pharmacopoeia and/or the / apanese Pharmaco- 
poeia and that these texts are interchangeable. Therefore, if 
a substance or preparation is found to comply with a re- 
auirement using an interchangeable method or procedurę 
from one of these pharmacopeias, it should comply with the 
requirements of the USP-NF. When a difference appears, or 
in the event of dispute, only the result obtained by the 
method and/or procedurę given in the USP-NF is conclusive. 
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6.40. Dried, Anhydrous, Ignited, or Solvent-Free Basis 
Ali calculations in the compendia assume an "as-is" basis 
unless otherwise specified. 

Test procedures may be performed on the undried or 
unlgnited substance and the results calculated on the dried, 
anhydrous, or ignited basis, provided a test for Loss on Dry - 
ing, or Woter Determination, or Loss on Ignilion, respectively, 
is given in the monograph. Where the presence of moisture 
or other volatile materiał may interfere with the procedurę, 
previous drying of the substance is specified in the individ- 
ual monograph and is obligatory. 

The term J solvent-free" signifies that the calculation shall 
be corrected for the presence of known solvents as deter- 
mined using the metnods described in (467) unless a test 
for limit of organie solvents is provided in the monograph. 

The term "previously dried" without qualification signifies 
that the substance shall be dried as directed under Loss on 
Drying (731) or Woter Determination (921) (gravimetric 
determination). 

Where drying in vacuum over a desiccant is directed, a 
vacuum desiccator, a vacuum drying pistol, or other suitable 
vacuum drying apparatus shall be used. 

6.40.10. fgnite to Constant Welght 

"Ignite to constant weight" means that ignition shall be 
contmued at 800 ± 25°, unless otherwise indicated, until 
two consecutive weighinps, the second of which is taken 
after an additional period appropriate to the naturę and 
quantity of the residue, do not differ by morę than 0.50 mg 
per g of substance taken. 

6.40.20. Dried to Constant Weight 

"Dried to constant weight" means that drying shall be 
continued until two consecutive weighings, the second of 
which is taken after an additional drying period appropriate 
to the naturę and quantity of the residue, do not differ by 
morę than 0.50 mg per g of substance taken. 

6.50. Preparation of Solutions 

6.50.10. Filtration 

Where a procedurę gives direction to "filier" without fur- 
ther qualification, the Iiquid shall be passed through suitable 
filter paper or equivalent device until the filtrate is elear. 

Due to the possibility of Filter effects, the initial volumes of a 
filtrate may be discarded. 

6.50.20. Solutions 

Unless otherwise specified, all Solutions shall be prepared 
with Purified Water. Solutions for quantitative measures shall 
be prepared using accurately weigned or accurately meas- 
ured analytes (see section 8.20 About). 

An expression such as "(1 in 10)" means that 1 part by 
\/olume of a liquid shall be diluted with, or 1 part by weight 
of a solid shall be dissolved in, a sufficient quantity of the 
diluent or solvent to make the volume of the finisned solu- 
tion 10 parts by volume. An expression such as "(20:5:2)" 
means tnat the respective numbers of parts, by volume, of 
the designated liquids shall be mixed, unless otherwise 
indicated. 


6.50.20.1. Adjustments to Solutions 

When a specified concentration is called for in a proce¬ 
durę, a solutlon of other normality or molarity may be used, 
provided that allowance is madę for the difference in con- 
centration and that the change does not inerease the error 
of measurement. 

Proportionately larger or smaller quantities than the speci¬ 
fied weights ancf votumes of assay or test substances and 
Reference Standards may be taken, provided the measure¬ 
ment is madę with at least equivalent accuracy. 

Unless otherwise indicated, analyte concentrations shall be 
prepared to within ten percent (10%) of the indicated 
value. In the case in which a procedurę is adapted to the 
workina rangę of an instrument, solution concentrations 
may differ from the indicated value by mdre than ten per¬ 
cent (10%), with appropriate changes in associated calcula¬ 
tions. Any changes shall fali within the validated rangę of 
the instrument. 


When adjustment of pH is indicated with either an acid or 
base and the concentration is not indicated, appropriate 
concentrations of that acid or base may be usea. 

6.50.20.2. Test Solutions 

Information on Test Solutions (TS) is provided in the Test 
Solutions portion of the Reagents, Indicators , and Solutions 
section ot the USP-NF. Use of an altemative Test Solution or 
a change in the Test Solution used may require validation. 

6.50.20.3. Indicator Solutions 

Where a procedurę specifies the use of an indicator TS, 
approximate!y 0.2 mL, or 3 drops, of the solution shall be 
added unless otherwise directed. 

6.60. Units Necessary to Complete a Test 
Unless otherwise specified, a sufficient number of units to 
ensure a suitable analytical result shall be taken. 

6.60.10. Tablets 

Where the procedurę of a Tablet monograph directs to 
weigh and finely powder not fewer than a given number of 
Tablets, a countea number of Tablets shall be weighed and 
reduced to a powder. The portion of the powdered Tablets 
taken shall be representative of the whole Tablets and shall, 
in tum, be weighed accurately. 

6.60.20. Capsules 

Where the procedurę of a Capsule monograph gives di¬ 
rection to remove, as completely as possible, tne contents of 
not fewer than a given number of the Capsules, a counted 
number of Capsufes shall be carefully opened and the con¬ 
tents quantitatively removed, combined, mixed, and 
weighed accurately. The portion of mixed Capsules contents 
taken shall be representative of the contents of the Capsules 
and shall, in turn, be weighed accurately. 

6.70. Reagents 

The proper conduct of the compendial procedures and 
the reliability of the results depend, in part, upon the quality 
of the reagents used in the performance of the procedures. 
Unless otherwise specified, reagents conforming to the spec- 
ifications set forlh in the current edition of Reagent Chemi¬ 
cals published by the American Chemical Society (ACS) shall 
be used. Where such ACS reagent specifications are not 
available or where the required purity differs, compendial 
specifications for reagents of acceptable quality are provided 
(see the Reagents, Indicators; and Solutions section of the 
USP-NF). Reagents not covered by any of these specifica¬ 
tions should be of a grade suitable to the proper perfor¬ 
mance of the method of assay or test involved. 

Listing of these reagents, including the indicators and So¬ 
lutions employed as reagents, in no way implies that they 
have therapeutic utility;Turthermore, any reference to USP 
or NF in their labeling shall indude also the term "reagent" 
or "reagent grade." USP may supply reagents if they other¬ 
wise may not be generally commercially available. 

6.80. Equipment 

Unless otherwise specified, a specification for a definite 
size or type of Container or apparatus in a procedurę is 
given solely as a recommendation. Other dimensions or 
types may be used if they are suitable for the intended use. 

6.80.10. Apparatus for Measurement 
Where volumetric fiasks or other exact measuring, weigh- 
ing, or sorting devices are specified, this or other equipment 
of at least equivalent accuracy shall be employed. 

6.80.10.1. Pipet/Pipette 

Where a pipet/pipette is specified, a suitable buret may be 
substituted. Where a "to contain" pipet/pipette is specified, 
a suitable volumetric fiask may be substituted. 

6.80.10.2. LIght Protection 

Where low-actinic or light-resistant containers are speci¬ 
fied, either containers specially treated to protect contents 
from light or elear containers that have been rendered 
opaque by application of a suitable coating or wrapping 
may be used. 













USP 40 


General Notices xix 


afroozpharma@yahoo.com 

and on the label of the USP Reference Standard. For other 
procedures, correction for assayed content, potency, or both 
is madę prior to using the concentration in the equation 
provided in the monograph. 


6.80.20. Instrumental Apparatus 
An instrument may be substituted for the specified instru¬ 
ment if the substitute uses the same fundamental principles 
of operation and is of equivalent or greater sensitivity and 
accuracy. These characteristics shall be qualified as appropri- 
ate. Where a particular brand or source of a materiał, instru¬ 
ment, or piece of equipment, or the name and address of a 
manufacturer or distribulor, is mentioned (ordinarily in a 
footnote), this identification is furnished solely for informa- 
tional purposes as a matter of convenience, without implica- 
tion of approval, endorsement, or certification. 

6.80.20.1. Chromatographic Tubes and Columns 
The term "diameter refers to intemal diameter (ID). 

6.80.20.2. Tubing 

The term "diameter" refers to outside diameter (OD). 

6.80.20.3. Steam Bath 

Where use of a steam bath is directed, use actively flow- 
ing steam or another regulated heat source controlled at an 
equivalent temperaturę. 

6.80.20.4. Water Bath 

A water bath requires vigorous!y boiling water unless oth- 
erwise specified. 

6.80.30. Temperaturę Reading Devices 
Temperaturę reading devices suitable for pharmacopeial 
tests conform to specincations that are traceable to a Na¬ 
tional Institute of standards and Technology (NIST) standard 
or equivalent. Temperaturę reading devices may be of the 
liquia-in-glass type or an analog or digital temperaturę indi- 
cator type, such as a resistance temperaturę device, thermis- 
tor, or tnermocouple. Standardization of thermometers is 
performed on an established testing frequency with a tem¬ 
peraturę standard traceable to NIST. For example, refer to 
the current issue of American Society of Testing and Materi¬ 
als (ASTM) standards El for liquid-in-glass thermometers. 

7. TEST RESULTS 

7.10. Interpretation of Reauirements 
Analytical results observed in the laboratory (or calculated 
from experimental measurements) are compared with stated 
acceptance criteria to determine whether the artide con- 
forms to compendial requirements. 

The reportable value, which often is a summary value for 
several individual determinations, is compared with the ac¬ 
ceptance criteria. The reportable value is the end result of a 
completed measurement procedurę, as documented. 

Wnere acceptance criteria are expressed numerically 
herein through specification of an upper and/or lower limit, 
ermitted values include the specified values themselves, 
ut no values outside the limit(s). Acceptance criteria are 
considered significant to the last digit shown. 

7.10.5. Nominał Concentrations in Equatlons 
Where a "nominał concentration" is specified, calculate 
the concentration based on the label claim. In assay proce¬ 
dures, water correction is typically stated in the Derinition 


7.10.10. Equiva!ence Statements in Titrimetric 
Procedures 

The directions for titrimetric procedures condude with a 
statement of the weight of the analyte that is equiva!ent to 
each mL of the standardized titrant. In such an equivalence 
statement, the number of significant figures in the concen¬ 
tration of the titrant should be understood to correspond to 
the number of significant figures in the weight of the 
analyte. Corrections to calculations based on the blank de- 
termination are to be madę for all titrimetric assays where 
appropriate (see Titrimetry (541)). 

7.20. Rounding Rules 

The obsen/ed or calculated values shall be rounded off to 
the number of decimal places that is in agreement with the 
limit expression. Numbers should not be rounded until the 
finał calculations for the reportable value have been com¬ 
pleted. Intermediate calculations (e.g., slope for linearityl 
may be rounded for reporting purposes, but the original 
(not rounded) va!ue should be used for any additional re- 
quired calculations. Acceptance criteria are fixed numbers 
and are not rounded. 

When rounding is required, consider only one digit in the 
decimal place to the right of the last place in the limit ex- 
pression. If this digit is smaller than 5, it is eliminated and 
the preceding digit is unchonged. If this digit is equal to or 
greater than 5, it is eliminated and the preceding digit is 
increased by 1 . 


Chnnge to rcacł: 

8. TERM5 AND DEFINITIONS 

8.10. Abbreviations 

• RS refers to a USP Reference Standard. 

• CS refers to a Colorimetric Solution. 

• TS refers to a Test Solution. 

• VS refers to a Volumetric Solution that is standardized in 
accordance with directions given in the individual mon¬ 
ograph or in the Reagents , Indicators, and Solutions sec- 
tion of USP-NF. 

8.20. About 

"About" indicates a quantity within 10%. 

If the measurement is stated to be "accurately measured" 
or "accurately weighed," follow the statements in Volumetnc 
Apparatus (31) and Bolances (41), respectively. 

8.30. Alcohol Content 

Percentages of alcohol, such as those under the headina 
Alcohol Content , refer to percentage by volume of C 2 H 5 OH 
at 15.56°. Where a formula, test, or assay calls for alcohol, 
ethyl alcohol, or ethanol, the USP monograph article Alcohol 


lllustratlon of Rounding Numerlcal Values 
for Comparison with Regulrements 

Compendial Rcaulrcment 

Unroundcd Valuc 

Rounded Result 

Conforms 

Assay limit £98.0% 

97.96% 


98.0% 

Yes 


97.92% 


97.9% 

No 


97.95% 


98.0% 

Yes 

Assay limit £101.5% 

10155% 


101.6% 

No 


101.46% 


101.5% 

Yes 


101.45% 


101.5% 

Yes 

Umil test <0.02% 

0.025% 


0.03% 

No 


0.015% 


0.02% 

Yes 


0.027% 


0.03% 

No 

Limit test £3 ppm 

3.5 ppm 


4 ppm 

No 


3.4 ppm 


3 ppm 

Yes 


2.5 ppm 


3 ppm 

Yes 
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shall be used. Where reference is madę to "C 2 H s OH," abso- 
lute (100 percent) ethanol is intended. Where a procedurę 
calls for dehydrated alcohol, alcohol absolute, or anhydrous 
alcohol, the USP monograph article Dehydrated Alconol 
shall be used. 

8.40. Atomie Weights 

Atomie weights used in computing molecular weights and 
the factors in the assays and elsewhere are those established 
by the IUPAC Commission on -Msotdpic Abundances and 
Atomie Weights. A wMo 
8.50. Blank Determinations 

Where it is directed that "any necessary correction" be 
madę by a blank determination, the determination shall be 
conducted using the same quantities of the same reagents 
treated in the same manner as the solution or mixture con- 
tainina the portion of the substance under assay or test, but 
with the substance itself omitted. 

8.60. Concomitantly 

"Concomitantly" denotes that the determinations or 
measurements are to be performed in immediate 
succession. 

8.70. Deslecator 

The instruction "in a desiccator" indicates use of a tightly 
closed Container of suitable size and design that maintains 
an atmosphere ol Iow moisture content by means of a suita¬ 
ble desiccant such as anhydrous calcium chloride, magne- 
sium perchlorate, phosphorus pentoxide, or silica gel. See 
also seclion 8.220 Vacuum Desiccator. 

8.80. Logarithms 

Logarithms are to the base 10. 
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8.160. Reaction Time 

Reaction time is 5 minutes unless otherwise specified. 
8.170. Specific Gravity 

Specific gravity is the weight of a substance in air at 25° 
divided by the weight of an equal volume of water at the 
same temperaturę. 

8.180. Temperatures 

Temperatures are expressed in centigrade (Celsius) de- 
grees, and ali measurements are madę at 25° unless other¬ 
wise indicated. Where moderate heat is specified, any tem¬ 
peraturę not higher than 45° (113° F) is indicated. 

8.190. Time 

Unless otherwise specified, rounding rules, as described in 
section 7.20 Rounding Rules, apply to any time specified. 
8.200. Transfer 

'Transfer" indicates a quantitative manipulation. 

8.210. Vacuum 

"Vacuum" denotes exposure to a pressure of less than 
20 mm of mercury (2.67 kPas), unless otherwise indicated. 
8.220. Vacuum Desiccator 

"Vacuum desiccator" indicates a desiccator that maintains 
a low-moisture atmosphere at a reduced pressure of not 
morę than 20 mm of mercury (2.67 kPas) or at the pressure 
designated in the individual monograph. 

8.230. Water 

8.230.10. Water as an Ingredient in an Official Product 
As an ingredient in an official product, water meets the 
requirements of the appropriate water monograph in USP or 
NF. 


8.90. Microbial Strain 

A microbial strain cited and identified by its American 
Type Culture Collection (ATCC) catalog number shall be 
used directly or, if subcultured, shall be used not morę than 
five passages removed from the original strain. 

8.100. Negligible 

"Negligiole" indicates a quantity not exceeding 0.50 mg. 
8.110. NLT/NMT 

"NLT" means "not less than." "NMT" means "not morę 
than." 

8.120. Odór 

"Odorless," "practically odorless," "a faint characteristic 
odor," and variations thereof indicate evaluation of a suita¬ 
ble quantity of freshly opened materiał after exposure to the 
air for 15 minutes. An odor designation is descriptive only 
and should not be regarded as a standard of purity for a 
particular lot of an article. 

8.130. Percent 

"Percent" used without qualification means: 

• For mixtures of solids and semisolids, percent weight in 
weight; 

• For Solutions or suspensions of solids in liquids, percent 
weight in volume; 

• For Solutions of liquids in liquids, percent volume in 
volume; 

• For Solutions of gases in liquids, percent weight in 
volume. 

For example, a 1 percent solution is prepared by dissolv- 
ing 1 g of a solid or semisolid, or 1 mL of a liquid, in suffi- 
cient solvent to make 100 mL of the solution. 

8.140. Percentage Concentratlons 
Percentage concentrations are expressed as follows: 

• Percent Weight in Weight (w/w) is defined as the num¬ 
ber of g of a solute in 100 g of solution. 

• Percent Weight in Volume (w/v) is defined as the number 
of g of a solute in 100 mL of solution. 

• Percent Volume in Volume (v/v) is defined as the number 
of mL of a solute in 100 mL of solution. 

8.150. Pressure 

Pressure is determined by use of a suitable manometer or 
barometer calibrated in terms of the pressure exerted by a 
column of mercury of the stated height. 


8.230.20. Water in the Manufacture of Official 
Substances 

When used in the manufacture of official substances, 
water shall meet the requirements for drinking water as set 
forth in the U.S. Environmental Protection Agency National 
Primary Drinkina Water Regulations or in the drinking water 
regulations of the European Union or of Japan, or in the 
World Health Organization's Guidelines for Drinking Water 
Quality. Additional specifications may be required in 
monographs. 

8.230.30. Water in a Compendial Procedurę 

When water is called for in a compendial procedurę, the 
USP article Purified Water shall be used unless otherwise 
specified. Definitions for other types of water are provided 
in Reagents ; Indicators , and Solutions and in Water for Phar- 
maceutical Purposes (1231). 

8.240. Weights and Measures 

In generał, weights and measures are expressed in the 
International System of Units (SI) as established and revised 
by the Conference generale des poids et mesures . For com¬ 
pendial purposes, the term "weight" is considered to be 
synonymous with "mass." 

Mofality is designated by the symbol m preceded by a 
number that represents the number of moles of the desig¬ 
nated solute contained in 1 kilogram of the designated 
solvent. 

Molarity is designated by the symbol M preceded by a 
number tnat represents the number of moles of the desig¬ 
nated solute contained in an amount of the designated sol- 
vent that is sufficient to prepare 1 liter of solution. 

Normality is designated by the symbol N preceded by a 
number that represents the number of equivalents of the 
designated solute contained in an amount of the designated 
solvent that is sufficient to prepare 1 liter of solution. 

The symbol for degrees (°) without a qualifying unit of 
measure represents degrees Celsius. 

Chart of Symbols and Prefixes commonly employed for SI 
metric units and other units: 



Units 

Symbol 

Notes 

Lennlh 





meter 

m 
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Units 

Symbol 

Notes 


centimeter 

cm 



millimeter 

mm 



micrometer 

lim 

Previously referred to 
as a micron 


nanometer 

nm 

Previously the symbol 
mu (for millimicron) 
was used 


Annstróm 

A 

Eoual to 0.1 nm 

Mass 





kiloaram 

kg 



oram 

a 



milliaram 

mg 



micronram 

uo 

The symbol pg is used 
in the USP and NF to 
represenl micrograms, 
but micrograms may 
be represenled as 
u mcg" for labeling 
and prescribing pur- 
poses. The term 
"gamma/ symbolized 
by y, frequenlly is 
used to represenl mi¬ 
crograms in biochemi- 
cal literaturę. 


nanoarnm 

ng 



oicoaram 

PQ 



dal ton 

Da 

Also referred to as the 
unified atomie mass 
unit and is equal to 
1/12 limes the mass 
of the free carbon 12 
atom. 


kilodalton 

kDa 


Time 





second 

s 



minutę 

min 



hour 

h 


Volume 





liter 

L 

1 L Is cqual to 1000 
cm J (cubic centime- 
ters) 


deciliter 

dL 



mllllliter 

mL 

1 mL is equal to 1 cm*, 
sometimes referred to 
as cc 


microliter 

UL 


Tempera¬ 

turę 





Celsius 

°C 


Amount of 
Substance 





mole 

mol 

Historically referred to 
as gram-molecular 
weight or gram-atom- 
lc weight 


millimole 

mmol 



mlcromole 

umol 



femtomole 

fmol 
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Units 

Symbol 

Notes 


eouivalent 

Eg 

Also refened to as 
gram-equivalent 
weight. It is used in 
the calculation of sub¬ 
stance concentration 
in units of normality. 
This unit is no longer 
preferred for use in 
analytical chemistry or 
metrology. 


milli equlv- 
alent 

mEg 



osmolę 

Osmól 

Osmotic pressure of a 
solution, related to 
substance concenlra- 
tion. 


mllliosmole 

mOsmol 


Pressure 





Dascal 

Pa 



kiloDascal 

kPa 



pounds per 
5quare 
inch 

osi 



millimeter 
of mercu- 

rv 

mmHg 

Egual to 133.322 Pa 

Electrical 

units 





aniDere 

A 



volt 

V 



milfivolt 

mV 



hertz 

Hz 

Unit of hecuiency 


kilohertz 

kHz 



meoahertz 

MHz 



electron 

volt 

eV 



kilo-elec- 
tron volt 

keV 



mega-elec- 
tron volt 

MeV 


Radiation 





becouerel 

Bg 

SI unit of activily for 
radionuclides 


kilobec- 

guerel 

kBn 



megabec- 

auerel 

MBg 



gigabec- 

auerel 

GBg 



curie 

Ci 

Non-SI unit of activity 
for radionuclides 


millicurie 

mCi 



microcurie 

uCi 



nanocurie 

nO 


Other 





acceleratlon 
due to 
gravitv 

o 

Used to cx press ratę of 
centrifunation 


revolutions 
per min¬ 
utę 

mm 

Used to express ratę of 
centrifunation 


Sclcctcd 51 Preflxei 


Name 

Symbol 

Factor 

qfqa 

G 

10’ 

mega 

M 

10* 
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Selectcd SI Preffces (Continued) 


Name 

Symbol 

Foctor 

kilo 

k 

10» 

dęci 

d 

10-» 

centi 

c 

10-J 

milli 

m 

10*» 

micro 

u 

10-* 

nano 

n 

ia-» 

Dico 

P 

10-^ 

lemto 

f 

10- ,ł 


9. PRESCRIBING AND DISPEN5ING 
9.10. Use of Metric Units 

Prescriptions for compendial articles shall be written to 
State the quantity and/or strength desired in metric units 
unless otherwise indicated in the individual monograph (see 
also section 5.50.10 Units of Potency [Biologicol] above). If an 
amount is prescribed by any other system of measurement, 
only an amount that is the metric equivalent of the pre- 


scribed amount shall be dispensed. Abbreviations for the 
terms "Units" or "International Units" shall not be used for 
labeling or prescribing purposes. Apothecaiy unit designa- 
tions on labels and labeling shall not be used. 

9.20. Changes in Volume 

In the dispensing of prescription medications, slight 
changes in volume owing to variations in room tempera- 
tures may be disregarded. 

10. PRE5ERVATION, PACKAGING, 5TORAGE, AND 
LABELING 

10.10. Packagina and Storage 
Ali articles in USP or NF are subject to the packaging and 
storage requirements specified in Pockaging and Storoge Re - 
guirements (659), unless different requirements are provided 
in an individual monograph. 

10.20. Labeling 

Ali articles in USP or NF are subject to the labeling re- 
quirements specified in Labeling (/), unless different require- 
ments are provided in an individual monograph. 
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Dexamethasone Sodium Phosphate 



CijH^FNajOsP 516,40 

Pręgna-l ,4-diene-3,20-dione, 94luoro-11,17-dihydroxy- 
16~methyi-21-(phosphonooxyK disodium salt, ( 11 p, 16 oc)-; 

9-Fluoro-T 1 /3,1 7,21 -tnnydroxy-l6ot-methylpregna-l,4-dtene- 
3,20-dione 2Hdihydroqen phosphate) disodium salt 
[2392-39-4]. 

DEFINITION 

Dexamethasone Sodium Phosphate contains NLT 97.0% 
and NMT 102/0% of dexamethasone sodium phosphate 
(C^H^FNa^OgP), calculated on the anhydrous and sol- 
vent-free basis. 

IDENTIFICATION 

• A. Infrared Absorption (197K): Ił the spectra obtained 

in the solid State show differences, dissolye the substance 
to be examined and the Reference Standard separately in 
a minimum of alcohol, evaporate on a water bath to 
dryness, and repeat the test on the residues. 

* B. Identification Tests — General, Phosphate (191): The 

residue from its ignitlon meets the reguirements. 

* C Identification Tests—General, Sodium (191): The res¬ 

idue from its ignition meets the repurrements. 

ASSAY 

• Procedurę 

Mobile phase: (Vfix 520 mL of water with 2 mL of phos- 
phoric actd. Bring the temperaturę to 20°, and adjust 
with sodium hy_droxide to a pH of 2.6. Mix this solution 
with 36 mL of tetrahydrofuran and 364 mL of 
methanoL 

System suitability stock solution: 0.02 mg/mL each of 
USP Dexamethasone Sodium Phosphate RS and USP 
Dexamethasone RS, prepared as foilows. Dissolve 2 mg 
of each compound in 2 mL of tetrahydrofuran, and di- 
lute with Mobile phase to 100 mL. 

System suitability solution: 2 pg/mL each of USP Dex- 
amethasone Sodium Phosphate RS and USP Dex- 
amethasone RS in Mobile phase from the System suitabil- 
ity stock solution 

Standard solution: 0.06 mg/mL of USP Dex- 
amethasone Sodium Phosphate RS in Mobile phase 
Sample solution: 0*06 mg/mL of Dexamethasone So¬ 
dium Phosphate in Mobile phase 
Chromatographic system 
(See C hromutography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 4.6-mm x 15-cm; 7-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
Run time: 3 times the retention time of the dex- 
amethasone sodium phosphate peak 
System suitability 

[Notę—T he retention time of the dexamethasone so¬ 
dium phosphate and dexamethasone peaks are 1.0 
and 2.0, respectively,] 

Sampies: System suitability solution and Standard 
solution 

Suitabiiity requirements 

Resolution: NLT 6-0 between dexamethasone sodium 
phosphate and dexamethasone peaks, System suitabil¬ 
ity solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 


Analysis 

Sampies: Standard solution and Sample solution 
Caiculate the percentage of dexamethasone sodium 
phosphate (Ć 22 H 2 flFNa^OfiP) in the portion of Dex- 
amethasone Sodium Phosphate taken: 

Result = (rJn) x (Q/Cu) x 100 

r u - peak response from the Sample solution 

n = peak response from the Standard solution 

Cj - concentraUon of USP Dexamethasone Sodium 
Phosphate R$ in the Standard solution 
(mg/mL) 

Cu = concentration of Dexamethasone Sodium 
Phosphate in the Sample solution (mg/mL) 
Acceptance criteria: 97,0%-l 02.0% on the anhydrous 
and solvent-free basis 

IMPURITIES 

• Limit of Phosphate Ions 

Solution A: 50 mg/mL of ammonium molybdate in 1 N 
sulfuric add 

Solution B: Dissolve 350 mg of p-methylaminophenol 
sulfate in 50 mL of water, add 20 g of sodium bisulfite, 
mix to dissolve, and dilute with water to 100 mL. 
Standard stock solution: 0,14 mg/mL of dried mono- 
bask potassium phosphate in water. This solution con¬ 
tains the equiva!ent of 0.10 mg/ml of phosphate (PO*) 
ion. 

Standard solution: In a 25-mL volumetiic fiask, mix 
5.0 mL of Standard stock solution , 10 mL of water, and 
5 mL of 2 N sulfuric acid. Add 1 mL each of Solution A 
and Solution B , dilute with water to vo(ume, and allow 
to stand al room temperaturę for 30 min. Prepare con- 
comitantly with the Sample solution , 

Sample solution: In a 25-mL volumetric fiask, dissolve 
50 mg of Dexamethasone Sodium Phosphate in a mix- 
ture of 10 mL of water and 5 mL of 2 N sulfuric add, by 
warming if neeessary. Add 1 mL each of Solution A and 
Solution B, dilute with water to vo!ume, and alfow to 
stand at room temperaturę for 30 min. 

Instrumental conditions 
(See Ułtraviolet’Visible Spectroscopy (857).) 

Modę: Visibfe 

Analyticai wavefength: 730 nm 
Cefl: 1 cm 
Blank: Water 
Analysis 

Sampies: Standard solution and Sample solution 
Acceptance criteria: The absorbance of the Sample so* 
iution is NMT that of the Standard solution, The limit rs 
1,0% of phosphate (PCh). 

* Luwr of alcchol 

Internal standard solution: 0.4 mg/mL of acetonitrile, 
prepared as foilows, Dilute 5.0 mL of USP Alcohol 
Determination^Acetonitnle RS with water to 200.0 mL. 
Standard stock solution: 0.20 mg/rnL of alcohol, pre¬ 
pared as foilows. Dilute 25.0 mL of USP Alcohol 
Determmatkm-Alcohol RS with water to 2000.0 mL. 
Standard solution: 0.08 mg/ml of alcohol, prepared as 
foilows. Dilute 10.0 mL of the Standard stock solution 
and 5.0 mL of the Internat standard solution with water 
to 25.0 mL, 

Sample solution: 5.0 mg/mL ot Dexametha$one So¬ 
dium Phosphate, prepared as foilows. Transfer 125 mg 
of Dexamethasone Sodium Phosphate to a 25-mL vom- 
metric fiask, add 5,0 mL of the Internal standard solu¬ 
tion , and dilute with water to vo!ume, 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: GC 

Detector: Flame ionizatron 

Coiumn: 0,53-mm x 30-m capillary coated with 3-um 
film of G43 
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Carrier gas: Hydrogen 
Linear yelodty; 3 6 cm/s 
Spfit ratro: 2:1 
Temperatures 
injection port: 210° 
Detector: 280° 
Column: See Tobie T 


Table T 


Initlal 

Temperaturę 

n 

Temperaturę 

Ramp 

C/min) 

Finał 

Temperatura 

n 

Hołd Time at 
Fina! Tem¬ 
peraturę 
(min) 

50 


50 

5 

50 

50 

200 

ł 4 


Injection volume: 0,4 |iL 
SyStern suitabrlity 
Sampfe: Standard solution 
Suitability requirements 

Resolution: NLT 2.0 between alcohol and acetonitrile 
Relative standard deviation: NMT 3.0% for afcohol 
Analysis 

Samples: Standard solutbn and Sample solution 
CalcuJate the pereentage of alcohol in the portton of 
Dexamethasone Sodium Phosphate takem 

Result = (Ru/Rs) x (C s /C u ) x 100 



Ru - peak response ratio of the alcohol to the 

internaI standard from the Sample solutbn 
fis - peak response ratio of the alcohol to the 

interna] standard from the Standard solution 
Cs = concentration of alcohol in the Standard 
solution (mg/mL) 

Cu - concentration of Dexamethasone Sodium 
Phosphate En the Sample solutbn (mg/mL) 
Acceptance criteria; NMT 1.5% 

O ORGANIC Iiwpurities 

Buffer: 7,0 g/L of ammonium acetale in water 
Solution A: Mix 300 mL of Ruffer and 350 mL of water, 
adjust with 5 M acetic acid to a pH of 3.8, and then 
add 350 mL of methanol. 

Solution B: Adiust 300 mL of Buffer with 5 M acetic 
add to a pH of 4.0, and then add 700 mL of methanol. 
Mobile phase: See Tobie 2, 


Table 2 


Time 

(min) 

Solution A 

Solution B 

(%) 

0 

90 

10 

3.5 

90 

10 

23,5 

60 

40 

34.5 

5 

95 

50 

5 

95 


System suitablilty solution: 0.02 mg/mL each of USP 
Dexamethasone Sodium Phosphate RS and USP 
Betamethasone Sodium Phosphate RS in Solution A 
Standard sofution: 1 pg/mL of USP Dexamethasone 
Sodium Phosphate RS in Solution A 
Sample solution: 1 mg/mL of Dexamethasone Sodium 
Phosphate in Solution A 


Chromatographic system 

(See Chromatogrdpny (62 1), System Suita bil i ty.) 

Modę: LC 

Detector; UV 254 nm 

Column: 4.6-mm x 12.5-cm; 5-pm packing L7 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 20 pi 
System suitabrlity 

samples: System suitability solution and Standard 
solutbn 

Suitability requirements 

Resolution: NLT 2.0 between dexamethasone sodium 
phosphate and betamethasone sodium phosphate 
peaks, System suitability solutbn 
Relative standard deviation: NMT 5.0%, Standard 
solutbn 
Analysis 

Samples: Standard solution and Sample solutbn 
Calcu lale the percentage of each impurity in the por- 
tion of Dexamethasone Sodium Phosphate taken: 

Result = (rjr$) x (CdCu) x (1/f) x 100 

ru - peak response of each impurity from the 
Sample solution 

r s = peak response of dexametha$one phosphate 
from the Standard solutbn 

Cs - concentration of USP Dexamethasone Sodium 
Phosphate RS in the Standard solution 
(ug/mL) 

Cu ~ concentration of Dexamethasone Sodium 
Phosphate in the Sample solution (|ig/mL) 

F = relative response factor (see Table 3 ) 

Acceptance criteria: See Table 3. Disregard any peak 
below 0.05%. 


Table 3 


Name 

ReTative 
tent i on 
Time 

Relatiye 

Response 

Factor 

Acceptance 
Criteria, 
NIVST (%> 

16(17)a-Homodex- 
amethasone 
sodium phosohate 1 

0.5 

1,0 

0.2 

16(17)a- 

H o m o beta m et ha so n e 
sodium phosphate b 

0.6 

TO 

0.2 

16(17)a-1 7R- 
Homodex- 
amethasone 
sodium phosphate 11 

0,8 

1.0 

0.2 

1 3(1 7)a-Homodex- 
amethasone 
sodium phosphate* 

0.92 

TO 

0.2 

Betamethasone 
sodium phosphate 

0,95 

TO 

0.2 

Dexamethasone 
sodium phosphate 

1.00 

— 

— 


a 9-Fluoro-11 /J,17,21-trihydroxy-l 6a-methyf-1 6(17)a4iGmQpregna-1,4- 
diene-3,16a,2Q-trlone 21 -(dihydrogen phosphate) dŁsodium salt. 

^9-Fluoro-l1/3,1 7 # 21-trihydroxy-16/3-methyl-16{7 7)a-homopregna-T4- 
diene-3,16^2U-LnDne l f-(di hydrogen phosphate) di sod tum salt. 
Ł 9-Fiuora-l 1 7a,2l-lnhydroxy-16/J-methyl-l 6(1 7)a4iomopreqna4,4- 
diene‘3 ł 16a r 20-tfione 21-(djhydrogen phosphate) disodfum salt, 
d 9-Fluor o-l 1 /?, 1 7,21 -tdhydroxy-16a-methyl-1 3(1 7)a-homopregna-1,4~ 
diene-3,13 a, 20-trio ne 2 l-(di hydrogen phosphate) di sodium salt. 

# Ethyl 11/3,17a-dibydroxy^MlLiaro-1 ćct-methylandrostane-l r 4<Jiene-3-one- 
1 7Hytcarboxyiate, 

'9-Fluaro-l 1 /?, 1 7ra-dEhydroxy-16a-methylandrosta-l # 4-diene-3-one-17/3-car* 
boxyitc acid, 

9 S od iu m b i s [941 u oro -11 /J, 1 7 - di hy droxy-16a- m e thy I p reg na - 1,4 - d i ene - 3,20- 

di one 21 -yl] phosphate. 
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Table 3 (Conłinued) 


Name 

Relative 

Retention 

Time 

Relative 

Respanse 

Factor 

Acceptance 

Criteria, 

NMT 

Dexamethasone 
ethvl ester 1 

1.20 

1.0 

0.3 

Dexamethasone 

1.37 

1,2 

0.5 

Fluoroandrostadiene 
uui UuxviiL add 1 

1 *41 

1.0 

0*3 

Dexamethasone 
sodium phosphate 
diesterJ 

2*10 

1.0 

OJ 

Any other indiyidua! 
unspecified 
impuritv 

— 

r.o 

0.10 

Total imourities 

— 

— 

1.0 


a 9-Fluoro-11 /i 17,21 -trihydroxy-l 6a-melhyl-l6(17)a-homopregna-l ,4- 
diene-3,16a,20-inorie 2l-{dihydragen phosphate) disodium salt 
tł 9-Fluoro-11/3,17,21 -trihydroxy-16/J-methyl-16(1 7)ahomopregna-1,4- 
diene-3,16a,20-trione 21 ■-(dihydrogęri phosphate) disodium salt. 
c 9-FluorO“11 /3,1 7a,21 -trihydroxy-l 6^-methyl-l 6(1 7)a-homopreqna-M- 
d[ene“3,16a,20'trione 21-(dihycfrogen phosphate) disodium salt. 
d 9-Fluoro-1 1/J,1 7,21-tri hydroxy-1 6a-methyt-l 3(17)a-homDpregna-l,4- 
diene-3 # 13a,20-trione 21-(dihydrogen phosphate) disodium salt. 

'EthyJ llftl 7tx-dihydroxy-9-Fluoro-16a-methy!androstane-1,4-diene-3-one- 
17-ylcarboxylate. 

'9-Ftuoro-l 1 ftl7a-dihydroxy-16a-methylandrosta-l,4-diene-3-<)ne-17/f-car- 
boxylic acid, 

Sodium bis[9-fiuoro-l 1 17-dJhydfoxy-1 óa-methylpregna-l ,4-dierse-3,20- 
dione 21-yl]phosphate. 

SPEOFIC TESTS 

* Optical Rotation, Speciftc Rotation (78 1S) 

Sample solution: I0 mg/mL in water 
Acceptance criteria: ^74° to +82 a , calcu fated on the 
anhydrous and solvent-free basis 

* m <79i) 

Sample solution: 10 mg/mL 
Acceptance criteria: 73-10,5 

* Water Determination, Method I (921) 

Acceptance criteria: NMT 10.0% 

ADDITIONAL REQUSREMENT5 

* PACKACING and Storace: Preserve in tight containers* 

* USP Refirence Standards (11) 

USP Alcohol Determination-Acetonitrile RS 
USP Alcohol Determination-Alcohol RS 
USP Betamethasone Sod tum Phosphate RS 
USP Dexamethasone RS 
USP Dexamethasone Sodium Phosphate RS 


Dexamethasone Sodium Phosphate 
Inhalation Aerosol 


» Dexamethasone Sodium Phosphate Inhalation 
Aerosol is a suspension, in suitable propellants 
and alcohol, in a pressurized Container, of dex- 
amethasone sodium phosphate CC 22 H 2 sFNa 2 0 eP) 
equivalent to not less than 90,0 percent and not 
morę than 110.0 percent of the labeled amount 
of dexamethasone phosphate (C 22 H 3 oFOgP). 

Packagfng and storage— Preserve in tight, pressurized 
containers, and avold exposure to exces$ive heat 

USP Reference standards (11)— 

USP Dexamethasone RS 

IdentlficatioEi —Prepare a pH 9.0 buffer solution by dis- 
solving 3.1 g of boric acid, 203 mg of magnesium chloride, 


and 860 mg of sodium hydroxide in water to make 
1000 mL Dissolve 50 mg of alkaltne phosphatase enzyme in 
50 mL of the pH 9.0 buffer solution, and transfer 5 ml of 
the resulting solution to a glass-stoppered, 50-mL tubę eon* 
taining 5 ml of the Assaypreparation prepared as directed in 
the Assay . Incubate at 37* for 45 minutes, add 25 mL of 
methylene chloride, and shake for 2 minutes: the methylene 
chloride extract so obtained responds to the Identification 
test under Dexamethasone Sodium Phosphate Injection, be- 
ginnlng with "Evaparate 15 mL of the methylene chlonde 
extract" 

A ko hol Determination, Method // (611): be twe en 

1.7% and 2.3% of C 2 H*OH* 

Delivered dose oniformity over the entire contents: 

meets the requirements for Metered-Dose Inhalers under 
Aerosoh, Nosal Sprays, Metered-Dose Inhalers, ond Ory Powder 
inhalers (601). 

PROCEDURĘ FOR DOSE UNIFORMITY— 

Standard solution— Transfer about 10 mg of USP Dex- 
amethasone RS, accurately weighed, to a 10-nnL voIumetric 
fiask, dilute with alcohol to volume, and mix. Transfer 
1*0 mL of this solution to a 100-mL yolumetric fiask, dilute 
with OJ N suffuric add to volume, and mix to obtain a 
solution havlng a known concentration of about lOpg per 
mL. 

Test solution —Discharge the minimum recommended 
dose into the sampling apparatus, and detach the inhaler as 
directed. Rinse the apparatus (filter and interior) with two 
5.0-mL portions of 0.1 N sulfuric acid, and transfer the re¬ 
sulting Solutions quantitatively to a 50-mL centrifuge tubę 
containing 15 mL of methylene chloride that was previously 
chiiled in a dry ice-acetone bath for a few minutes. Insert 
the stop per in the centrifuge tubę, and shake cautiousiy, 
releasing the pressure occasionalty. Allow the phases to sep- 
arate, and eguilibrate to room temperaturę. Tne aąueous 
phase is the fest solution , 

Procedure“Transfer the Test solution and 10.0 mL of the 
Standard solution into sępa ratę flasks* Add 2.0 mL of 0.1 N 
sulfuric acid to each, and swirl to mix. Concomitantly deter- 
minę the absorbances of both Solutions in 1-cm cells at the 
wavelength of maxtmum absorbance at about 239 nm, with 
a suitable spectrophotometer, using OJ N sulfuric acid as 
the blank. Calculafe the quantity, in pq, of dexamethasone 
phosphate (C 22 H 30 FOBP) contained in tne minimum dose by 
the formula: 

10(472.45 / 392A7)(CN}(Au / A$) 

In which 472.45 and 392,47 are the molecular weights of 
dexamethasone phosphate and dexamethasone, respec- 
tiyely; C is the concentration, in pg per mL, of USP Oex- 
amethasone RS m the Standard solution; N is the number of 
sprays discharged to obtain the minimum recommended 
dose; and A u and Aa are the absorbances of the Solutions 
from the Test solution and the Standard solution, respectively. 
Assay— 

Standard preparation— Transfer about 40 mg of USP Dex- 
amethasone RS, accurately weighed, to a 50-mL yolumetric 
fiask, dilute with alcohol to volume, and mix. Transfer 
5,0 mL of this solution to a 500-mL yolumetric fiask, dilute 
with OJ N sulfuric acid to vo]ume, and mix to obtain a 
solution having a known concentration of about 8 py pei 
mL. 

Assay preparation —Weigh accurately a filled Inhalation 
Aerosol Container, and record the weight (Wi). Place the 
Container in a dry ice-acetone bath, and cooi for 60 min¬ 
utes, Remove the Container from the bath, and carefully re- 
move the valve with wire cutters, taking precautions to save 
all pieces of the valve and cap, With the aid of four 5-mL 
portions of 0.1 N sulfuric acid, transfer the contents of the 
Container to a beaker previousfy chiiled in the bath. Dry the 
rinsed empty Container and all of its parts in an oven at 
105° for 2 hours, cool, and weigh (W 2 ). Allow the contents 
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of the beaker to warm to room temperaturę, After the bulk 
of the propellant has evaporated, quantitatively transfer the 
contents of the beaker, with the a id of several mL of 0.1 N 
sulfuric add, to a 200-mL volumetrrc fiask, dilute with 0.1 N 
sulfuric add to volume, and mix. Transfer about 20 mL of 
this solution to a centrifuge tubę, add 10 mL of methylene 
chloride, shake vigorously for 1 minutę, and centrifuge. Pi¬ 
pet 10 mL of the elear supernatant anto a 100-mL volumel- 
ric fiask, dilute with 0.1 N sulfuric acid to yolume, and mix. 

Procedure-“Concomitantly determine the absorbances of 
the Assoy preporation and the Standard preparation in 1 -cm 
cells at the wavelength of maximum absorbance at about 
239 nm, with a suitable spectrophotometer, uslng 0,1 N 
sulfuric acid as the blank. Calculate the quantity, in mg, of 
dexamethasone phosphate (C 22 HhoFO«P) in each g of Inhala- 
tion Aerosol taken by the formula: 

2(472.45 / 392A7)(Au / As)[C / (W, - W 2 )\ 

in which 472.45 and 392,47 are the molecular weights of 
dexamethasone phosphate and dexamethasone, respec- 
tively, Au and As are tne absorbances of the Solutions from 
the Assay preparation and the Standard preparation , respec- 
tive[y, C is the concentration, in jxg per mL, of USP Dex- 
amethasone RS in the Standard preparation , and W\ and W z 
are the weights, in g, as previously defined. 


Dexamethasone Sodium Phosphate 
Cream 


DEF1N1TION 

Dexamethasone Sodium Phosphate Cream contains an 
amount of dexamethasone sodium phosphate 
(Cą^HaaFNa^OflP) equiva!ent to NLT 90.0% and NMT 
115.0% of the labeled amount of dexamethasone phos¬ 
phate (CaHjoFOiP). 

IDENTIF5CATBON 
* A, Thin-Iayer Chrom atography 

Solution A: Dissolve 3.1 g of boric acid, 203 mg of 
magnesium chloride, and 860 mg of sodium hydroxide 
in enough water to make 1000 mL. 

Solution B; 1 mg/mL of alkaline phosphatase enzyme in 
Solution A 

Standard solution: 300 jig/mL of USP Dexamethasone 
RS in methylene chloride 

Sample solution: Transfer 5 mL of Solution B to a glass- 
stoppered, 50-mL tubę containing 5 mL of the Sample 
solution from the Assay> IncUbate at 37° for 45 min, 
then add 25 mL of methylene chloride and shake for 2 
min. Evaporate 15 mL of the methylene chloride extract 
on a steam bath to dryness, and dissolve the residue in 
1 ml of methylene chforide. 

Chromatographfc system 
(See Chromatograpny (621), Thin-Layer Chromato- 
graphy J 

Adsorbent: 0.25-mm iayer of chromatographic silica 
gel mixture (20- x 20-cm piąte) 

Application volume: 5 pL 

DeveIoping solvent system: Chloroform, acetone, 
and water (50:50:1) 

Spray reagent: Dilute sulfuric acid (1 in 2) 

Analysis 

Sam pies: Standard solution and Sample solution 
Allow the spots to dry, and deveiop the chromatogram 
using the Deveioping solvent system in a tank corn- 
pletely Itned with filter paper, until the soivent front 
has moved about three-fourths of the length of the 
piąte. Remove the piąte from the developing tank, 
mark the solvent front, and allow the spots to dry. 


Spray the piąte with Spray reagent , and heat at 105° 
until brown or black spots appear. 

Acceptance criteria: The R F vafue of the principaJ spot 
of the Sample solution corresponds to that of the Stan¬ 
dard solution. 

* B, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

A5SAY 

* Procedurę 

Solution A: DissoJve 0,29 g of dibasic sodium phos¬ 
phate in 450 mL of water, add 550 mL of alconol, and 
mix. 

Solution B: 6.9 g/L of monobasic sodium phosphate in 
water 

Mobile phase: Methanol and Solution B (52:48) 
Standard solution: 33 pg/mL of freshly prepared USP 
Dexamethasone Sodium Phosphate RS in Solution A 
Sample solution: Nominally 30 pg/mL of dex- 
amethasone phosphate, prepared as follows. Transfer a 
portion of Cream, equiva!ent to 3 mg of dex- 
amethasone phosphate, to a 150-mL beaker. Add 
65 mL of Solution A t and heat just to boiling. Pour the 
contents of the beaker into a 125-mL separator contain¬ 
ing 45 mL of isooctane. After shaking for 1 min, decant 
the lower Iayer into a 100-mL volumetric fiask with the 
aid of a glass funnel. Rtnse the 150-mL beaker with two 
15-mL portions of Solution A, extracting the remaining 
isooctane in the separator with each portion and de- 
canting the iower Iayer from each extraction into the 
100-mL vo!umetric fiask. Dilute with Solution A to vol- 
ume. Pass through a suitable membranę filter before 
injecting, 

Chromatographic system 

(See Chromatograpny (621), System Suita hi lity.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pi 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for dexamethasone phos¬ 
phate is about 8.5 min.] 

Suitability requirements 
Relative standard devlation: NMT 1.5% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of dex- 
amethasone phosphate (C^HjoFOaP) in the portion of 
Cream taken: 

Resuit - (Wa) x (Q/Cu) x (M n /M r2 ) x 100 

ru = peak response from the Sample solution 

r 5 - peak response from the Standard solution 

Q - concentration of USP Dexamethasone Sodium 
Phosphate RS in the Standard soiution 
(pg/mL) 

Cu - nominał concentration of dexamethasone 
phosphate in the Sample soiution (pg/ mL) 

Hr = molecular weight of dexamethasone 
phosphate, 472.44 

Mr 2 = molecular weight of dexamethasone sodium 
phosphate, 516.40 

Acceptance criteria: 90.0%-115.0% 

PERFORMANCE TESTS 

o Minimum Fill (755): Meets the requirements 

SPECIFIC TESTS 

« Microbial Enumeration Tests (61) and TESTS FOR Speci- 
fied Microorganisms (62): Meets the requirements of 
the tests for absence of Staphylococcus aureus and Pseu - 
domonas aeruginosa 
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ADDOTtONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in collapsibie tubes or 

tight containers. 

* USP Reference Standards (11) 

USP Dexamethasone RS 

USP Dexamethasone Sodium Phosphate RS 


Dexamethasone Sodium Phosphate 
Injection 


DEFINITION 

Dex a met ha sonę Sodium Phosphate Injection is a sterile solu- 
tion of Dexamethasone Sodium Phosphate in Water for 
Injection. It contains NLT 90.0% and NMT 115.0% of the 
iabeled amount of dexamethasone phosphate 
(Czzf-UoFOaP), present as the disodium salt. 


IDENTIFICATION 

* A. Thin-Layer Chromatoghaphy 

Solution A: Mix 3.1 g of boric acid and 500 ml of 
water in a 1-L volumetric fiask. Add 21 mL of 1 N so~ 
dium hydroxide and 10mL of 0.1 M magnesium chlo¬ 
ride, and di lute with water to volume. 

Solution B: 1 mg/mL of alkaline phosphatase enzyme in 
Solution A 

Standard solution: 300 pg/ml of USP Dexamethasone 
RS in methyłene chloride 

Sample solution: Pipet a volume of Injection, equiva- 
lent to 10 mg of dexamethasone phosphate, into a 
100-mL volumetric fiask, and dilute with water to vol- 
ume. Pipet 5 mL of this solution into a 125-mL 
separator, and wash with two 10-rnL portions of water- 
washed methyłene chloride, discarding the washings. 
Transfer the solution to a glass-stoppered, 50-mL tubę, 
and add 5 mL of Solution Allow to stand at 37° for 
45 min, and extract with 25 mL of methyłene chloride. 
Evaporate 15 mL of the methyłene chloride extract on a 
steam bath to dryness, and dbsolve the residue in 1 mL 
of methyłene chloride. 

Chromatographic system 
(See Chromatogropny (621), Thin-Layer Chromoto- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture (20- x 20-cm piąte) 

Application volume: 5 jiL 

Developing solvent system: Chloroform, acetone, 
and water (50:50:1) 

Spray reagent: Dilute sulfuric acid (1 in 2) 

Analysis 

Sam pies: Standard solution and Sample solution 
Allow the spots to dry, and develop tne chromatogram 
using the Oeveloping solvent system in a tank com- 
pletely lined with fi ller paper, until the solvent front 
has moved about three-fourths of the length of the 
piąte, Remove the piąte from the developing tank, 
rnark the solvent front, and allow the spots to dry. 
Spray the piąte with Spray reagent , ano heat at 105° 
until brown or black spots appear, 

Acceptance criteria; The Rf value of the pi indpal spot 
of tne Sample solution corresponds lo that of tne Stan¬ 
dard solution * * 

* B. The retendon time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 


ASSAY 
* Procedurę 

Mobile phase: 0,01 M monobasic potassrum phos¬ 
phate in a mixture of methanol and water {1:1) 


Standard solution: 0.09 mg/mL of freshty prepared 
USP Dexamethasone Sodium Phosphate RS in Mobile 
phose 

Sample solution: Naminally 0.08 mg/mL of dex- 
amethasone phosphate from Injection, in Mobile phose 
Chromatographic system 
(See Chromatogropny <621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 1>6 mL/min 
Injection volume: 20 pL 
System suitabllity 
Sample: Standard solution 

[NOTĘ—The retention time for dexamethasone phos¬ 
phate is about 5 min.] 

Suitability reguirements 
Relative standard deviation: NMT 1,5% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the peroentage of the Iabeled amount of dex- 
amethasone phosphate {C^FboFOaP) in the portion of 
Injection taken: 

Result - (fu/n) x (Cs/Cu) x (JMn/M#) x 100 

r u - peak response from the Sample solution 

rj - peak response from the Standard solution 

Cs - concentration of USP Dexamethasone Sodium 
Phosphate RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of dexametha$one 
phosphate in the Sample solution (mg/mL) 

Mn = molecuiar weight of dexamethasone 
phosphate, 472.44 

Mn = molecuiar weight of dexamethasone sodium 
phosphate, 51640 

Acceptance criteria: 90.0%™115.0% 

SPEOFIC TESTS 

* PH (791): 7.0-8.5 

■ Bacterial Endotokins Test (85): NMT 31.3 USP Endo- 
toxin Units/mg of dexamethasone phosphate 

* Other Requirements: Meets the requirements in fnjec - 

tions and Implanted Drug Products (1) 

ADDITBONAL REQUIREMENTS 

* Packaging and Storage: Preserze in single-dose or mul- 

tiple-dose containers, preferably of Type I glass, protected 
from light. Storę at eon troi led room temperaturę. 

* USP Reference Standards (11) 

USP Dexamethasone RS 

USP Dexamethasone Sodium Phosphate RS 

USP Endotoxin RS 


Dexamethasone Sodium Phosphate 
Ophthalmic Ointment 

DEFINITION 

Dexamethasone Sodium Phosphate Ophthafmic Ointment is 
a sterile ointment containing an amount of dex- 
amethasone sodium phosphate (C^H^EtFNazOsP) equiva- 
lent to NLT 90.0% and NMT 115.0% of the Iabeled 
amount of dexamethasone phosphate (CzzH^oFObP). 

IDENTIFICATION 

* A. Thin-Layer Chromatography 

Solution A: Dissofve 3.1 g of boric acid, 203 mg of 
magnesium chloride, ano 860 mg of sodium hydroxide 
in water to make 1000 ml. 

Solution B: 1 mg/mL of alkaline phosphatase enzyme in 
Solution A 
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Standard solution: 300jig/mL of USP Dexamethasone 
RS in methylene chloride 

Sample solution: Transfer 5 ml of the Sample solution 
obtained in the Assay to a 50-mL glass-stoppered tubę. 
Add 5 ml of Solution B t iocubate at 37° for 45 min, 
then add 25 ml of methylene chloride, and shake for 2 
min. Evaporate 15 mL of the methylene chloride extract 
on a steam bath to dryness. Dissolve the residue in 
1 mL of methylene chloride, 

Chromatographic system 
(See Chromatograpny {621}, Thin-layer Chromało- 
graphy.) 

Adsorbent; 0,25-mm layer of chromatographic silica 
gel (20- x 20-cm piąte) 

Application volume: 5 jiL 

Developrng solvent system: Chloroform, acetone, 
and water (50:50:1} 

Spray reagent: Dilute suffuric add (1 in 2) 

Analysis 

Samples: Standard solution and Sample solution 
Altów the spots to dry, and develop the chroma tog ram 
in a tank completely lined with a strip of filter paper, 
using the Devetopmg solvent system , until the solvent 
front has moved about three-fourths of the fength of 
the piąte, Remove the piąte from the deve!opinq tank, 
marle the solvent front, and allow the spots to dry. 
Spray the piąte with Spray reagent and heat at 105° 
until brown or black spots appear. 

Acceptance criteria: The R F vaW of the principal spot 
of the Sample solution corresponds to that of the Sfan- 
dard solution , 

* B, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

A55AY 

* Procedurę 

Buffer: 6.9 g/L of monobasic sodium phosphate in 
water 

Mobile phase: Methanol and Buffer (52:48) 

Diluent: Dissoke 0.29 g of dibasic sodium phosphate in 
450 mL of water, and add 550 mL of alcohoi. 

Standard solution: 33 pg/mL of freshly prepared USP 
Dexamethasone Sodium Phosphate RS in Solution A 
Sample solution: Nominally 30 pg/mL of dex- 
amethasone phosphate prepared as follows. Transfer a 
portion of Ophthalmic Óintment, equivalent to 3 mg of 
dexamethasone phosphate, to a 150-mL beaker. Ada 
65 mL of Diluent and heat just to boiling. Pour the con- 
tents of the beaker into a 125-mL separator containing 
45 mL of isooctane. After shaking for 1 min, decant the 
lower layer into a 1 GO-mL volumetric fiask with the aid 
of a glass funneL Rinse the 150-mL beaker with two 
15-mL portions of Diluent extracting the remaining iso¬ 
octane in the separator with each portion, and de- 
canting the lower layer from each extraction into the 
100-mL vo3umetric fiask. Dilute with Diluent to volume, 
and pass through a membranę filter, 

Chromatographic system 
(See Chromatograpny (62 1), System Suitahility.) 

Modę: LC 

Detector: UV 75 4 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 jul 
System sultability 
Sample: Standard solution 

[NDTE—The retention time for dexamethasone phos¬ 
phate is about 8,5 min,] 


Suitabilfty reguirements 
Relative standard devlation: NMT 1,5% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeJed amount of dex- 
amethasone phosphate (Cż 2 H 30 FO 8 P) in the portion of 
Ophthalmic Óintment taken: 

Result - (rufr$) x (tj/Qj) x (M r ?/M r z) x 100 

ry - peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs - concentration of USP Dexamethasone Sodium 
Phosphate RS in the Standard solution 
(HS/mL) 

Cu - nominał concentration of dexamethasone 
phosphate in the Sample solution (pg/mL) 

Mri - molecular weight of dexamethasone 
phosphate, 472,44 

Mrz = molecular weight of dexamethasone sodium 
phosphate, 516,40 

Acceptance criteria: 90.0%-115.0% 

SPECIFiC TESTS 

* Other Requirements: It meets the reguirements in 

Ophthalmic Products—Quality Tests (77 1). 

* STERMFY Tests (71): Meets the requirements 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage; Preserve in collapsible 
ophthalmic óintment tubes. Storę between 8 fi and 27°, 

* USP REFERENCE 5TANDARDS (11) 

USP Dexamethasone RS 

USP Dexamethasone Sodium Phosphate RS 


Dexamethasone Sodium Phosphate 
Ophthalmic Solution 

DEFINITION 

Dexamethasone Sodium Phosphate Ophthalmic Solution is a 
sterile, agueous solution of Dexamethasone Sodium Phos¬ 
phate. It contains an amount of dexamethasone sodium 
phosphate (CzzHzaFNazOgP) equivalent to NLT 90,0% and 
NMT 115.0% of the labeled amount of dexamelha$one 
phosphate (CzzHioFO^P), 

IDENTIFICATION 

* A. Thin-Layer Chromatograpny 

Solution A: Dissoive 3,1 q of boric acid, 203 mg of 
magnesium chloride, and 860 mg of sodium hydroxide 
in enough water to make 1000 mL. 

Solution B: 1 mg/mL of alkalinę phosphatase enzyme in 
Solution A 

Standard solution: 300 jig/mL of USP Dexamethasone 
RS in methylene chloride 

Sample solution: Transfer 5 mL of Solution B to a glass- 
stoppered, 50-mL tubę containing 5 mL of the Sample 
solution from the Assay . Incubate at 37 c for 45 min, 
then add 25 mL of methylene chloride and shake for 2 
min. Evaporate 15 mL of the methylene chloride extract 
on a steam bath to dryness, and dissolve the residue in 
1 mL of methylene chloride. 

Chromatographic system 
(See Chromatograpny (62 1), Thin-Layer Chroma to- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture (20- x 20-cm piąte) 

Application volume: 5 pL 

Developing solvent system: Chloroform, acetone, 
and water (50:50:1) 
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Spray reagent: Dilute sulfuric acid (1 in 2) 

Analysis 

Samples: Standard solution and Sample solution 
Allow the spots to dry, and devefop the chroma tog ram 
using the Developing sofvent system in a tank con> 
pletely fined with fifter paper until the solvent front 
has moved about three-fourths of the length of the 
piąte. Remove the piąte from the developmg tank, 
mark the solvcnt front, and allow the spots to dry* 
Spray the piąte with Spray reagent, and heat at 105° 
until brown or black spots appear. 

Acceptance criteria: The R f value of the principal spot 
of the Sample solution corresponds to that of tne Stan¬ 
dard solution * 

* B, The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard soiution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: 0,01 M monobasic potassium phos- 
phate in a mixture of methanoi and water ( 1 : 1 ) 
Standard solution: 0.09 mg/ml of freshly prepared 
USP Dexamethasone Sodium Phosphate RS in Mobile 
phase 

Sample solution: Nominally 0.08 mg/mL of dex~ 
amethasone phosphate from Ophthalmic Soiution in 
Mobile phase 

Chromatographic system 

(See Chmmolography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 1.6 mL/min 
Injection volume: 20 pL 
System suitability 
Sample; Standard solution 

[Notę—T he retention time for dexamethasone phos¬ 
phate is about 5 min.] 

Suitability requirements 
ReJative standard deviation: NMT 1 *5% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the iabeled amount of dex- 
amethasone phosphate (C 22 H 30 FO&P) in the portion of 
Ophthalmic Solution taken: 

Result = (rjr^) x (Cs/Cu) x (Mn/Hi) x 100 

r u - peak response from the Sample solution 

r 5 = peak response from the Standard solution 

Cj - concentration of USP Dexamethasone Sodium 
Phosphate RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of dexamethasone 
phosphate in the Sample solution (mg/mL) 

Hi ” molecular weight of dexametha$one 
phosphate, 472A4 

M r 2 = molecular weight of dexamethasone sodium 
phosphate, 516.40 

Acceptance criteria: 9Q.0%-115*0% 

SPECIFIC TE5TS 

• pH (791): 6.6-7.8 

o Sterility Tests (71): Meets the reguirements 

ADDETIONAL REQUIREMENTS 

• Packaging and Siorage: Preserve in tight, light-resistant 

containers, Storę between 15* and 25*. 


• USP Referenci Standards (11) 

USP Dexamethasone RS 

USP Dexamethasone Sodium Phosphate RS 


Dexbrompheniramine Maleate 



C, 6 H„BrN 2 • OH,O. 435.32 

2-Pyndinepropanamine, Y-(4-bromophenyl)-N,/V-dimethyl-, 
(5)-, {Z)-2-butenedioate (1:1); 

(+>2-[/>Bromo-a-[2-(dimethylam i no)ethyl] benzyl ]pyridine 
maleate (1:1) [2391-03-9]. 

DEFINmON 

Dexbrompheniramine Maleate contains NLT 98,0% and 
NMT 102.0% of dexbrompheniramine maleate 
(CieH^BrNj * C*H 4 0 4 ), calculated on the dried basts. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

* B. The retention times of the maleic acid and dexbronv 

pheniramine peaks of the Sample solution correspond to 
those of the Standard solution , as obtained in the 4ssay, 

ASSAY 

* PROCEDURĘ 

Soiution A: 5,44 g/L of monobasic potassium phos¬ 
phate. Adjust with phosphoric acid to a pH of 3.0 ± 

0 . 1 . 

Soiution B: Acetonitrile 

Diluent: Acetonitrile and Solution A (5:95) 

System suitability stock solution: 0,02 mg/ml. each of 
USP Pheniramine Maleate RS, USP Chlorpheniramine 
Maleate RS, and USP Chlorpheniramine Related Com- 
pound B RS in Diluent Sonicate for 1 min. 

System suitability solution: 0.5 mg/mL of USP Dex- 
orompheniramine Maleate RS and 2 pg/mL each of USP 
Pheniramine Maleate RS, USP Chlorpheniramine 
Maleate RS, and USP Chlorpheniramine Related Conrj- 
pound B RS in Diluent, prepared as follows. Transfer 
5.0 mg of USP Dexbromphenrramine Maleate RS to a 
10-mL volumetric fiask, add 5.0 ml of Diluent and 
1.0 mL of the System suitability stock solution, and dilute 
with Diluent to volume. 

Standard soiution: 0.5 mg/mL of USP Dexbromphenir- 
amine Maleate RS in Diluent Sonicate for 1 min. 

Sample soiution: 0,5 mg/mL of Dexbrompheniramine 
Maleate in Diluent, Sonicate for 1 min. 

Mobile phase: See Tobie L 


Table 1 


Time 

(min’) 

Solution A 

Solution B 

0 

95 

; 

1 

95 

3 

20 

70 

30 

30 

70 

30 

31 

95 

5 

40 

95 

5 
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Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 
Column: 4.6-mm x 25-cm; 5-jjm packing U 
Cotumn temperaturę: 30 c 
Flow ratę: 1 ml/min 
injection volume: 10 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

INOte—T he relative retention times for maleic acid and 
dexbrompheniramine are 04 8 and 1.0, respectiveiy.J 
Resolution: NLT 1.5 between chlorpheniramine and 
dexbrompheniramine; NLT 2.0 between chlorphenir¬ 
amine related compound B and pheniramine, System 
suitability solution 

Tailing factor: NMT 2.0, Standard solution 
Reiative standard deyiation: NMT 0.73%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of dexbrompheniramine 
maleate (CisHuBrNi * C 4 H 4 O 4 ) in the portion of Dex- 
brompheniramine Maleate taken: 

Result == ( ru/n) x (Oj/Cu) x 100 

r u - peak response from the Sample solution 

r$ = peak response from the Standard solution 

C s - concentration of USP Dexbrompheniramine 

Maleate RS in the Standard solution (mg/mL) 
Cu =* concentration of Dexbrompheniramine 

Maleate in the Sample solution (mg/mL) 
Acceptance crlteria: 98.0%-102.0% on the dried basis 

IMPURITIE5 

* Residue on rcNinoN (281): NMT 0.2% 

• ORGANIC Impurities 

Solution A, Diluent, System suitability solution. Mo¬ 
bile phase, and Chromatographic system: Proceed as 
directed in the Assay. 

Standard solution: 2.7 pg/mL of USP Dexbromphenir- 
amine Maleate RS in Diluent , equivalent to 2.0 pg/mL of 
dexbrompheniramine. Sonicate for 1 min. 

Sensitiyity solution: G.74 Lig/mL of USP Pheniramine 
Maleate RS in Diluent 

Sample solution: 0.5 mg/mL of Dexbrompheniramine 
Maleate in Diluent . Sonicate for 1 min. 

System suitability 

Samples: System suitability solution. Standard solution, 
and SensitMty solution 

Suitability reguirements 

Resolution: NLT 1 .5 between chlorpheniramine and 
dexbrompheniramine; NLT 2.0 between chlorphenir¬ 
amine related compound B and pheniramine, System 
suitability solution 

Signabto-noise ratio: NLT 10, Sensltmty solution 
Relative standard deviation: NMT 5.0% # Standard 
solution 
Analysis 

Sample: Sample solution 

[Notę—E xclude the maleic acid peak at the relative re¬ 
tention time 0 . 18 .] 

Calculate the percentage of each impurity in the por¬ 
tion of Dexbrampheniramine Maleate taken: 

Result - (r u /r T ) x 1 00 

fu - peak response of each impurity 
r T - sum of the responses of all the peaks 


Acceptance criteria 
Total impurities: NMT 2.0% 

SFECIFIC TESTS 
® LOSS ON DRYINC (731) 

Analysis: Dry at 65° for 4 h. 

Acceptance criteria: NMT 0.5% 

* Optical Rotation, Spedfic Rotation (781S) 

Sample solution: 50 mg/mL, in dimethylformamide 
Acceptance criteria: +35.0° to +38.5* 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, łight-reststant 
containers. 

* USP reference standards (11) 

USP Chlorpheniramine Maleate RS 
USP Chlorpheniramine Related Compound B RS 
DiCpyridin-Z-yiJamine. 

CioH^Ni 171.20 

USP Dexbrompheniramine Maleate RS 
USP Pheniramme Maleate RS 


Dexbrom pheniramine Maleate and 
Pseudoepnedrine Sulfate Orał Solution 

» Dexbrompheniramine Maleate and Pseudoe- 
phedrine Sulfate Orał Solution contains not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amounts of dexbromphenir- 
amine maleate (CioHisBrN 2 ■ C 4 H 4 O 4 ) ana pseu- 
doephedrine sulfate [(CioHnNOJz ■ H 2 SO 4 ]. 

USP Reference standards (11)— 

USP Dexbrompheniramine Maleate RS 
USP Pseudoephedrine Sulfate RS 

Identification— 

A: The retention time of the major peak for dexbrom- 
pheniramine maleate in the chromatogram of the Assay 
preparathn corresponds to that in the chromatogram of the 
Standard preparatton, as obtained in the Assay, 

B: The retention time of the major peak for pseudoe¬ 
phedrine sulfate m the chromatogram of the Assay prepara - 
tion corresponds to that in the chromatogram of the Stan¬ 
dard preparathn , as obtained in the Assay. 

C: A solution of it responds to the test for Sulfate (191). 

D: Transfer a vofume of Orał Solution, equivalent to 
about 6 mg of dexbromphemramine maleate, to a separa¬ 
tory funnel) add 0.5 mL of ammonium hydroxjde ano 5 mL 
of methylene chloride, shake for 1 minutę, and allow the 
tayers to sępa ratę. Use the elear, fower layer as the test solu¬ 
tion. Prepare a Standard solution in methanol containing 
1.2 mg of USP Dexbrompheniramine Maleate RS and a sec- 
ond Standard solution in methanol containing 9 mg of USP 
Pseudoephedrine Sulfate RS per mL. Separately apply 5 pL 
of the test solution and each Standard solution to a suitable 
thin-layer chromatographic piąte (see Chromatography 
(621)) coated with a 0.25-mm layei of chromatographic sil- 
ica gel mixture. Alłow the spots to clry, and develop the 
chromatogram in a solvent system consisting of a mixture of 
ethyl ether, methanol, and ammonium hydroxide (16:3:1) 
until the solvenl front Has moved about three-fourths of the 
length of the piąte. Remove the piąte from the developing 
chamber, marK the solvent front, and allow the solvent to 
evaporate. Locate the spots on the piąte by examinatfon 
uncter short-wavelength UV light: the R f values of the two 
prindpal spots obtained from the test solution correspond 
to those obtained from the respective Standard Solutions. 






USP 40 


Official Monographs / Dexchlorpheniramine 3685 


Uniform i ty of dosage units {905)— 

FOR ORAŁ SOLUTION PACKAGED IN SINGLE4JNIT CONTAINERS: 
meets the requirements. 

Delfverable volume (698)— 

FOR ORAŁ SOLUTI0N PACKAGED IN MUITIPLE-UNIT CONTAINERS: 
meets the reąuirements, 

Assay— 

Mobile phase —Prepare a mtxture of water, acetonitrile, 
methanol, and tetrahydrofuran (55:32:8:5), Transfer 0.1 mL 
of phosphoric add, followed by 0.433 g of sodium lauryi 
sulfate, to each 100 mL of this mixture, and mix. Adjust 
with ammonium hydroxide to a pH of 3.50 ± 0.05, f liter, 
and degas. Make adjustments ]f necessary (see System Suita- 
bility under Chromatography (621))* [notę —The pH of the 
Mobile phose is critlcaT, and may cause dffferences of 1 to 
4 minutes in the retention times of the internal standard 
and dexbrompheniramine.] 

In terno i standard solution —Dissolve an accurately 
weighed quantity of naphazoline hydrochloride In Mobile 
phase to obtain a solution containing 0.5 mg per mL. 

Dexbrompheniramine standard solution —Dtssoke an accu* 
rately weighed quantity of USP Dexbrompheniramine 
Mafeate R5 in Mobile phase to obtain a solution having a 
known concentration of about 6000/ pg per mL, / being the 
ratio of the labeled arnount, in mg, of aexbrompheniramine 
mafeate to the labeled amount, in mg, of pseudoephedrine 
sulfate per mL of the Orał Solution. 

Standard preparation —Transfer about 30 mg of USP Pseu- 
doephedrine Sulfate RS, accurately weighed, to a 25-mL voL 
umetric fiask, add 5.0 mL each of Dexbrompheniramine stan* 
dard solution and InternaI standard solution, dilute with 
Mobile phase to volume, and mix to obtain a Standard prep* 
oration having known eoncentrations of about 1 , 2 / mg of 
USP Dexbrompheniramine Maleate RS per ml and about 
1,2 mg of USP Pseudoephedrine Sulfate RS per mL. 

Assay preparation— Using a "to eon tai n" pipet, transfer an 
accurately measured voJume of Orał Solution, equiva!ent to 
about 30 mg of pseudoephedrine sulfate, to a 25-mL volu- 
metric fiask. Rtnse the pipet with about 5 mL of Mobile 
phase, collecting the rinstng in the volumetric fiask. Add 
5.0 mL of Internal standom solution, dilute with Mobile phose 
to volume, and mix. 

Chromatographlc system (see Chromatography (621))—The 
liguid chromatograph is equipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing LI 1. 

The flow ratę i$ about 1,5 mL per minutę. Cnromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę: the relative retention times are about 
1.0 for pseudoephedrine, 1.5 for naphazoline, and 2.5 for 
dexbrompheniramine; the resolution, R, between the pseu¬ 
doephedrine and naphazoline peaks is not less than 3; the 
resolution, R, between the dexbrompheniramine and naph- 
azolrne peaks is not less than 3; and the relative standard 
deviation for replicate injections is not morę than 2 . 0 %. 

Procedurę —Separately inject equal volumes (about lOpL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Caieulate the quan tl¬ 
iłeś, tn mg per mL, of dexbrom pheniramine maleate 
(CiuHisBrN^ - C 4 M 4 O 4 ) and pseuaoephedj iue sulfate 
[(CwH, s NQfe - H2SO4] in the portion of Orał Solution taken 
by the formula: 

2SCV(Ru/R$) 

in which C is the concentration, in mg per mL, of the ap- 
propriate USP Reference Standard in the Standard preparo- 
tion; V is the volume, in mL, of Orał Solution taken; and Ru 


and are the ratios of the peak responses of the corre- 
spondrng analyte to the internal standard obtained from the 
Assay preparation and the Standard preparation, respectlvely. 


Pexchlorpheniramine Maleate 


Ci fi Hi9CIN 2 ■ C 4 H 4 O, 390.86 

2-Pyridinepropanamine, y-(4-chlorophenyl)-W,/V-dimethyf-, 
(5)-, {2)-2-butenedloate (1:1); 

(-t-)-2-[p-Ch loro-oc-[2-(d i methy lam ino)ethy!] benzyl] pyrid ine 
maleate (1:1) [2438-32-6], 

DEFINITION 

Dexchlorpheniramine Maleate, dried at 65° for 4 h, contains 
NLT 98.0% and NMT 102.0% of dexchlorpheniramine 
maleate (C^HisCIlSh ■ GH 4 O 4 ). 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

• B. The retention times of the malelc acid and dexchlor- 

phen tram ine peaks of the Sample solution correspond to 
those of the standard solution , as obtained in the Assay . 

ASSAY 

• Procedurę 

Solution A: 5.44 g/L of monobasic potassium phos- 
phate. Adjust with phosphoric acid to a pH of 3.0 ± 

0 , 1 , 

Solution B: Acetonitrile 

Diluent: Acetonitrile and Solution A (5:95) 

System suitabillty stock solution: 0.02 mg/mL each of 
USP Pheniramine Maleate RS, USP Chlorpheniramine 
Related Compound B RS, and USP Chlorpheniramine 
Related Compound C RS in Diluent Sonicate for 1 min. 
System suitabillty solution: 0.S mg/mL of USP Dex- 
chlorpheniramine Mafeate RS and 2 ]ig/mL each of USP 
Pheniramine Maleate RS, USP Chlorpheniramine Retated 
Compound B RS, and USP Chlorpheniramine Related 
Compound C RS in Diluent , prepared as follows. Trans¬ 
fer 5,0 mg of USP Dexchlorpheniramine Maleate RS to a 
10-ml vofumetric fiask, add 5 ml of Diluent and 1.0 mL 
of the System suitability stock solution, and dilute with 
Diluent to volume. Sonicate for 1 min. 

Standard solution: 0,5 mg/mL of USP Dexchlorphenir- 
aminę Maleate RS in Diluent Sonicate for 1 mrn, 

Sample solution: 0.5 mg/mL of Dexchlorpheniramine 
Mafeate in Diluent Sonicate for 1 min. 

Mobile phase: See Tobie 1. 


Ta falc 1 


Time 

(mini 

Solution A 

r/o) 

Solution B 

(%} 

0 

95 

5 

1 

95 

5 

20 

70 

30 

30 

70 

30 

31 

95 

5 

40 

95 

5 
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Chromatographic system 

(See Chromatography (621), System Suitability .) 

Modę: LC 

Deiector: UV 225 nm 

Column: 4,6-mm x25-cm; 5-pm packrng LI 

Column temperaturę: 30° 

Flow ratę: 1 mt/mrn 
Injection volume: 10 pL 
System suitability 

Sam pies: System suitahiiity soiution and Standard 
soiution 

[NOTĘ—The relative retention times of maleic acid, 
chlorpheniramine related compound C, and dexchlor- 
pheniramine are 0.T8, 0,94, and 1.0, respectivety.] 
Suitahiiity requirements 

Resoiution: NLT 1.5 between chlorpheniramine re¬ 
lated compound C and dexchlorpheniramine; NLT 
2.0 between chlorpheniramine related compound B 
and pheniramine. System suitability soiution 
Tailing factor: NMT 2.0, Standard soiution 
Relative standard deviation: NMT 0.73%, Standard 
soiution 
Anaiysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of dexchlorpheniramine 
maleate (CraH^CIN^ - ObLCL) in the portion of Dex- 
chlorpheniramine Maleate taken: 

Result = (rjr$) x (C s /G) x 100 

r u = peak response for dexchJorpheniramine from 
the Sample soiution 

r s = peak response for dexchlorpheniramtne from 
the Standard soiution 

Cs = concentration of USP Dexchlorpheniramine 

Maleate RS in the Standard soiution (mg/mL) 
Cu - concentration of Dexchlorpheniramine 

Maleate in the Sample soiution (mg/mL) 
Acceptance criteria: 98.0%-l 02,0%, previous!y dried 
at 65° for 4 h 

IMPURITIES 

* RESIDUE ON IGNITION (281): NMT 0.2% 

* ORGANIC IWPURfTIES 

Soiution A, Soiution B, Diiuent, System suitability so- 
lution, Mobile phase, and Chromatographic system: 
Proceed as directed in the Assoy, 

Standard soiution: 2>8pg/mL of USP Dexchlorphenir- 
amine Maleate RS tn Diiuent, equivalent to 2.0 pg/mL of 
dexchlorpheniramme. Sonicate for 1 min. 

Sensitivity soiution: 0.74 pg/mL of USP Pheniramine 
Maleate RS in Diiuent 

Sample soiution: 0.5 mg/mL of Dexchlorpheniramine 
Maleate in Diiuent . Sonicate for 1 min. 

System suitability 

Samples: System suitability soiution, Standard soiution, 
and SensitMty soiution 

Suitability requrrements 

Resoiution: NLT 1.5 between chlorpheniramine re¬ 
lated compound C and dexchlorpheniramine; NLT 
2.0 between chlorpheniramine related compound B 
and pheniramine, System suitability soiution 
Signal-to-noise ratio: NLT 10, Sensitivity soiution 
Relative standard deviation: NMT 5.0%, Standard 
soiution 
Anaiysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each impurity in the por* 
tion of Dexcmorpheniramine Maleate taken: 

Result = (Wr s ) x (G/G) x (1/0 x 100 


ru - peak response of each impurity from the 
Sample soiution 

rs = peak response of dexchlorpheniramine from 
the Standard soiution 

Cs = concentration of dexchlorpheniramine in the 
Standard soiution (mg/mL) 

G = concentration of Dexchlorpheniramine 

Maleate in the Sample soiution (mg/mL) 

F = reiative response factor (see Tobie 2) 
Acceptance criteria: See Tobie 2. Disregard peaks hav- 
ing areas less than 0.05% of dexehlorpneniramlne. 


Table 2 


Name 

Relative 

Retention 

Time 

Refativ@ 

Response 

Factor 

Acceptance 
Criteria, 
NMT (W 

Maleic add a 

0.18 

_ 

_ 

Chlorpheniramine 
related compound 

0.49 

— 

— 

Pheniramine 

0.57 

0.40 

0.4 

Chlorpheniramine 
related compound C c 

0.97 

— 


Dexch torp h eni ra minę 

1.0 

_ 


Any other umpedfied 
impurity 


1.0 

0.10 

Totai impuritfes 

— 

—. 

f 


* Salt countcr ion is [ncluded in the table for Identification purposes only. 
b DI(pyridSn-2-yl)amine. Used only to eslobllsh system suilabilEty. 
c 3-(4-Chlorophenyl-N-methyl-3-(pyridJn-2-y0prQpan-l-amirie. Used only 
to estabKsh system suitability. 

* ENANTIOMERIt PURITY 

System suitability soiution: 0.7 mg/ml of chlorphenir¬ 
amine in 2-propanol piepared as follows. Dissolve 
1 0.0 mg of USP Chlorpheniramine Maleate RS in 3 mL 
of water. Make the solutfon basie by adding a few 
drops of concentrated ammonium hydroxide, and 
shake with 5 ml of methylene chloride. Separate the 
layers and evaporate the lower, methylene chloride 
layer on a water bath until an oily residue is obtained. 
Dissolve the residue, and dilute with 2-propanol to 
10.0 mL 

Standard stock soiution: 0.7 mg/mL of dexchlorphen- 
iramine in 2-propanol prepared as follows. Dissoive 
10,0 mg of USP Dexchiorpheniramine Maleate RS in 
3 mL of water. Make the soiution basie by adding a few 
drops of concentrated ammonium hydroxide, and 
shake with 5 mL of methylene chlonde. Separate the 
layers and evaporate the lower, methylene chloride 
layer on a water bath until an oily residue is obtained. 
Dissolve the residue, and dilute with 2-propanol to 
10.0 mL 

Standard soiution: 0.014 mg/mL of dexehlorphenir- 
amine in 2-propanol from the Standard stock soiution 
Sample soiution: 0.7 mg/ml of dexchlorpheniramine in 
2-propanol prepared as rollows. Dissolve 10.0 mg of 
Dexchlorpheniramine Maleate in 3 mL of water. Make 
the soiution bastc by adding a few drops of concen¬ 
trated ammonium hydroxide, and shake with 5 mL of 
methylene chloride. Separate the layers and evaporate 
the lower, methylene chloride layer on a water bath 
until an oily residue is obtained. Dissolve the residue, 
and dilute with 2-propanol to 10,0 mL. 

Mobile phase: />Hexane, 2-propanol, and diethylamlne 
(980:20:3) 
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Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,0-mm x 25-cm; 10-jam packmg L51 
Flow ratę: 1 mL/min 
Injectron volume: 10 pL 
System suitability 

[NOTĘ- Undcr those conditlons the dexch!orphen*r* 
aminę (S-enantromer) elutes first,] 

Sam ple: System suitability solution 

Suitability reąuirements 

Resolution: NLT 1.5 between the R-enantiomer and 
dexchlorpheniramine (5-enantiomer) 

Analysis 

Samptes: Standard soiution and Sompfe solution 
Calcu late the percentage of the R-enantiomer in the 
portion of dexchk>rpheniramine taken: 

Result = (ru/r s ) x ( Cs/Cu } x 100 

fu - peak response of the R-enantiomer from the 
Sample soiution 

r s = peak response of dexchlorpheniramme from 
the Standard solution 

Cs - concentration of dexchlorpheniramine in the 
Standard solution {mg/ml) 

Cu - concentration of dexchlorpbeniramine in the 
Sample solution (mg/mL) 

Acceptance criteria: NMT 2% 

SPECIFIC TESTS 

• OPTICAL Rotation, Specific Rotation (781 S> 

Sample solution: 50 mg/mL, In dimethylformamide 
Acceptance criteria: +39,5* to +43.0° 

• PH <791) 

Sample solution: 10 mg/mL 
Acceptance criteria: 4.0-5.0 

ADDITJGNAL REQUIREMENT5 

• Loss ON Drying <731) 

Analysis: Dry a sample at 65 Q for 4 h. 

Acceptance criteria: NMT 0.5% 

• Packagjng and Storage: Presen/e in tight, light-resistant 

containers, 

• USP Reference Standard* <11} 

U5P Chlorpheniramine Maieate RS 
USP Chlorpheniramine Related Compound B RS 
Di(pyridin-2-yl)am[ne. 

CMHt 171,20 

USP Chlorpheniramine Related Compound C RS 
3-(4-Chlorophenyl-N-methyl-3-{pyndin-2-yi)prQpan- 
1-aminę, 

CisHi?CI Hi 260,76 
USP Dexchlorpheniramine Maieate RS 
USP Pheniramine Maieate RS 


Dexchlorpheniramine Maieate Orał 
Solution 


» Dexchlorpheniramine Maieate Orał Solution 
contains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
dexchlorpheniramine maieate (C16H19CIN2 ■ 
C4H4O4). 

Packaging and storage—Preserve in tight, light-resistant 
Container*, 


USP Reference standard* (11}— 

USP Dexchlorpheniramine Maieate RS 

Identification— 

A: Evaporate the remaining extract from the Assay on a 
steam bath to a smali vofume, then transfer it to a smaller, 
morę suitable vessel, and evaporate just to the point where 
hexane vapors are no longer perceptible. Transfer the oily 
residue, with the aid of four 3-mL portions of dimethylform¬ 
amide, to a suitable glass-stoppered graduated cylinder, di¬ 
lute with dimethylformamide to 15,0 mL, and mix: the opti- 
cal rotation of the solution so obtained, in a 100-mm tubę, 
after correcting for the blank, is between +0.06° and +0.11° 
(distinction from chlorpheniramine maieate), 

B: Ultraviolet Absorptbn <197U): Assay preparadon com- 
pared to Standard preparation from Assay. 

Afcotiol Determinatłon <611): between 5.0% and 7,0% 
Of C7H5OH, 

Assay— 

Standard preparation —Transfer about 40 mg of USP Dex- 
chlorpheniramine MaleateRS, accurately weighed, to a 
100-mL yolumetric fiask, add water to volume, and mix. 
Transfer 10,0 mL of this solution to a separator, adjust with 
1 N sodium hydroxide to a pH of 11, and cool. Extract with 
two 50-mL portions of solvent hexane, shaklng each portion 
for 2minutes before separating the phases, and combining 
the hexane extracts in a second separator. Extracf the hex~ 
ane solution with two 40-mL portions of di lute hydrochloric 
add {1 in 120), combine the acid extracts in a 100-mL volu- 
metric fiask, add dilute hydrochloric acid (1 in 120) to vol- 
ume, and mix, Fiiter the solution into a glass-stoppered 
conical fiask, discarding the frrst few mL of the filtrate. The 
concentration of USP Dexchiorpheniramine MaleateRS in the 
Standard preparation is about 40 pg per ml, 

Assay preparation —Transfer an accurately measured vol- 
ume of Orał Solution, equ3valent to about 40 mg of dex- 
chlorpheniramine maieate, to a 250-mL separator, using a 
pipet calibrated "to contain" the reąuired volume, Rinse the 
pipet with smali portions of water, add the rinsings to the 
separator, adjust with 1 N sodium hydroxide to a pH of 11, 
and cool, Extract with five 70-mL portions of solvent hex- 
ane, combine the hexane extracts in a 500-mL separator, 
and wash the hexane solution with two 10-mL portions of 
sodium hydroxide solution (1 in 250). Extract the combined 
aikafine washings with two 20-mL portions of solvent hex- 
ane, and add tnese extracts to the bulk of the alkali-washed 
hexane solution, Fiiter the hexane solution through a 
pledget of cotton that previously has been saturated with 
$olvent hexane into a 500-mL vo!umetrlo fiask, rinse the 
separator with portions of sofvent hexane, pass the rinsings 
through the fiiter to add to volume, and mix. Transfer 
50.0 mL of this solution to a separator (retam the remaining 
extract for Identification test A), and proceed as directed for 
Standard preparation, beginning with "Extract the hexane 
solution." 

Procedurę —Concomitantly determlne the absorbances of 
the Standard preparation and the Assay preparation in 1-cm 
cells at the wave!ength of maximum absoroance at about 
264 nm, using dilute hydrochloric acid (1 in 120) as the 
blank. Calculate the guantity, in mg, of dexchlorphenir- 
amine maieate (Cieł-hsCINa * C4H4O4) in each mL of the Orał 
Solution taken by the formula: 

(C/V)(Au/A$) 

in whlch Cis the concentration, in pg per mL, of USP Dex- 
chlorpheniramine MaleateRS in the Standard preparation; V 
Is the volume, in mL, of Ora! Solution taken; and A u and A s 
are the absorbances of the Assay preparation and the Stan¬ 
dard preparation, respectively. 
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Dexchlorpheniramine Maleate Tablety 

DEFINITION 

Dexchlorpheniramine Maleate Tablets contarn NLT 90.0% 
and NMT 110.0% of the labeled amount of dexchlor- 
pheniramine maleate {CisHisCINi ■ 

IDENTIFICATION 

* A. IDENTIFICATION—ORGANIC NlTROCENOUS BaSES (181): 

Meet the requirements 

* B. 

Analysis: Shake a quantity of ftnely powdered Tablets, 
equivalent to 150 mg of dexchlorpheniramine maleate, 
with 100 mL of 1 N acetic acid for 10 min, and filter 
through a sintered-glass funnel into a suitable vesseL 
Adjust the fil tratę with sodium hydroxide solution (1 in 
10) to a pH of 11, and extract the solution with six 
100-mL portions of solvent hexane, filtering each hex- 
ane extract using suitable means to separata the hexane 
layer from the aqueous layer, Concentrate the com- 
bined extracts on a steam bath to a smali volume, 
transfer to a smalłer, morę suitable vessel, and evapo- 
rate just to the point where hexane vapors are no 
longer perceptible. Transfer the oily residue, with the 
a id of four 3-mL portions of dimetnylformamide, to a 
suitable glass-stoppered gradu ated cylinder, di lute with 
dimethylformamide to 15,0mL, mix, and centrifuge if 
necessary, 

Acceptance criterla: The optfcal rotation of the solu¬ 
tion so obtained in a 100-mm lube after correcting for 
the blank Is between +0.24° and +0.35° (distinction 
from chlorpheniramine maleate). 

A5SAY 

* Procedurę 

Diluent: Dilute hydrochloric acid (1 In 120) 

Standard stock solution: 0.4 mg/mL of USP Dexchlor- 
pheniramine Maleate RS in water 
Standard solution: 40ug/mL of USP Dexchlorphenir- 
amtne Maleate RS, prepared as foitows, Transfer 
10.0 mL of the Standard stock solution to a separator, 
adjust with 1 N sodium hydroxide to a pH of 11, and 
cool Extract with two 50~mL portions of solvent hex* 
ane, shakEng each portion for 2 min before separating 
the phases, and combining the hexane extracts in a 
second separator, Extract the hexane solution with two 
40-mL portions of Diluent, combine the Diluent extracts 
in a 100-mL volumetrie fiask, and add Diluent to vol- 
ume. Filter the solution into a giass-stoppered conical 
fiask, discardtng the first few mL of the filtrate. 

Sample solution: Nominally 40 pg/mL of dexchlor* 
pheniramine maleate, prepared as folio ws. Transfer an 
equivalent to 8 mg of dexchlorpheniramine maleate, 
from NLT 20 flnely powdered Tablets, to a 250-mL 
separator. Mix with 50 ml of water for 10 min, adjust 
with sodium hydroxide solution (1 in 10) to a pH of 11, 
and cool to room temperaturę. Extract the mixture with 
two 75-mL portions of solvent hexane, and combine 
the extracts in a second separator. Extract the solvent 
hexane solution with three 50-mL portions of Diluent, 
combining the Diluent extracts in a 200-mL volumetric 
fiask. AdaDiluent to volume. 

Instrumentai conditions 

Analytica! wavelength: Maximum absorbance at 
about 264 nm 
Celi: 1 cm 
Blank: Diluent 
Analysis 

Samples: Standard solution and Sample solution 
Concomitantly determine the absorbance of the Stan¬ 
dard sofutton and Sample solution. 


Caltulate the percentage of the labeled amount of dex- 
chlorphentramine maleate (CtsH^GN^ ■ GH 4 O 4 ) In the 
portion of Tablets taken: 

ResuJt = C AulAi ) x (Q/Cu) x 100 

Au = absorbance of the Sample solution 
A s = absorbance of the Standard solution 
Cs - concentration of USP Dexchlorphpniramine 

Maleate RS in the Standard solution (pg/mL) 

Cu = nominał concentration of 

dexchlorpheniramine maleate in the Sample 
solution (pg/mt) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TEST S 

* Dissolution (711) 

Medium: Water; 500 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Solution A: Sodium hydroxide sofution (1 in 2) 

Internal standard solution: 90 pg/mL of dexbrom- 
pheniramine maleate in water 

Standard stock solution: 12.5 pg/mL of USP Dexchlor- 
phentramine Maleate RS in water 
Standard solution: Pipet 5 mL of the Standard stock so¬ 
lution into a 50-mL centrifuge tubę, and add 10.0 mL 
water and 1,0 mL Internal standard solution. Adjust with 
Solution A to a pH of 11 ± 0.1, and add 3.0 ml of chro- 
matographit hexane. Insert the stopper in the tubę, 
shake by mechanical means for 3 min, centrifuge, and 
use the elear supematant hexane layer. 

Sample solution: Pipet 15 mL of a portion of the solu¬ 
tion under test into a 50-mL centrifuge tubę, and add 
1,0 mL of Internal standard solution. Adjust with Solution 
A to a pH of 11 ±0,1, and add TO mL of chromato- 
graphic hexane. Insert the stopper in the tubę, shake by 
mechanical means for 3 min, centrifuge, and use the 
elear supematant hexane layer, 

Chromatographic system 
{See Chromatograpny (621), System Suitability «) 

Modę: GC 

Detector: Flame ionization 

Coiumn: 2-mm x 1 . 8 -m; contains a packing consisting 
of 1,2% phase Gló and 0.5% potassium hydroxide on 
support SI AB 
Temp era tu res 
Coiumn: 205° 

Injector: 250° 

Detector: 250° 

Fiow ratę: 60 mL/min 
Carrier gas: Helium 
Injection vołume: 2 pL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention tlmes for dexchlorphenir- 
amine and dexbromphemramIne are about 0.7 and 
1 . 0 , respectively.] 

Suitability requirements 

Resolution: NLT 1.9 between dexchlorpheniramine 
and dexbrompheniramine 
Relaiive standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the quantity of dexchlorpheniramine maleate 
(CińHuCINa - CiH.sO^) dissolved by comparing the peak 
response ratios. 

Tolerances: NLT 75% (Q) of the labeled amount of 
dexehlorpheniramine maleate (C 36 H^CINz ■ CiH^Oa) is 
dissolveo, 

* Uniformity of Dosace Units (905): Meet the 

reguirements 
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ADDITIONAL REQUIREMENTS 

* Packaginc AND Storace: Preserve in tight containers* 

Storę at controlled room temperaturę. 

* USP Reference Standards (11) 

USP Dexchlorpheniramine Maleate RS 


Dexmedetomidine Hydrochloride 



ChH,sNj • HCI 236.74 

1 tf-lmtdazole, 4-[l-(2,3-dimethylphenyl)ethyI3- l monohydro- 
chloride, (5)-; 

4"[(5)-o,2,3-Trimethylbenzy]]imidazole monohydrochloride 
[145108-58-3]. 

DEFINITION 

Dexmedetomidme Hydrochloride contams NLT 98.0% and 
NMT 102.0% of dexmedetomidine hydrochloride 
(CuHTaNz■ HCI), calculated on the dned basis. 

IDENTIFICATION 
® A. INFRARED ABSORPTłON (197K) 

* B. The retention time of the major peak of the Sampie 

solution corresponds to that of tne iystem suitability solu¬ 
tion , as obtained in the test for Enontiomeric Purity . 

« C* Identification Tests—General, Chloride (191); Meets 
the requirements 

ASSAY 

* Procedurę 

Buffer: 0.89 g/L dibasic sodium phosphate dihydrate 
solution prepared as follows. Dissolve a suitable amount 
of dibasic sodium phosphate dihydrate with 90% of to 
tal volume of water, adjust with 1 ó g/L of monobasic 
sodium phosphate dihydrate solution in water to a pH 
of 7.0, and cliJute with water to volume* 

Mobile phase: Methanol and Buffer (60:40) 

Standard solution: 0*2 mg/ml of USP 
Dexmedetomidine Hydrochloride RS in Mobile phose 
Sampie solution: 0.2 mg/mL of Dexmedetomidine Hy¬ 
drochloride in Mobile phose 
Chromatographte system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4-mm x 12,5-cm; 5-jjm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 jjL 
System suita bili ty 
Sampie: Standard solution 
Sultability requirements 
Relative standard deviation: NMT 0,73% 

Analysis 

Sampies: Standard solution and Sampie solution 
Caicufate the percentage of dexmedetomidine hydro- 
chloride (CijHttNi ■ HCf) in the portion of the sampie 
taken: 

Resuit - (fu/fs) x (Q/C u) x 100 

ry - peak response of dexmedetomidine from the 
Somple solution 

Fi = peak response of dexmedetom»dine from the 
Standard solution 

Q = concentration of USP Dexmedetomidine 

Hydrochloride RS in the Standard solution . 
(mg/mL) 


Cu - concentration of Dexmedetomidine 
Hydrochloride in the Sampie solution 
(mg/mL) 

Acceptance enteria: 98.0%-] 02.0% on the dried basis 

fMPURITIES 


Delete the folio wing: 

Heaw Met AU, Method ll (231); NMT 20 ppm# (bnicmn 

* Residue on Icnition (281): NMT 0.1% 

■ Organic Impurities 

Buffer and Mobile phase: Proceed as directed in the 
Assay. 

Standard solution: 2 pg/mL of USP Dexmedetomidine 
Hydrochloride RS in Mobile phase 
5ensitivity solution: 0*8 pg/mL of USP 
Dexmedetomidine Hydrochloride RS in Mobile phase 
Sampie solution: 2 mg/mL of sampie in Mobile phase 
Chromatographic system: Proceed as directed tn the 
Assay except for the following. 

Run time: NLT 9 Limes the retention time of the 
dexmedetomidine peak 
System sultability 

Sampies: Sensitivity solution and Standard solution 
Sultability reguirements 

Signal-to-noise ratio: NLT 10, Sensitivity solution 
Relative standard deviatlon: NMT 5%, Standard 
solution 
Analysis 

Sampies: Standard solution and Sampie solution 
[NOTĘ—The refative retention times of known impurities 
are given in Table ?*] 


Table 1 


Name 

Relatiye 

Retention 

Time 

H y drox ymede to midi n ^ 

0*36 

Dex mede to m idine 

1*00 

N-Benzvł hydroKymedetomidine 11 

2*22 

Eth vlm ed eto m i d i ne 1 

2.47 

N -Benzyl medetomidine d 

6,25 

N-Benzyl vinvf analocr 3 

6,31 


* 1 -(2,3-Dimethyiphenyl)-I-(1 HHmidazoU5-yl)ethanaL 
h 1 -{l-BenzyM H4mtdazoI-5-yiyi-(2,3-dimethylphenyl)^hanoL 
c 5-[H2,3-DimethyJphenyl}ethylT1 -ethyl-1 tf-fmidazole. 
d 1 -Benzyl'S-[1 -(2,3-dimethylphenyl)ethylJ-1 H-jmidazole. 
c 1 -Benzyl-S-p-fZ^-cfifnethylphenyhyinyli-l W-imidazoie* 

Caicufate the percentage of each impurity in the por¬ 
tion of the sampie taken: 

Resuit ~ (fu/fj) x (Cs /Co) x 100 

r u = peak response of each impurity from the 
Somple solution 

Cs = peak response of dexmedetomidine in the 
Standard solution 

Cj - concentration of USP Dexmedetomidine 

Hydrochloride RS in the Standard solution 
(pg/mL) 

C u = concentration of Dexmedetomidine 

Hydrochloride in the Sampie solution (ug/mL) 
Acceptance criteria: Disregard peaks below 0.04%, 
fndmdual Impurities: NMT 0*10% 

Total impurities: NMT 0.3% 

* Enantiomeric Purity 

Buffer: To 1 L of 5.34 g/L dibasic sodium phosphate di¬ 
hydrate solution, adjust with a suitable amount (about 
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700-800 ml) of 4.08 g/L monobasic potassium phos- 
phate solution to a pH of 7,0, 

Mobile phase: Acetonitrile and Buffer (35:165) 

System suitability solution: 1 pg/mL of USP 
Levomedetomidfne RS and 50pg/mL of USP 
Dexmedetomidine Hydrochloride RS in Mobile phase 
Standard solution: 0.5 pg/mL of USP 
LevomedetomidIne RS in Mobile phase 
5en$itivity solution: 0,05 pg/ml of USP 
Levomedetomidine RS in Mobile phase 
Sampłe solution: 50 pg/mL of sample in Mobile phase 
Chromatographic system 
(See Chromotograpny (62 1), System Suitability.) 

Modę: LC 

Petector: UV 22 0 nm 
Column: 4-mm x 1O-cm; 5-pm packing L41 
Flow ratę: 1,0 ml/min 
Injection volume: 20 pL 
System suitability 

Sampies: System suitability solution, Sensitivity solution, 
and Standard soiution 

Suitability reąuirements 

Re solution: NLT 2,0 between levomedetomidine and 
dexmedetomidlne, System suitability solution 
Signal-to-noise ratio: NLT 10, Sensitivity solution 
Reladye standard deviatfon; NMT 3,0%, Standard 
solution 
Anaiysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of levomedetomidine hydro- 
chloride in me portion of sample taken: 

Result = (ru/n) x (QfCu) x 100 

r*/ = peak helght of leyomedetomldine in the 

Sample solution 

fi - peak neight of !evomedetomidine in the 
Standard solution 

Cj = concentration of USP Levamedetomidine RS in 
the Standard solution (pg/rnL) 

Cu = concentration of Dexmedetomidine 

Hydrochloride in the Sample solution (pg/mL) 
Acceptance criteria: See Tobie 2. 


Table 2 


N a me 

Relntlve 

Ret en l łon 

Time 

Acceptance 

Criteria, 

NMT 

L e vo med etoml dine a 

0.69 

1.0 

De x m edeto m id i ne 

1.00 

—* 


1 (fiM-P -(2,3-Dimethylphenyl)ethyl]-1 H-lmldazole hydrochloride. 


SPECIFIC TESTS 
* Loss ON dryinc (731) 

Sample: 1.0 g 

Anaiysis: Dry the Sample at 105° for 3 h, 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQU5REMENT5 

<* Packacinc and Storace: Storę at controiled room tem 

J ierature in tight containers in a dry place. 

SP Reference Standards (11) 

USP Dexmedetomidine Hydrochloride RS 
USP Levomedetomidine RS 
(fi)-4-[1 -^B-Dfmethylphenyljethyf]-! H-imidazole 
hydrochloride, 

CiiHuNa- HCI 236.74 


Pexpanthenol 



C*Hi»NO, 205.25 

Butanamide, 2,4-dihydroxy-N-(3-hydroxypropyl)-3,3-dimeth- 
ylv W-; 

D-M-2 / 4-Dihydroxy-N-(3-hydrGxypropyl)-3,3-dimethyl- 
butyramide [81-13-0], 

DEFINITION 

Dexpanthenol contains NLT 98.0% and NMT 102,0% of 
dexpanthanol (CaHipNO*), calculated on the anhydrous 
basis. 


IDENTIFICATION 

* A. INFRARED ABSORPTION (197F) 

* B. 

Sample solution: 100 mg/ml of Dexpanthenoi 
Anaiysis: To 1 mL of the Sample solution add 5 mL of 
1 N sodium hydroxide and 1 drop of cupric sulfate T$, 
and shake yigorously, 

Acceptance criteria: A deep blue color deveiops. 

* C, 

Sample solution: 10 mg/rnL of Dexpanthenol 
Anaiysis: To 1 mL of the Sample solution add 1 mL of 
1 N hydrach loric add, and heat on a steam bath for 30 
min. Cool, add 100 mg of hydroxylamine hydrochlo- 
ride, and add 5 mL of 1 N sodium hydroxide. Aliow to 
stand for 5 min, then adjust with 1 N hydrochloric add 
to a pH of 2.5-3,0, and add 1 drop of ferrie chioride 
TS, 

Acceptance criteria: A purpfish red color develops. 

AS5AY 

* Procedurę 

0.1 M potassium blphthalate: Transfer 20.42 g of po¬ 
tassium biphthalate into a 1000*mL volumetric fiask, 
and add suffident glacial acetic add to dissolve. If nec- 
essary, warm the mixture on a steam bath to aehieve 
complete solution, observing precautions against ab- 
sorption of moisture. Cool to room temperaturę, and 
dilute with glacial acetic add to volume, 

Sample: 400 mg of Dexpanthenof 
Blank: Proceed as dfrected in the Mo/ys/s, omitfing the 
Sample . 

Titrimetric system 
(See Titrimetry (541).) 

Modę: Residua! titration 
Titrant: 0/1 N perchloric acid V5 
Back-titrant: 0.1 M potassium biphthalate 
Endpoint detection: Visual 

Anaiysis: Transfer the Sample to a 300-mL fiask fitted to 
a reflux condenser by means of a standard-taper glass 
joint, add 50.0 mL of Titrant , and ref3ux for 5 h, Cooi, 
observing precautions to prevent atmospheric moisture 
from enterrng the condenser, and rinse the condenser 
with gladai acetic add, colleetina the rinsings in the 
fiask. To the fiask, add 5 drops of erystaf violet TS, and 
tltrate with the Back-titrant to a biue-green endpoint. 
Perform the Blank determination, 

Calculate the percentage of dexpanthenol (C g Ht 9 NO«) 
in the Sample taken: 

Result - {[(V M - V$) x M x F}/W) x 100 

Vb - Back-titrant volume consumed by the Blank 
(mL) 

V$ = Back-titrant volume consumed by the Sample 
M - actuai motarlty of the Back-titrant (nnM/mL) 
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F - equivalency factor, 205.3 mg/mM 

W - Sample weight (mg) 

Acceptance criteria: 98.0%-T02.0% on the anhydrous 
basis 

IMPURITIES 

* Residue OK ICNITION <28 T): NMT 0.1% 

* Limit of Aminopropanol 

Sample: 5 g of Dexpanthenol 
Blank: 10 mL of water 
Tftrlmetric system 
(See Titrimetry (541).) 

Modę: Direct titradon 
Titrant: OJ N sulfurk acld VS 
Endpoint detection: Visual 
Analysis: Dissoive the Sample in 10 mL of water, and 
add bromothymol blue TS. Titra te with the Titrant to a 
yellow endpoint Perform the Blank determination. 
CaleuJate the percentage of aminopropanol in the 
Sample taken: 

ResLttt = {[(Vs - V B ) x N x F]/W\ x 100 

V$ - Titrant volume consumed by the Sample (mL) 

V s = Titrant vo!ume consumed by the Blank (ml) 

N - actual norma li ty of the Titrant (mEq/mL) 
f = equiva!ency factor, 75.11 mg/mEq 
W = Sample weight (mg) 

Acceptance criteria: NMT 1.0% 

SPECIFfC TESTS 

* Opticał Rotation, Specifk Rotation <781S) 

Sample solution; 50 mg/ml in water 
Acceptance criteria: +29.0° to nh31.5° 

* Refractive Index (831): 1.495-1,502, at 2Q S 

* Water Determination, Method I (921): NMT 1.0% 

AODITIONAL REQUIREMENT$ 

* Pacicaging and Storage; Preserve in tight containers, 

* USP Reference Standard* (11) 

USP Dexpanthenol RS 


Dexpanthenol Preparation 

DEFINITION 

Dexpanthenol Preparation contains NLT 94.5% and NMT 
98.5% of dexpanthenol (C9H19NO4), and NLT 2.7% and 
NMT 4.2% of pantolactone, both calcufated on the anhy* 
drous basis. 

IDENTIFICATION 

* A. The IR absorption spectrum of a thin film of Prepara¬ 

tion exhibits maxima only at the same wavefengths as 
that of a similar preparation of USP Dexpanthenol RS, 
except that there is an additional maximum at 5.6 |im 
due to pantolactone. 

* B. 

Sample solution: 100 mg/mL of Preparation 
Analysis: To 1 ml of the Sample solution add 5 mL of 
1 N sodium hydroxide and 1 drop of cupric sulfate TS, 
and shake vigorously, 

Acceptance criteria: A deep blue color develcps. 

COMPOSITiON 

* COKTENT OF DEXPANTH£N0L 

OJ M potasslum biphthalate: Transfer 20.42 g of po- 
tassium biphthalate into a 1000-mL volumetric fiask, 
and add sufficient glacial acetic add to dissolve. If nec- 
essary, warm the mixture on a steam bath to achieve 
complete solution, obsemng precautions against ab¬ 
sorption of moisture. Cool to room temperaturę, and 
diiute with glacial acetic add to vo!ume. 


Sample: 400 mg of Preparation 
Blank: Proceed as directed in the Analysis, omitting the 
Sample. 

Titrimetric system 
(See Titrimetry (541).) 

Modę: Residua! titration 
Titrant: OJ N perchtoric acid VS 
Back-titrant: OJ M potassium biphthalate 
Endpoint dctcction: Visual 

Analysis: Transfer the Sampfe to a 300-rnL fiask fitted to 
a reflux condenser by means of a standard-taper glass 
joint, add 50.0 mL of Titrant , and reflux for 5 h. Cool, 
obsemng precautions to prevent atmospheric moisture 
from entermg the condenser, and rinse the condenser 
with glacial acetic acid, collecting the rinsings in the 
fiask. To the fiask add 5 drops of crystal violet TS, and 
titrate with the Back-titrant to a blue-green endpoint. 
Perform the Bionk determination. 

Calculate the percentage of dexpanthenol (CpH^NG*) 
in the Sample taken: 

Re suit = {[(V B - V s ) x M x F\/W) x 100 

V$ - Bock -t/f rant voiume consumed by the Blank 
(ml) 

Vs = Back-titrant vofume consumed by the Sample 
(mL) 

M - actual molarity of the Back-titrant (mM/mL) 

F = equivaJency factor, 205.3 mg/mM 
W - weight of the Sample (mg) 

Acceptance criteria: 94.5%-98,5% on the anhydrous 
basis 

* CONTENT OF PANTOLACTONE 

Interna! standard solution: 100 mg/mL of 2,6* 
dimethylphenol in toluene 

Standard stock solution: 10 mg/mL of USP Panto- 
iactone RS in methyfene chloride 
Standard solution: Pipet 0.4 mL of Standard stock soiu- 
tion into a suitable smali viaL Evaporate the solvent by 
means of a steady stream of dry atr, and add 50.0 fil of 
Interna! standard solution. Add 1 mL of a mixture of pyr- 
idine, hexamethyldisilazane, and tfimethylchlorosilane 
(9:3:1), immediately close the vial, and shake vigorously 
for 30 s. 

Sample solution: Transfer 100 mg of Preparation to a 
suitable smal! vial, and proceed as directed for the Stan¬ 
dard soiuthn , beginning with "add 50.0 pL of Internaf 
standard solutbrr . 

Chromatographic system 
(See Chromatograpny (621), System Suita hiHty.) 

Modę: GC 

Detector Flame ionization 
Column: 2.0-mm x 1.8-m, packed with 5% liąuid 
phase G2 on support SI A 
Temperaturę 

CoJumn: 170°, isothermal 
Injector: I 80° 

Flow ratę: Using a suitable carrier ga$, adjust the flow 
ratę so that the derivatized pantolactone elutes In 4 
min. 

Injection stze: 0.5 \xl 
System suitabiilty 
Sample: Standard solution 

[NOTĘ —The retention times of the denvatized panto* 
lactone and derivatized internal standard are 0.75 and 
1.0, respectively.] 

Suitability requirements 

Resolution: NLT 2.0 between the derivatized panto¬ 
lactone and derivatized internal standard 
Relatlve standard dev!ation: NMT 2.0% for the ra- 
tios of the derivatized pantolactone peak response to 
the derivatized internal standard peak response 
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Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of pantolactone in the portion 
of Preparation taken: 

Result = (Ru/Rs) x (V/W) x Q) x 100 

Ru - intemal standard ratio (peak response of 

derwatized pantolactnne/peak response of 
derivatized interna! standard) from the 
Sample solution 

Rt = interna! standard ratio (peak response of 

derivatked pantolactone/peak response of 
derivatized internaI standard) from the 
Standard solution 

V - volume of the Standard stock solution taken to 
prepare the Standard solution, 0.4 mL 
W = weight of Preparation taken to prepare the 
Sample solution (mg) 

Cj - concentration of USP Pantolactone RS in the 
Standard stock solution (mg/ml) 

Acceptance criteria: 2.7%-4.2% on the anhydrous 
ba sis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

* Limit of Aminopropanol 

Sample: 5 g of Preparation 
Blank: T 0 mL of water 
Titrimetric system 
(See Titńmetry <541).) 

Modę: Direct titration 
Titrant: 0.1 N sulfuric acid VS 
Endpoint detection: Vi$ual 
Analysis: Dfsso!ve the Sample in 10 ml of water, and 
add hrnmorhymol blue TS. Ti tratę with the Titrant to a 
yelfow endpoint Perform the Blank determination. 
Calcuiate the percentage of aminopropanol in the 
Sample taken: 

Result - {[(ki- X N x F\/W} x 100 

Vi - Titrant volume consumed by the Sample (mL) 

V s - Titrant volume consumed by the Blank (mL) 

N - actual normality of the Titrant (mEq/mL) 

F - equivalency factor, 75.11 mg/mEq 
W = Sample weight (mg) 

Acceptance criteria: NMT 1.0% 

SPECIFIC TE5TS 

* Optical Rotation, Spedfk Rotation (781S) 

Sample sofution: 50 mg/mL in water 
Acceptance criteria: +27,5° to +30.0° 

* Refractwe Index (831): 1.495-1.502, at 20° 

* Water Determjmatjon, Method I (92 1): NMT 1.0% 

AD Dl Tl ON AL REQUIREMENT5 

* Packageng and Storage: Preserve in tight contamers. 

* USP Reference Standards <11> 

USP Dexpanthenol RS 
USP Pantolactone RS 


Dexfran 1 


OEFINITION 

Dextran 1 is a Iow molecular weight fraction of dextran, 
consisting of a mixture of isomaltooligosaccharides. It is 
obtained by controlled hydrolysis and fractionation of 
dextrans produced by fermentation of Leuconostoc 
mesenteroides (strain NRRL B-512; CIP 78,59, or its sub- 
strains, for example L mesenteroides B-512F; NCTC; 


10817), in the presence of sucrose. It is a glucose poly- 
mer in which the linkages between glucose units are al- 
most exdusively a-l ,6. Its weight-average molecular 
weight is about 1 000. 

IDENTIFICATION 

® A. Infrared Absorpuon (197K): To 1-2 mg each of USP 
Dextran 1 RS and the sample, add 1-2 drops of water, 
grind in an agate mortar for 1-2 min, add 300 mg of 
potassium bromide, and mix to a słurry. [Notę —Do not 
grind.] Dry under vacuum at 40° for 15 min, and if it is 
not dry, continue drying for another 15 min. Crush the 
residue, prepare a disk, and run the IR spectrum with a 
blank potassium bromide disk in the reference beam. 

* R. ft meets the requirements of the test for Molecular 
Weight Distribution and Average Molecular Weight 

IMPURITIES 


Delete the folio wing: 

** Heaw Metals, Method li (231): NMT 5 ftg/g* mti*\ 

201 fi) 

• Limit of Sodium Chlorede 

Sample: 5 g 
Tltrimetric system 
(See Tftrimetry (541),) 

Modę: Direct titration 
Titrant: 0.1 N siiver ni tra te VS 
Endpoint detection: Visual 
Analysis: Dissolve the Sample in 100 mL of water. Add 
0,2 mL of potassium chrom a te TS, and titrate with Th 
trant. Each mL of Titrant ts equivalent to 5.844 mg of 
sodium chloride. 

Acceptance criteria: NMT 1.5% 

* LIMIT of Nitrogenous Impurities (where it is labeled as 
intended for use in the preparation of injectables) 

(See Nltrogen Determination (461).) 

Sulfate soiution: To 1000 mL of sulfuric add add 5 g of 
anhydrous cupric sulfate and 500 g of potassium sul- 
fale. Dissoive by heating, and storę at 60°, [NOTĘ—If 
storage at 60° is not possible, prepare a smaller quan- 
tity of Sulfate solution on the day of use, adjusting pro- 
portions accordingly.] 

indicator: Di lute a mixture of 20 mL of a 0.1% solution 
of bromocresol green in alcohol and 4 ml of methyl 
red TS with water to 100 mL. 

Sample solution: Transfer 0,2 g of Dextran 1, accu- 
rateiy weighed, to a micro-Kjeldahl fiask. Add 4 mL of 
Suita te solution. 

Analysis 

Sample: Somple solution 

Heat the Sample solution until the soiution exhibits a 
elear green color and the sides of the fiask are free 
from carbonaceous materiał. Cool, cautiousiy add 
30 mL of water, and transfer the solution to a sleam 
distillation unit. Rinse the Kjeldahl fiask with three 
5-mL portions of water, adding the washings to the 
solution. Add 15 mL of 45% sodium hydroxide solu¬ 
tion, immediately close the distillation apparatus, and 
commence steam distillation without dday. Recelve 
the dlstillate in 1 mL of Indicator and sufficient water 
to cover the end ot the condensing tubę. upon com- 
pletion of the distillation, remove fne receivtng fiask, 
and rinse the end of the condensing tubę with a smali 
quantity of water, adding the rinse to the dlstillate. 
Titrate the dlstillate with 0.010 N hydrochloric acid 
until the coior changes from blue to reddish violet 
Perform a blank determination, and make any neees- 
sary correction. 

Acceptance criteria: The corrected volume of 0.010 N 
hydrochloric acid reguired to change the color does not 
exceed 0.15 mL (110 ppm of nitrogen). 
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* Limit of Alcohol and Related Iiwurities 

Standard solution: To 25,0 mL of the Sample soluthn 
add 0.5 mL of a 2.5% (w/v) solution of n-propyl 
alcohol. 

Sample solution: Dissolye without heating 5.0 g of 
Dextran 1 m 100 mL of water, and distill the solution, 
collecting the first 45 mL of the drstillate, Dilute the dis- 
tillate with water to 50,0 ml, and mix. 
Chromatographic system 
Modę: CC 

Detector: Flame ionization 
Column: 2-mm x 1.8-m; packed with S3 
Temperatures 
Column: 160° 

Injection port: 240 c 
Detector: 210° 

Carrier gas: Nitrogen 

Flow ratę: 25 ml/min. [Notę —Injector seals may dete- 
no ratę after multiple injections of the Standard solution 
and Sample solution. Inspect the seals before ma king a 
series of infections,j 
Injection volume: 1 pL 
Analysis 

Sampies: Standard solution , Sample solution, and a 
0,05% (w/v) solution of n-propyl alcohoi and water 
Acceptance criteria: After corrections for any impurities 
in the n-propyl alcohol solution and water, the to tal 
area of peaks from impurities in the Sample solution 
does not exceed the area of the n-propyl alcohol solu- 
tion peak. 

SPECIFIC TESTS 

* ULTRAVIOLET-Vl5IBLE Spectroscopy (857) 

Sample solution: 15% 

Instrumental conditions 
Modę: UV 

Analytkal wavelength: 375 nm 
Blank: Water 

Acceptance criteria: NMT 0.12 

* Optical Rotation, Spedfic Rotadon (781S) 

Sample solution: A solution in water at 20 q , on the 
dried basis (dried at 70° under vacuum to constant 
weight}, corrected for sodium ehloride eon tent 
Acceptance criteria: +148° to +164° 

* Microbjal Enumeration Tests (61) and Tests for Specl 
fied Microorcanisms (62): The total aerobtc microbial 
count does not exceed TO 2 cfu/g, determined by piąte- 
count, and the total combined molds and yeasts count 
does not exceed TO cfu/g. 

* PH (791) 

Sample solution: A 15% solution in water 
Acceptance criteria: 4.5-7.0 

* Loss on Drying (731) 

Analysis: Dry at 100^105° for 5 h* * 

Acceptance criteria: NMT 5.0% 

* Racterial Endotoxins Test (85) (where it is labeled as 
intended for use in the preparation of injectables): NMT 
25.0 USP Endotoxin Units/g 

* MOLECULAR WEIGHT DlSTRIBUTlON and AVERACE MOLECULAR 

Weight 

Mobile phase: 2.9 mg/mL of sodium ehloride, filtered 
and degassed 

Caiibration solution: 0.45 mg of IsomaltoLriose (3 glu- 
cose units) and 0.60 mg of sodium ehloride per ml 
Standard solution: 6.0-6.5 mg/mL of USP Dextran 1 
RS in Mobile phase 

Sample solution: 6.0-6.5 mg/mL solution of Dextran 1 
in Mobile phase 
Chromatographic system 
(See Chromatograpny (62^) ł System Suitability.) 

Modę: LC 

Detector: Differential refractive tndex 
Column: Two lO-mm x 30-cm columns in series; - 
packing L54 


Column temperaturę: 20 D -25° 

Flow ratę: 0,07-0.08 mL/min, maintained constant to 
± 1 % 

Injection volume: 100 jitL 
System suitability 

Sample: Standard solution 

Suitability reguirements: The and the amounts of 
the fractions obtained for the Standard solution are 
within the values stated tn the data sheet U tal accom- 
panies USP Dextran 1 RS. 

Analysis 

Sampies: Caiibration solution and Sampie solution 
Using the retention times in the chromatogram of the 
Caiibration solution , rdentify the peaks due to 
isomaltotrrose and sodium ehloride in the chromato¬ 
gram s of the Standard solution and the Sample solu¬ 
tion . Disregard the peak due to sodium ehloride in 
the Standard solution and the Sample solution , 
Calcufate the weight-average molecular weight, M W ‘. 

Result = ZWt Mi 

W, - weight proportion of ofigosaccharide i 
Mi - molecular weight of oligosacchande i 
Use the molecular weight values for calculation from 
Tobie J. 


Table 1 


011 qo$ac cli ariele 

Molecular Welqht 

Glucose 

ISO 

homattose 

342 

Isomaftotriose 

504 

Isomaltotetraose 

666 

tsomaltopemaose 

R?R 

fsomaltohexaose 

990 

IsomaltoheDtaose 

1152 

IsomaEtooctaose 

1314 

Isomattononaose 

1476 

Isomaltodecaose 

1638 

Isoma 1 tou ndecaose 

1800 

1 s o m al tod od ecaose 

1962 

Isomaitotrid ecaose 

2124 

1 so ma 1 tote tra dec aose 

2286 

Isoma Itopen tadec a ose 

2446 

1 s om a Ito hexad eea ose 

2610 

Isom ai to h eptadecaose 

2772 

homal tooaa de c a o s e 

2934 

ho ma 1 ton o n ad ec a ose 

3096 


Calculate the amounts of the fractions with fewer than 
3 and with morę than 9 glucose units for the 
Standard solution and the Sample solution. 

Acceptance criteria: The M iV or Dextran 1 is 
850-1150, The fraction with Fewer than 3 units of g!u- 
cose is less than 15%, and the fraction with morę than 
9 units of glucose is less than 20%. 

ADDFTIONAL REQUIREMENT$ 

* Packaging and Storage: Storę in wefhdosed containers 

at a temperaturę between 4° and BOT 

* Labeling; Where it is intended for use in preparing in* 
jectable dosage forms, the label States that it is sterile or 
must be subjected to further processing during the prep¬ 
aration of injectabte dosage forms. 
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* USP Reference Standard* (11) 
USP Dextran 1 RS 
USP Endotoxin RS 


Dextran 40 


Dextrans [9004-54-0]. 

DEFINITION 

Dextran 40 is derived by controlled hydrolysis and fractiona- 
tion of polysaccharides elaborated by the fermentative ac- 
tion of certain strams of Leuconostoc mesenteroides (NRRL, 
6,512 F; NCTC, 10817) on a sucrose substrate. It is a 
glucose poły mer in which the linkages between glucose 
units are almost entirely of the a-l :ó type. Its weight av- 
erage molecular wefght is in the 35,000-45,000 rangę, 

IDENTIFICATION 

* A. INFRARED ArSORPTION (197K) 

• B. 

Sample Solutions: Prepare four Solutions of Dextran 40 
in water, in soch a manner that the concentrations are 
accurateiy known and approximately evenly distributed 
in the rangę of 2%-0.5%. 

Analysis: Using a capillary tubę viscometer having 
dimensions such that the flow tirne of water is NIT 100 
s, measure the flow limes of water and of the Sampte 
solution at 20°. 

Calculate the vrscosity numbers of each of the Sample 
Solutions: 

Result = {in[(ft>) x (t/t 0 )]}/C 

flp = ratio of the density of the individual Sample 
sofution to that of water 
t - Sample sofution flow time 

to - water flow time 

C = concentration of Dextran 40 in the Sample 
sofution (g/mL) 

Plot the viscosity numbers of each of the Sample 
Solutions against their respectiye concentrations, draw 
the straight linę of best frt through the points, and 
extrapojate to zero concentration. 

Acceptance critena: The value of the intercept is 
18-23 mL/g. 

IMPURITIES 


Delete the fottowing: 

** Heavy Metals, Method II (231): 5pg/g# (cxhdae Han-oois} 

* Chloride and Sulfate, Suffate (221): A 1.5-g portion of 

Dextran 40 shows NMT 0,03%, which corresponds to 
0.45 ml of 0.020 N sulfuric acid, 

* LIMIT of Nitrogenous Impurities (where it is labeled as 
intended for use in the preparation of injectables) 

Suffate sofution: To 1000 mL of sulfuric acid add 5 g of 

anhydrous cupric suffate and 500 g of potassium su3 
fate, Dissofve by heating, and storę at 60°. [Notę—I f 
storage at G0 n is not possible, prepare a smaller quan- 
tity of Suffate solution on the day of use, adjusting the 
proportions accordinglyj 

Indicator: Dilute a mixture of 20 mL of a 0.1% solution 
of bromocresol green in alcohol and 4 ml of methyl 
red TS with water to 100 mL. 

Sample solution: Transfer 0.2 g of Dextran 40, accu¬ 
rateiy weighed, to a micro-Kjefaahl fiask. Add 4 mL of 
Suffate sofution. 

Analysis 

Sample: Sample solution 
Heat until the solution exhibits a elear green color 
and the sides of the fiask are free from carbonaceous 


materiał. Coof, and transfer the solution to a steam 
distillation unit. Rinse the Kjeldah! fiask three times 
with 5 mL of water, adding the washings to the solu¬ 
tion. Add 15 mL of 45% sodium hydroxide solution, 
immediately close the distillation apparatus, and com- 
mence steam distillation without deiay. Receive the 
distillate in 1 mL of Indicator in a 100-mL fiask, keep- 
ing the end of the condensing tubę below the figuid 
surface for 5 min and above the liquid surface for 1 
min. Upon completing the distillation, remove the re- 
ceiving fiask, and rinse the end of the condensing 
tubę with a smali quantity of water, adding the rinse 
to the distillate. Titrate the distillate with 0,010 N hy¬ 
drach loric acid until the cotor changes from blue to 
reddish violet. Perform a blank determination, and 
make any necessary correction. 

Acceptance criteria: The corrected volume of 0.010 N 
hydrochloric acid titrated does not exceed 0,14 mL 
(0,01%, as N). 

• Limit of Alcohol and Related Impurities 

Standard solution: To 25.0 mL of the Sample sofution 
add 0,5 mL of a 2,5% (w/v) solution of n-propyl 
alcohol, 

Sample solution: Dissolve without heating 5.0 g of 
Dextran 40 in 100 mL of water, and distiifthe solution, 
collecting the first 45 mL of the distillate. Dilute the dis¬ 
tillate with water to 50.0 mL. 

Chromatographic system 
Modę: GC 

Detector: Flame ionization 
Column: 2-mm x 1.8-m; packed with S3 
Temperatures 
Column: 160° 

Injection port: 240° 

Detector: 210° 

Carrier gas: Nitrogen 
Flow ratę: 25 mL/min 

[Notę—I njector seais may deteriorate after multlple in- 
jections of the Standard solution and Sample solution . 
Inspect the seals before making a series of injections,] 
injection volume: 1 pL 
Analysis 

Sampfes: Standard sofution, Sample solution , and a 
0,05% (w/v) solution of n-propyl alcohol and water 
Acceptance criteria: After correctiom for any Impurities 
in the n-propyl alcohol solution and water, the tolal 
area of peaks from impurities in the Sample solution 
does not exceed the area of the n-propyl alcohol solu¬ 
tion peak. 

• Antigenic Impurities (where it is labeled as intended for 

use in the preparation of injectables) 

Sample solution: Prepare a stenie solution containing 
100 mg/mL of Dextran 40 In sodium chloride injection. 
Analysis: At intervals of about 48 h, rnject three 0.5-mL 
doses into the peritoneal cavities of each of six guinea 
pigs. At 14 days after the first intraperitoneal injection, 
mject 0,20 mL intravenously into each of three of the 
guinea pigs, and at 21 days treat the other three 
guinea pigs similarly. Observe the animals for 30 min 
after each intravenous injection and again 24 h iater. 
Acceptance criteria: The animals exhibit no evidence 
of anaphylactoid reactions, such as coughing, brislling 
of hair, or respiratory UisUess. 

SPECłFIC TEST5 

• Optical Rotation, Spedfic Rotation (781S) 

Sample solution: 20 mg/mL of Dextran 40, heated, if 
necessary, on a water bath to dissoive 
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Acceptance criteria: +195° to +203° 

• PH (791) 

Sample solution: A solution (T in 10) 

Acceptance criteria: 4.5-7.0 

• Lass ON Dryinc (731) 

Analysis: Dry at 105° for 5 h. 

Acceptance criteria: NMT 7*0% 

* Bacterial Endotoxins Test (85) (where it is Jabeled as 
intended for use in the preparatinn of injprtables): 

When tested in sodium chloride injection (1 in 10), it 
contains NMT 1.0 USP Endotoxin Unit/mL 

* Color of Solution 

Sample solution: A solution in water (1 in 10) 

Biank solution: Water 

Analysis: Absorbance at 375 nm in a 4-cm celi 
Acceptance criteria: NMT 0,20 

* Safety: Inject intravenously 1*0 mL of a sterile solution (1 

in 10) of 10% Dextran 40 in salinę TS into eath of five 
mice weighing 18-20g, The injection period is 10-15 s. 
If there are no deaths wlthin 72 h, it meets the require- 
ments of the test* If one or morę animals die, contrnue 
the test using 10 mice weighing 20±0.5 g. If all animals 
survive for 72 h, the requirements of the test are met. 

• Molecular Weight Destribution and Weight and HUM- 

BER AVERAGE MOLECULAR WE1GHTS 

Mobile phase: 7.1 g/L of anhydrous sodium sulfate in 
water, łiitered and degassed 

Calibration Solutions: Separateły prepare 20 mg/mL in 
Mobile phase , USP Dextran 4 Calibration RS, USP Dex* 
tran 10 Calibration RS, USP Dextran 40 Calibration RS, 
USP Dextran 70 Calibration RS, and USP Dextran 250 
Calibration RS 

Marker solution: 3 mg/mL each of dextrose and USP 
Dextran Vq Marker RS in Mobile phase 
System suitabiilty solution: 20 mg/mL of USP Dextran 
40 System Suitabiilty RS fn Mobile phase 
Sample solution: 20 mg/mL of Dextran 40 in Mobile 
phase 

Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: Refractive index 

Column: Three 7.5-mm x 30-cm columns; packing 

L38 

Column temperaturę: Comtant temperaturę 
Injection vofume: 50 pL 
System suitabiilty 

Samples: Calibration solutions f Marker solution, and 

System suitability solution 

Suitabiilty reauirements 

Eiution profile: Profile shows two peaks: the first due 
to the V 0 marker, the second due to dextrose, Marker 
solution. 

Tailing factor: NMT 1*3, for the dextrose peak, 
Marker solution 

Relative standard deviation of the ratlo V 0 :Vf. De* 
ter minę the void volume, Vo, of the system as the 
inflection point of the ascending part of the first 
peak* Determtne the total volume, W, of the system 
as the maximum of the second peak* The relative 
standard deviation of the ratio V q :Vt is NMT 1%, 
Marker solution * 

Weight overage molecular weight: Chromatciyrapl i 
eacn of the Calibration Solutions separateły* Divide 
each profile into at least 60 vertical sections of egual 
volume increments* (The actual number of sections is 
represented by the variable a In the eguations 
below*) Record y„ the height above the baseline, cor* 
responding to each value of v if the volume eluted at 
that section. For each value of v if calculate the distri- 
bution coefficient, Kit 


Find appropriate va!ues of bu b? f b it b 4f and b if using a 
suitaole method 1 that, when substituted in the 
equation: 

M = bs + e (b * * b,K ‘ ++ b$K ^ J 

and the resulting values of H substituted, atong with 
their corresponding values uf yi, in the equatlon: 

I-i i 1 


give vatues of weight average molecular weight, M Wi 
within 5% of the labeled values for each of the Cali- 
bration Solutions and 180 ± 2 for dextrose* Using the 
System suitabiilty solution, calculate M v of the total 
molecular weight distribution using the same 
method, but inserting the now known value$ of bu 
b 2r b it bu and It is between 39,000 and 46,000* 
Weight avęrage molecular weight, high-fraction: 
Calculate M w of the high-fraction dextran eluted 
through section n: 

5>Au/5> f 

f=i / /=i 


in which n is defined by the relations: 


Iy,S0.1 ±y, 


/ = 1 
n + 1 


and 


v /=i j 


>0 .f±y, ' 

/ = 1 


v /=1 y 


It is between 111,000 and 135,000, System suitability 
solution , 

Weight average molecular weight, low-fractlon: 
Cafculate of the low-fraction dextran eluted In 
and after section m: 


tfy,M,;/2y,- 

i = m I i~m 


in which m is defined by: 



X y/>°-ifŻy/ 


/ = m -1 


/ = 1 


J 


It is between 6000 and 9000, System suitabiilty 
solution. 

The Gauss-Newton method, modlfled by Hartley [see D. Hartley 
Technometricu 3 (1961)], and the G. NJIsson and K. Nilsson method [see G. 
Nfhson and K. NiLsson ). Chromał., 101 F 137 (1974)] are sultable methods* A 
ajrve-fitting program capable of nonlinear regression may be used. 


Result = (v, - V 0 )/(V T - V e ) 
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Analysis 

Sample: Sample solution 

Calculate the weight average molecular weight, for 
the total molecular weight distribution, the high-frae- 
tion dextran, and the low-fraction dextran. With the 
values of b h b 2t bj, bj, and bj, obtained with the Cali- 
bration Solutions in Spfem suitability Ł ca \cu la te the 
number average molecular weight, M ni of the total 
molecular weight distribution of the Sample solution by 
substituting the corresponding values of M, along witli 
their corresponding values of yi, In the eguation: 

t(yM) 

/ = 1 


M„=£y,. 


1=1 


Acceptanęe criterla: The weight average molecular 
weight, M Wt of the total molecular weight distribution 
is 35,OOCM5,OOG. The weight average molecular 
weight, M w/ of the high-fraction dextran and of the 
low-fraction dextran are NMT 120,000 and NIT 5,000, 
respectively. The number average molecular weight, 
M„ t is 16,000-30,000. Where Dextran 40 is labeled as 
intendęd for use in the preparation of injectables, the 
ratro A4 łV : ~M n is in the 1.4-1.9 rangę. 



ADDITIONAL REQU1REMENT5 

* Packaging and Storage: Preserve in welLdosed contatn* 
ers. Sforę at 25°; excursions are permitted between 15° 
and 30°, 

* Labeijmg: Where it is intended for use In preparing in- 
jectable dosage forms, the label States that it is sterile or 
must be subjected to further processing during the prep- 
aration of injectable dosage forms, 

* USP Referenci Standards (11) 

USP Dextran 40 RS 
USP Dextran 4 Calibration RS 
USP Dextran 10 Calibration RS 
USP Dextran 40 Calibration RS 
USP Dextran 70 Calibration RS 
USP Dextran 250 Calibration RS 
USP Dextran 40 System Suritabidty RS 
USP Dextran V 0 Marker RS 
USP Endotoxin RS 


Pextran 40 In Dexti~ose Injection 


DEFIN1T10N 

Dextran 40 in Dextrose Injection is a sterile solution of Dex- 
tran 40 and Dextrose In Water for Injection. It contains in 
each 1 00 ml_ NLT 9.0 g and NMT 11.0 g of Dextran 40 
and NLT 4,5 g and NMT 5,5 g of dextrose monohydrate 
(C 6 H ł2 O e * H ? G). It contains no bacteriostatic agents. 


C ^ concentration of dextran 40 In the Sample 
solution Cg/mL) 

Acceptance cnteria: 18-23 mL/g 

ASSAY 
« Dextrose 

Mobile phase; 0.01 N sulfuric acid, filtered and 
degassed 

System suitahility solution: 5 mg/mL each of dextrose 
and xylitol in water 

Standard solution: USP Pextro$e RS, diluted to 5 mg/ 
ml of dextrose monohydrate in water 
Sampie solution: Transfer an accurately measured vol- 
ume of Injection, equivalent to about 250 mg of dex- 
trose monohydrate, to a 50-mL volumetnc fiask, dilute 
with water to volume, and mix. 

Chromatographic system 
(See Chromatogropny (621), System Suitahility.) 

Modę: LC 

Detector: Refractlve index 
Column; 7.8-mm x 30-cm; packing LI 7 
Temperatures: Column and, if necessary, detector are 
maintained at a constant temperaturę of about 40°. 
Flow ratę: 0,6 ml/min 
Injection volume: 50 pi 
System suitahility 

Samples: System suitahility solution and Standard 
solution 

Suitahility requirements 

Resolution: NLT 2.5 between the dextrose and xylitol 
peaks, System suitahility solution 
Re!ative standard deviation: NMT 1,5% for dex- 
trose, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calrulate the concentration of dextrose monohydrate 
(CfiHiaO* * H 2 0), in g/100 mL, in the volume of Injec- 
tion taken: 

Result - (ru/r$) x t x D x (iVWRj) 

ry * peak area from the Sample solution 
= peak area from the Standard solution 
C - concentration of USP Dexfrose RS in the 
Standard solution (g/100 mL) 

D - dilution factor for the Sample solution 

Mri - molecular weight of dextrose monohydrate, 

198.17 

Mri = molecular weight of dextrose, 180.16 
Acceptance criteria: 4,5-5.5 g/l 00 mL of dextrose 
monohydrate (C^HijOe * LbO) 

* DEXTRAN 40 

Sample solution: To 25 ml of injection add 1 drop of 
5 N ammonium hydroxide. 

Analysis: Determine the optical rotation (see Optical Ro - 
tation (781)). 

Calculate the concentration, in g/100 mL, of dextran 40 
in the vo3ume of Injection taken: 


IDENTIFICATION 
* A. 

Diluent: Dextrose (4.5 in 100) 

Sample solution: Injection, diluted with Diluent to 
10 mg/mL of dextran 40 

Analysis: Using a capillary Lube vl 5 cometer having 
dlmensions such that the flow time of water is NLT 100 
5 , measure the flow times of the Diluent and of the 
Sample solution at 20°, 

Calculate the intnnsic yiscosity: 

Result = (I n[R 0 x 

R d - ratio of the density of the Sample solution to 
that of the Diluent 

t - flow time of the Sample solution 

to - flow time of the Diluent 


Result = (1 /Avj) x {[(F x a)/i] - [Av? xQx (H*/Rr)]} 

Av\ - average value for the specific rotation of 
dextran 40, 197.5 

F = conversion factor tor 100 ml, 100 
a ~ observed optical rotation (°) 

/ = length of the polarimeter tubę (dm) 

Av 2 = average value for the specifrc rotation of 
dextrose, 52.75 

Q = concentration of dextrose monohydrate as 
determined in the Assay for Dextrose (g/ 

100 mL) 

M r i - molecular weight of dextrose, 180.16 
Hr = molecular weight of dextrose monohydrate, 
198.17 
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Acceptance criteria: 9,0-11,0 g/100 mL 

mpumiiES 


Delete the following: 

Heavy Metals, Method II (231): 5 jig/mL® fortran -|arvzci s? 

o limit of s-C m ]ydroxyivi£thylfurrjral and Related 

5UB5TANCE5 

Sample solution: Dilute Injection with water to 2.0 mg/ 
mL of dextrose monohydrate (C ó Hi 2 0 6 ■ H Z G), 
Instrumental conditions 
Analytical wayelength: 284 nm 
Celi: 1 cm 
Blank: Water 
Analysis 

Sarrtples: Somple solution and Blank 
Acceptance criteria: Absorbante NMT 0.25 

SPECIFIC TESTS 

* PM (791): 3.0-7.0 

® Bacterial Endqtoxins Test (85): NMT 1,0 USP Endo- 

toxin Unit/mL 

■ Sterility Tests (71): Meets the requirements when 
tested as directed for Test for Sterility of the Produet to Be 
Examined f Membranę Filtration 

□ Color OF SOLUTION: Absorbance, determined at 375 nm 
against a water blank, is NMT O.Oó, 

® Other Requirements: It meets the requirements in Injec- 
tbns {!) and Particulate Matter in fnjections (788 ), 

ADDITIONAL REQUIREMENT5 

o Packacing and Storage: Presen/e in single-dose giass or 
plastic containers, 

* Labeling: The label states the totai osmolar concentra- 

tion in mOsmol/L Where the contents are less than 
100 mL, the label aiternatively may State the total osmo- 
lar concentration in mOsmof/mL. 

» USP Referenge Standards (11) 

USP Dextrose RS 
USP Endotoxin RS 


Dextran 40 in Sodium Chloride 
flujjectiou 

DEFINITION 

Dextran 40 En Sodium Chiorfde Injection is a steriJe soiution 
of Dextran 40 and Sodium Chloride In Water for Injection, 
it contains in each 100 ml NLT 9*0 g and NMT 11,0 g of 
Dextran 40; and NLT 0,81 g and NMT 0.99 g of sodium 
chEorlde. it contains no bacteriostatic agents. 

IDENTIFICATION 
* A. 

Diluent: Sodium chloride solution (0.9 in 100) 

Sam ple solution: Injection, diluted with Diluent to 
1 0 mg/mL of Dextran 40 

Analysis: Using a capillary tubę viscometer with a flow 
time for water of NLT 100 s, measure the ftow times of 
the Diluent and of the Sample solution at 20°, 

Calculate the intrinsic yiscosity: 

Resuit - {ln[(/? D ) x (t/t 0 )J}/C 

R d - ratio of the denslty of the Sample solution to 
that of the Diluent 
t - Sample solution flow time 

to - Diluent flow time 

C = concentration of Dextran 40 in the Somple 
solution (g/ml) 


Acceptance criteria: 18-23 ml/g 

ASSAY 

* Sodium Chloride 

Sample solution: Pipet a volume of Injection, equiva- 
lent to 90 mg of chloride, into a porcelatn casserole, 
and add 100 ml of water and 1 mL of dichlorofluores- 
cein TS* 

Analysis: Titrate with 0.1 N silyer nitrate VS until the 
sl!ver chloride flocculates and the mlxture acquires a 
faint pink color. Each ml of 0*1 N siiver nitrate VS is 
equivalent to 5.844 mg of sodium chloride* 

Acceptance criteria: 0.81-0*99 g of sodium chloride 
per 100 mL 

* DEXTRAN 40 

Sample solution: To 25 mL of Injection add 1 drop of 
5 N ammonium hydroxide. 

Analysis: Determine the optical rotation (see Optical Ro¬ 
tation (781)). 

Calculate the concentration, in g per 100 mL, of Dextran 
40 in the portion of Injection taken: 

Resuit = (a/l) x (1/4,) x 100 

a - observed optical rotation ( D ) 

/ = length of the polarimeter tubę (dm) 

A, - ayerage value for the specific rotation of 
Dextran 40, 197.5 

Acceptance criteria: 9,0-11,0 g of Dextran 40 per 
100 mL 

IMPURITIE5 


Delete the following; 

*# Heavy Metals, Method II (231): 5 pg/mL# [Otricial HaruZOlfl) 

SPECIFIC TESTS 

* PH (791): 3*5-7,0 

* Bacterial Endotoxins Test (85): It contains NMT 1.0 
USP Endotoxin Unit/mL. 

* Sterility Tests (71): It meets the reguirements when 

tested as directed for Test for Sterility of the Produet to Be 
Examined f Membranę Filtration. 

« Color of Solution: Its absorbance, determined at 375 
nm against a water blank, is NMT 0,05. 

■ Other REQUIREMENT5: It meets the requirements in Injec- 
tions (1) and Particulate Matter in Injections (788)* 

ADDITIONAL REQUIREMENTS 
Packacing and Storage: Preserve in single-dose giass or 
plastic containers. 

® Labeling: The labef States the total osmolar concentra¬ 
tion in mOsmol/L, Where the contents are less than 
100 mL, the label altemativeiy may State the total osmo¬ 
lar concentration in mOsmol/mL. 

« USP reference Standards (11) 

USP Endotoxin RS 


Dextran 70 


Dextrans. 

DEFINITION 

Dextran 70 Is derjyed by controlled hydrolysls and fractiona- 
tion of polysaccharides elaborated by the fermentatiye ac- 
tion of eertain appropriate strains of Leuconostoc mesenter- 
oides (NRRL, B-512F; NCTC, 1081 7) on a sucrose 
substrate. It is a glucose poły mer in which the finkages 
between glucose units are almost entirely of the ot-lió 
type, Its wetght average rnolecuiar weight is in the 
63,000-77,000 rangę. 
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BDENTBFBCATDON 
• A. Bnfrared ABSGRPTIGM (797K) 
o B. 

Sample Solutions: Prepare four Solutions of Dextran 70 
in water in such a manner that the concentrations are 
accurately known and approximateEy evenly distributed 
In the rangę of 2%~0.5%. 

Analysis: Using a ca pil fary tubę vlscometer having 
dlmensfons such that the flow time of water ts NLT 100 
s, measure the flow times of water and of the Sample 
solution at 2G g . 

Calculate the viscostty numbers of each of the Sample 
Solutions : 

Result - {In[(fc>) x (f/f 0 )])/C 

Rd = ratio of the density of the individual Sample 
solution to that of water 
t = Sample solution flow time 

to = water flow time 

C - concentration of Dextran 70 in the Sample 
solution (g/mL) 

Plot the viscosity numbers of each of the Sample 
Solutions against their respective coneentrations, dra w 
the straight linę of best fil through the polnts, and 
extrapolate to zero concentration. 

Acceptance criteria: The value of the intercept is 
24-29 mL/g. 

IMPURITIES 


Detete the fołfowing: 

°* Heaw Metals, Method II (231): 5 |ig/g» (orffciaii-jan^oiB) 

• CHLORIDE AND Sulfate, Sulfate (221): A 1.5-g portlon of 

Dextran 70 shows NMT 0.03%, which corresponds to 
0.45 ml of 0.020 N sulfuric acid, 

• Limit of Nitrogenous Impurities (where it is labeled as 

intended for use In the preparation of injectables) 

Sulfate solution: To 1000 ml of sulfuric acid add 5 g of 
anhydrous cupric sulfate and 500 g of potassium sul¬ 
fate. Dissolve by heating, and storę at 60°. [NOTĘ—If 
storage at 60° is not possible, prepare a smalfer quan- 
tity of Sulfate solution on the day of use, adjusting the 
proportions accordEngly.] 

Indicator: Difute a mlxture of 20 mL of a 0.1% solution 
of bromocresol green in afcohol and 4 mL of methyf 
red TS wEth water to 100 mL* 

Sample solution: Transfer 0.2 g of Dextran 70, accu- 
rately weighed, to a micro-Kjeldahl fiask, Add 4 mL of 
Sulfate solution. 

Analysis 

5 ample: Sample solution 
Heat until the solution exhiblts a elear green color 
and the sides of the fiask are free from carbonaceous 
materiał Cool, and transfer the solution to a steam 
distiflation unit. Rinse the Kjeldahl fiask three times 
with 5 mL of water, add Ing the washings to the solu¬ 
tion. Add 15 mL of 45% sodium hydroxide solution, 
immediately close the distillatlon apparatus, and com- 
mence steam distiflation without defay, Receive the 
dislillate in 1 mL of indicator In a 100-mL fiask, keep- 
ing the end of the condensing tubę below the liguid 
surface for 5 min and above the figuid surface for 1 
min. Upon completlng the distiflation, remove the re- 
celving fiask, and rinse the end of the condensing 
tubę with a smalf guantity of water, adding the rinse 
to the distiflate. Titrate the distillate with 0.010 N hy- 
drochloric acid until the color changes from blue to 
reddish viofet Perform a blank determination, and 
make any necessary correction. 

Acceptance criteria: The corrected volume of 0,010 N 
hydrochlorrc acid titrated does not exceed 0.14 ml 
(0,01%, as N). 


* Limit of Alcohol and Related Impurities 

Standard solution: To 25.0 mL of the Sample solution 
add 0.5 mL of a 2,5% (w/v) solution of n-pro pyl 
alcohol. 

Sample solution: Dissolve without heating 5.0 g of 
Dextran 70 in lOOmL of water, and distill the solution, 
collectlng the first 45 mL of the distrllate. Dilute the dis¬ 
tiflate with water to 50.0 mL, and mix, 
Chromatographic system 
Modę: GC 

Detector: Flame ionization 
Column: 2-mm x 1*8-m; packed with S3 
Temperatures 
Column: 160° 

Injection port: 240° 

Detector: 210° 

Carrier gas: Nitrooen 
Flow ratę: 25 mL/min 

[Notę—I njector seals may deterlorate after muftiple in- 
jections of the Standard solution and Sample solution. 
Inspect the seals before making a series of injections.] 

Injection volume: 1 jaL 
Anafysis 

Sam pies: Standard solution , Somple solution , and a 
0.05% (w/v) solution of n-propyl alcohol and water 
Acceptance criteria: After corrections for any impurities 
in the n-propyl alcohol solution and water, the total 
area of peaks from impurities in the Sample solution 
does not exceed the area of the n-propyl alcohol solu¬ 
tion peak. 

* Antigenk Impurities (where it is labeled as intended for 

use in the preparation of injectables) 

Sample solution: Prepare a steriJe sofution containing 
60 mg/mL of Dextran 70 En sodium chloride injection. 
Analysis: At inten/als of about 48 h, inject three 0.5-mL 
doses into the peritoneal cavities of each of six yuinea 
pigs, At 14 days after the first EntraperEtoneal injection, 
mject 0,20 mL intravenously into each of three of the 
guinea pigs, and at 21 days treat the other three 
guinea pigs similarly, Observe the anfmals for 30 min 
after each intravenous injection and aga En 24 h la ter. 
Acceptance criteria: The anEmafs exhibit no evidence 
of anaphyfactoid reactfons, such as coughing, bristling 
of halr, or respiratory distress, 

SPECIFIC TESTS 

» Optical ROTATION, Specific Rotation (781S) 

Sample solution: 20 mg/mL of Dextran 70, heated, if 
necessary, on a water bath to dEssoEve 
Acceptance criteria: +195° to +203° 

« PH (791) 

Sample solution: A solution (6 in 1 00) 

Acceptance criteria: 4.5-7.0 
e Loss ON Drying (731) 

Analysis: Dry at 105° for 5 h. 

Acceptance criteria: NMT 7.0% 

* Bacterial Endotoxins Test (85) (where it is labeled as 

intended for use in the preparation of injectables): 

When tested in sodium chloride injection (0.6 in 10), it 
contains NMT 0.5 USP Endotoxin Unit/mL. 

« Color of Solution 

Sample solution: A solution in water {6 In 100) 

Blank solution: Water 

Analysis: Absorbance at 375 nm in a 4-cm celi 
Acceptance criteria: NMT 0.15 
< Safety: Inject intravenousiy 1 .0 mL of a sterile solution of 
6 % Dextran 70 in salinę TS into each of five mice weigh- 
Ing 18-20 g. The injection period is 10-15 s. if there are 
no deaths with i n 72 h, it meets the reguirements of the 
test if one or morę animals dle, continue the test usEng 
10 mice weighing 20 ±0,5 g. If all anlmals survive for 72 
h, the reguirements of the test are met 
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* Moiecular Weight Distribution and Weight and Num- 

BER AVERAGE MOLEOJLAR WEIGHTS 

Mobile phase: 7.1 g/L of anhydrous sodium sulfate in 
water, filtered and degassed 

Caiibration Solutions: Separately prepare 20 mg/mL in 
Mobile phase , USP Dextran 4 Caiibration RS, USP Dex- 
tran 10 Caiibration RS, USP Dextran 40 Caiibration RS, 
USP Dextran 70 Caiibration RS, and USP Dextran 250 
Caiibration RS 

Marker solution: 3 mg/mL each of dextrose and USP 
Dextran Vo Marker RS in Mobile phase 
System suitability solution: 20 mg/mL of USP Dextran 
70 System Suitability RS in Mobile phase 
Sample solution: 20 mg/mL of Dextran 70 in Mobile 
phase 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: Refractive index 

Column; Three 7.5-mm x 30-cm columns; packing 
L38 

Cofumn temperaturę: Constant temperaturę 
Injection volume: 50 pL 
System suitability 

5 a m p i es: Co ii brat i on sol utio ns, M arker solution, and 
System suitability solution 

Suitability regurrements 

Elution profile: Profile shows two peaks: the ftrst due 
to the V 0 marker, the second due to dextrose, Marker 
solution 

Tai ling factor: NMT 1.3 for the dextrose peak. 
Marker solution 

Reiative standard deviation of the ratio V 0 :V r : De- 
termine the void volume, Vq, of the system as the 
[nfiection point of the ascending part of the first 
peak. Determine the total vo!ume, V h of the system 
as the maximum of the second peak. The relative 
standard deviation of the ratio Vp:Vj is NMT 1%, 
Marker solution 

Weight average moiecular weight: Chromatograph 
each of the Caiibration Solutions separately, Divide 
each profile into at least 60 vertical sections of equal 
volume inerements. (The actuaJ number of sections is 
represented by the vanable a in the eguations 
befow.) Record y, the height above the baseline, cor¬ 
responding to each value of vi, the volume eluted at 
that section. For each value of V( t calculate the distri- 
bution coefficient, K\ 

Resuit = (w- Vo)f(V T - V 0 ) 

Find appropriate values of b bj, b 3 , b 4/ and b$ using 
a suitable method 1 that, when substituted in the 
eguation; 

M =bs + e (b4+blK>+b * K > +baK > } 

and the resulting vafues of H substituted, afong with 
their corresponding va!ues of y, in the eguation; 

Mw = X(V/ w /)/Śy ( 

f=l / 

give values of weight average moiecular weight, M Wł 
within 5% of the labeied values for each of the Cali- 
bration Solutions and 180 ±2 for dextrose. Using the 
System suitability solution, calcu Ja te M w of the totaJ 

1 The Gauss-Newton method, modifjed by Hartley [see Hartley 
Technometrla, 3 (1961)], and the G. NiJsson and K. Nilsson method [see C. 
Ntisson and K. Nflsson J. Chramat, 101, 137 (1974)] are suitable methods. A 
curve-fltting program capable of nonlinear regression may be used, 


moiecular weight distribution using the same 
method, but inserting the now known values of b h 
bi, hi, b 4f and b 5 . It is between 65,000 and 74,000, 
Weight average moiecular weight, high-fraction: 
Calculate M w of the high-fraction dextran eluted 
through sectton n: 


X<W''.V5>« 


/ = 1 


f=1 


in which n is defined by the relations: 
n ( a \ 

£y,£0.1 £y,. and 

,=i V i= i J 

n + 1 /a 

Sy, >o.i Xy, 

/=1 ^/-1 


It is between 180,000 and 240,000, System suitability 
solution . 

Weight average moiecular weight, low-fraction: 
Calculate M w of the low-fraction dextran eluted m 
and after section m: 

XfyMj/Xy, 

/= m / i=m 


in which m is defined by; 

a / a \ 


Xy,s 0.1 Xy, 

i=m W -1 

X y,>0.ifxy, 


, and 


V' =1 J 

a ^ 


i = 




it is between 7,000 and 11,000, System suitability 
solution. 

Analysis 

Sample: Sample solution _ 

Calculate the weight average moiecular weight, M Wi for 
the totai moiecular weight distribution, the hkjh-frac- 
tion dextran, and the low-fraction dextran, With the 
values of bu b 2 , 63 , b 4f and b$ obtained with the Cali* 
bration Solutions in S^sten? suitabllity^c alculate the 
number average moiecular weight, M n/ of the total 
moiecular weight distribution of the Sample solution by 
substituting the corresponding values of M, along with 
their corresponding values of y ft in the eguation: 


M n =Xy,./X(y/Mi 


/=1 


/ = 1 


Acceptance criteria: The weight average moiecular 
weight, M Wf of the total moiecular weight distribution is 
63,000-77,000. The weight average moiecular weights, 
Hv, of the high-fraction dextran and of the low-fraction 
dextran are NMT 195,000 and NLT 13,000, respec- 
tively. The number average moiecular weight, M n/ is 
34,000-48,000. Where Dextran 70 is labeied as in- 
tended for use tn the preparation of injectables, the ra¬ 
tio M w : M n is in the 1.4-1.9 rangę. 


USP Monographs 













3700 Dextran / Officiaf Monographs 


USP 40 


ADDITłONAL REQUIRER/1ENT5 

• Packaging and Storage: Presen/e in welJ-closed contarn- 
ers. Storę at 25°; excursions are permitted between 15° 
and 30°. 

■ Labeling: Where it is intended for use in preparing in- 
jectabie dosage forms, the labeJ States that it is stenie or 
must be subjected to further processing during the prep- 
aration of injectable dosage forms, 

* USP Reference Standards (11) 

USP Dextran 70 RS 
USP Dextran 4 Calibration RS 
USP Dextran 10 Calibration RS 
USP Dextran 40 Calibration RS 
USP Dextran 70 Calibration RS 
USP Dextran 250 Calibration RS 
USP Dextran 70 System Suitability RS 
USP Dextran V 0 Marker RS 
USP Endotoxin RS 


Dextran 70 in Dextrose Injection 

DEFINITION 

Dextran 70 in Dextrose Injection is a sterile solution of Dex- 
tran 70 and Dextrose in Water for Injection. It contains in 
each 100 mL NIT 9,0 g and NMT 11.0 g of Dextran 70 
and NIT 4,5 g and NMT 5.5 g of dextrose monohydrate 
(CgHi^Oó ■ HzO). It contains no bacteriostatic agents. 

IDENTIFICATION 
« A. 

Diluent: Dextrose (4.5 in 100) 

Sample solution: Injection, dituted with Diluent to 
10 mg/mt of dextran 70 

Analysis: Using a ca pi Ha ry tubę viscometer having 
dimensions such that the flow time of water is NLT 1 00 
s, measure the flow times of the Diluent and of the 
Sample solution at 20°. 

Calculate the intrinsic viscosity: 

Result = {in [R D x (t/to)]}/C 

Ro - ratio of the density of the Sample solution to 
that of the Diluent 

t = flow time of the Sample solution 

to - flow time of the Diluent 

C - concentration of dextran 70 in the Sample 
solution (g/mL) 

Acceptance criteria: 24-29 mL/g 

ASSAY 
^ Dextrose 

Mobile phase: 0.01 N sulfuric add, filtered and 
degassed 

System suitability solution: 5 mg/ml_ each of dextrose 
and xyłftol En water 

Standard solution: USP Dextrose RS, diiuted to 5 mg/ 
ml of dextrose monohydrate in water 
Sampfe solution: 10 mL of Injection in 25 mL of water 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: Refractive index 
Coiumn: 7.8-mm x 30-cm; packing LI 7 
Jemperatures: Coiumn and, if necessary, detector are 
maintained at a constant temperaturę of about 40°. 
Flow ratę: 0,6 mL/min 
Injection volume: 50 pi 
System suitability 

Samples: System suitability solution and Standard 
solution 


Suitability requirements 

Resolution: NLT 2.5 between the dextrose and xylito3 
peaks, System suitability solution 
Relative standard deviation: NMT 1.5% for dex- 
trose, Standard solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the concentration of dextrose monohydrate 
(C*Ht?Oć. ■ H 2 O), in g/100 mL, in the volume of Injec- 
tion taken: 

Result - (rt//ri) x C x D x (R?/JVta) 

ry — peak area from the Sample solution 

r$ - peak area from the Standard solution 

C - concentration of USP Dextro$e RS in the 

Standard solution (g/100 mL) 

D - dilution factor for the Sample solution 

M r t = molecular weight of dextrose monohydrate, 

198.17 

Ma - molecufar weight of dextrose, 180,16 
Acceptance criteria: 4.5-5,5 g/100 mL of dextrose 
monohydrate (C & H; 2 0 6 - HzO) 

* DEXTRAN 70 

Sample solution: To 25 mL of injection add 1 drop of 
5 N ammonium hydroxide, 

Analysis: Defermine the optical rotation (see Optical Ro- 
tation (781)). 

Calculate the concentration, in g/100 ml, of dextran 70 
in the volume of Injection taken: 

Result = (1 /Avj) x {[(F x o)//j - [Av 2 x Q x (A4?/W/)]} 

Avi = average yalue for the specific rotation of 

dextran 70, 197.5 

F - conversion factor for 100 mL, 100 
o - observed optical rotation (°) 

/ = length of tne połarimeter tubę (dm) 

Avz - average value for the specific rotation of 
dextrose, 52.75 

Cd = concentration of dextrose monohydrate as 
determined in the Assay for Dextrose (a/ 

100 mL) 

H? “ molecular weight of dextrose, 180.1 6 
M r i = mofecufar weight of dextrose monohydrate, 

198,1 7 

Acceptance criteria: 5,4-6.6 g/100 mL 

IMPURBTIES 


Delete the following: 

** Heaw Metals, Method U (231): 5 ug/mL, (ohku m^oisj 

• Limit of 5-Hydroxymethylfurfural and Related 

Substances 

Sampie solution: Difute Injection with water to 2.0 mg/ 
mL of dextrose monohydrate (QH ]2 06 ■ H 2 0). 
Instrumental conditions 
Analytical wavelength: 284 nm 
Celi: 1 cm 
Blank: Water 
Analysis 

Samples: Sampfe solution and Blank 
Acceptance criteria: Absorbance NMT 0.25 

SPECIFIC TESTS 

*FH{791>: 3,5-7.0 

® Bacterial Endotoxins Test (85): NMT 0.5 USP Endo- 
toxin Unit/mL 

■ Ster tu ty Tests (71): Meets the reguirements when 
tested as directed for Test for Sterility of the Product to Be 
Examined f Membranę Filtration 

* Color OF SOLUTION: Absorbance, determined at 375 nm 
against a water blank, es NMT 0.05. 
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* Other Requirements: It meets the requirements in Injec- 

tions (1) and Particulate Matter in tnjectbns (788). 

ADDITIONAL REQUIREMENTS 

a Packaging and Storage: Preserve in single-dose glass or 
plastic tontainers. 

* Labeling: The Iabel States the total osmolar concentra- 

don in mOsmoi/L Where the contents are less thań 
100 ml, the iabel alternatlvely may State the total osmo- 
far concentration in mOsmol/mL. 

O USP Reference Standards <11} 

USP Dextrose RS 
USP Endotoxin RS 


Dextran 70 m Sodfism Chloride 
BragectSora 

DEFINITIOIM 

Dextran 70 in Sodium Chloride Injection is a sterile solution 
of Dextran 70 and Sodium Chloride in Water for Injection. 
It contains, in each 100 mL, NLT 5.4 g and NMT ó.ó g of 
Dextran 70, and NLT 0,81 g and NMT 0.99 g of sodium 
chloride. It contains no bacteriostatic agents. 

IDENTIFICATION 

* A. 

Diluent: Sodium chloride solution (0.9 in 1 00) 

Sample solution: Injection, diiuted with Diluent to 
10 mg/mL of Dextran 70 

Analysis: Using a capillary tubę viscometer having 
dimenstons such that the flow time of water is NLT 100 
s, measurethe dmes ofthe Sample solution and Diiuent 
at 20°. 

Calcufate the fntrinsic viscosity: 

Resuft = {\n[(R 0 ) x (t/toWC 

R d - rafio of the density of the Sample solution to 
that of the Diluent 
t = Sample solution flow time 

t 0 = Diluent flow time 

C - concentration of Dextran 70 in the Sample 
solution (g/mL) 

Acceptance criteria: 24-29 mL/g 

ASSAY 

* Sodium Chloride 

Sample solution: Pipet a volume of injection, equiva- 
lent to 90 mg of chloride, into a porcelain casserole, 
and add 100 mL of water and 1 mL of dEchlorofluores- 
cein TS, 

Analysis: Titrate with 0.1 N silver nftrate VS until the 
silver chforide flocculates and the mixture acquires a 
faint pink color. Each mL of 0.1 N siJver nitrate VS is 
equivalent to 5,844 mg of sodium chloride. 

Acceptance criteria: 0.81-0.99 g of sodium chloride 
per 100 mL 

® Dextran 70 

Sample solution: To 25 mL of Injection add 1 drop of 
5 N ammonium hydroxide. 

Analysis: Determine the optical rotation (see Optical Ro- 
tation (781)). 

Calcuiate the concentration, in g per 100 mL, of Dex- 
tran 70 in the portion of Injection taken: 

Result = (a/l) x (1 /A v ) x 100 

a - observed optical rotatfon (°) 

I - tength of the poiarimeter tubę (dm) 

Av = average vafue for the specific rotation of 
Dextran 70, 197,5 


Acceptance criteria: 5.4-6.6 g of Dextran 70 per 
100 mL 

IMPURBTKE5 


Detete the foliowing: 

Heaw Metals, Method II <231): 5 pg/mL* * (arncia! h^toib) 

SPECIFIC TESTS 

o PH <791): 4.0-7.0 

* Bacterial Endotoxins Test (85): it contains NMT OJ 
USP Endotoxin Unlt/mL. 

® Sterility Tests (71): It meets the requirements when 
tested as directed in Test for Sterility of the Product to Be 
Examined , Membrane Filtration. 

* Color of Solutjon: Its absorbance, determined at 375 
nm against a water blank, is NMT 0.04. 

o Other Requirements: It meets the requirements in Injec- 
tions <1) and Particulate Matter in Injections <788). 

ADDITIONAL R£QUHREMENT5 

« Packaging and Storage: Preserve in single-dose glass or 
plastic containers. 

» Labeling: The Iabel States the total osmolar concentra¬ 
tion in mOsmol/L. Where the contents are less than 
100 mL, the Iabel a3ternatively may State the total osmo¬ 
lar concentration in mOsmol/ml, 

* OSP Reference Standards <11} 

USP Endotoxin RS 


PextroamphetamSne Sulfate 



(C 9 HuN) z ■ H 2 SO, 368.49 

Benzeneethanamine, a-methyl-, (S>, sulfate (2:1); 
C+J-a-Methylphenethylamme sulfate (2:1) [51-63-8], 

DEFINITION 

Dextroamphetamine Sulfate, the dextrorotatory isomer of 
amphetamine sulfate, contains NLT 98,0% and NMT 
102.0% of dextroamphetamine sulfate [(CsHuN^ ■ 

H2SO4], calcufated on the dried basis. 

IDENTIFICATION 
* A. Infrared Absorption (197M) 

© B, The retention time of the maior peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay, 

ASSAY 
o Procedurę 

Solution A: Add 5,0 mL of trifluoroacetic add to 
900 mL of water, adjust with ammonium hydroxide to 
a pH of 2,2 ± 0.1, and add 100 mL of acetonitrile. 
Solution B: Acetonitrile 
Mobile phasc: Sce Tabfe 7, 


Table 1 


Time 

Solution A 

Solution B 

(mini 

<®>) 


0 

100 

0 

15 

65 

35 

20 

0 

100 

22 

0 

100 

23 

100 

0 

30 

100 

0 
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Standard solution: 2.0 mg/mL of USP Dextroamphet- 
aminę Sulfate RS in Solution A 

System suitability solution: Transfer about 40 mt of 
the Standard solution to a 50-mL volumetrio fiask. Using 
a mieroliter syringe, add 1 \il each of USP Dextroam- 
phetamrne Related Compound A RS and USP Dextro- 
amphetamine Related Compound B RS. Dilute with 
Standard solution to volume. 

5ample solution: 2.0 mq/mL of Dextroamphetamine 
Sulfate in Solution A 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 257 nm 

Column: 4.6-mm x 15-cm; 5-um packing LI 

Column temperaturę: 40° 

Flow ratę: 1.5 mL/mln 
injection vofume: 20 pL 
System suitability 

Samples: Standard solution and System suitability 
solution 

[Notę—S ee Table 2 for the relative retention times.] 
Suitability requirements 

Resolution: NLT 3.0 between dextroamphetamine re- 
lated compound A and dextroamphetamine related 
compound B, System suitability soiution 
Taifing factor: NMT 3.0 for dextroamphetamine, Sys- 
tern suitability soiution 

Relative standard deviation: NMT 2,0%, Standard 
solution 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of dextroamphetamine sulfate 
[(GHiiNJj - H?S0 4 ] in the portion of Dextroamphet- 
arnine Sulfate taken: 

Result = (rufrs) x (Cs/Cu) x 700 

r u - peak response from the Sample solution 

n = peak response from the Standard solution 

Cs = coneentration of USP Dextroamphetamine 

Sulfate RS in the Standard solution (mg/mL) 

Cu ~ coneentration of Dextroamphetamine Sulfate 
in the Sample solution (mg/mL) 

Acceptance criteria 9S,0%-102.0% on the dried basrs 

IMPURITIES 

• RESIDUE ON IGNITJON (287): NMT 0.7% 

• 0RGAN1C IMPURITIES 

Soiution A, Solution B, Mobile phase, Standard solu- 
tron, System suitability solution, Sample solution, 
Chromatographic system, and System suitability: 
Proceed as directed in the Assoy. 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impunty in the por¬ 
tion of Dextroamphetamine Sulfate taken: 

Result - (ru/n) x (Q/Q) x (1/f) x 1 00 

r 0 - peak response of each impunty from the 
Sample solution 

n - peak response of dextroamphetamine from 
the Standard solution 

Cj - coneentration of USP Dextroamphetamine 

Sulfate RS in the Standard soiution (mg/mL) 

C u - coneentration of Dextroamphetamine Sulfate 
in the Sample soiution (mg/mL) 

F - re!ative response factor (see Table 2) 

Acceptance criteria: See Table 2. 


Table 2 


Name 

Helative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Cathinone 

0.81 

55.6 

0.25 

Dexiroamoh eta minę 

1.0 

TO 

_ 

Benzaldehyde 

T73 

105.3 

0,25 

Op xt mam php l am i np 
related compound A 

1.88 

7.5 

0.25 

Dextroa m phetamine 
related compound 8 

2 .os 

1.8 

0.25 

lndividua! unspedfied 
impurity 

— 

TO 

0.1 

Total impurities 

— 

— 

1.0 


5PECIFIG TE5T5 

* Optical Rotation, spedfic Rotation (781S) 

Sample solution: 40 mg/mL of Dextroamphetamme 
Sulfate in water 

Acceptance criteria: +20° to -t-23>5° 

* m (797) 

Sample solution: 50 mg/mL of Dextroamphetamine 
Sulfate in water 
Acceptance criteria: 5,0-6,0 

* LOSS ON DftYING (73?) 

Anaiysis: Dry at 7 05° for 2 h, 

Acceptance criteria: NMT 1.0% 

ADDfTlONAL REQUIREMENTS 

ł PACKAGING and STORAGE: Preserve in weli-dosed 
containers. 

* USP Reference Standards (11) 

USP Dextroamphetamine Related Compound A RS 
7 -Phenyl-2-propanoL 
CtH,iO 136,19 

USP Dextroamphetamine Related Compound B RS 
Phenyl acetone. 

C 9 H 10 O 134.78 

USP Dextroamphetamine Sulfate RS 


PeKtroamphetamine Sulfate Capsules 

DEFINITION 

Dextroamphetamine Sulfate Capsules contain NLT 90,0% 
and NMT 710.0% of the labeled amount of dextroam- 
phetamine sulfate [(C^HuN)^ ■ H2SO4]. 

IDENTIFICATION 
* A. 

Solution A: Benzoyl chloride and anhydrous ethyl ether 

( 1 : 2 ) 

Sample: Nommaily 50 mg of dex£roamphetamine sul¬ 
fate from Capsule contents 

Anaiysis: Mix the Sample with 7 0 mL of water for 30 
min, and filter into a smali fiask. Cool the filtrate to 15°, 
and add 3 ml of 1 N sodium hydroxide, then add 1 mL 
of Solution A, and shake for 2 min. Fiiter the predpitate, 
wash with 15 mL of cold water, and reerystallize twice 
from diluted alcohol to obtain the benzoyf derivative of 
dextroamphetamine. Dry the crystals at 7 05° for 1 h. 
Acceptance criteria: The crystals melt between 154° 
and 160°. 

■ B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard soiution , as 
obtained in the Assay, 
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ASSAY 
® PROCEDURĘ 

Solution A: Di lute glacial acetic actd (14 in 100) 

Mobile phase: Dissolve 13 g of sodium 1 -heptanesul- 
fonate in 525 mL of water, Add 25 mL of Solution A and 
450 ml of methanol. Adiust dropwise, if necessary, with 
gladal acetic add to a pH of 33 ± 03* The volume of 
methanol may be adjusted so that the retention time 
for dextroamphetamme is about 5 min. Pass through a 
membranę filter of 0,5-pm porę size. 

Diluent: 0.12 N phosphoric acid 
Standard solution: 03 mg/mL of USP Dextroamphet- 
amine Sulfate RS in Diluent 

Sample solution: Nominaliy 03 mg/nnl of dextroam- 
phetamine suffate prepared as follows, Remove, as com- 
pletely as possible, the eontents of NLT 20 Capsules. 
Transfer a portion of the contents, equlvalent to 15 mg 
of dextroamphetamine sulfate, to a 50-mL volumetric 
fiask. Add 40 ml of Diluent, sonicate for 15 min, and 
dilute with Diluent to volume. Pass through a mem¬ 
brano fliter of 0.5-pm porę size, discarding the flrst 
20 mL of the flltrate* 

Chromatographic system 
(See Chromatog ropny (621), System Suitability.) 

Modę; LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packlng LI 
Flow ratę: 2 m L/m In 
Injectlon volume: 50 pL 
System suitabifity 
Sample: Standard solution 
Suitability reguirements 

Relative standard deviation: NMT 2,0% for 3 repli- 
cate injections 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the pereentage of the labeled amount of dex- 
troamphetamine sulfate [(CgH^M)^ H 2 SOi] in the pon 
tion of Capsules taken: 

Result = (ru/rs) X (Cs/Cu) x 100 

ro ~ peak response from the Sample solution 

r$ ~ peak response from the Standard solution 

Cs - concentration of USP Dextroamphetamine 

Sulfate RS in the Standard solution (mg/mL) 

Cu - nominał concentration of dextroamphetamine 
suffate in the Sample solution (mg/mL) 
Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TESTS 
» DlSSDLUTION <711) 

Procedurę for a pooled sample 
Medium: Water; 500 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Mobile phase, Standard solution, Chromatographic 
System, and System suitability: Proceed as directed 
in the Assay: 

Sample solution: Proceed as directed in the generał 
chapter for the test specimen. 

Analysis 

Sampies: Standard solution and Sample solution 
Determine the amount of dextroamphetamine sulfate 
[(C 9 Hi 3 N ) 2 . H 2 SO 4 ] dissolved. 

Tolerances: NLT 75% (Q) of the labeled amount of 
dextroamphetamine sulfate [(CśHibN)^ * H 2 SO 4 J is 
dissolved Ł 

* UN1FORM1TY OF DOSAGE UNITS <905): Meet the 
reguirements 


ADDITfONAL REQUIREMENTS 

* Packaging and Storace: Preserve in tight containers, 
O USP REFERENCE STANDARDS (11) 

USP Dextroamphetamine Sulfate RS 


PextroamphetarciBne Sulfate Tablets 

DEFINITION 

Dextroamphetamine Suffate Tablets contain NLT 93.0% and 
NMT 107.0% of the labeled amount of dextroamphet’ 
aminę sulfate [{C 9 Hi 3 N) 2 ■ H 2 SOi], 

IDENTIFICATION 

* A. 

Sample: Nominaliy 50 mg of dextroamphetamine sul¬ 
fate from a portion of finely ground Tablets 
Analysis: Transfer the Sample to a suitable centrifuge 
lube. Add 25 mL of water, shake yigorously, and centrr- 
fuge until elear, Deeant the elear solution into a 250-ml 
separator, add 5 mL of 23 N sodium hydroxlde, and 
eictract with 60 mL of ether. Wash the ether extract 
with two 5-mL porttons of 0,25 N sodium hydroxide, 
and dtscard the washings. Filter the ether extract 
through a pfedget of cotton, previousły saturated with 
ether, into a 100-mL beaker, and evaporate on a steam 
bath In a current of alr to I mL, Dissołve the residue in 
3 ml of alcohol, and transfer to a glass-stoppered, 
125’mL conicaf fiask containing 25 mL of water. Rinse 
the beaker with 3 mL of alcohol, and transfer to the 
fiask. Cool fo 15°, add 3 mL of 1 N sodium hydroxide, 
then add 1 mL of a mixture of 1 volume of benzoyl 
chlorlde and 2 yolumes of anhydrous ethy! ether, and 
shake for 2 min. Filter the precipitate, wash with 15 ml 
of cold water, and recrystalfize twice from diluted alco¬ 
hol to obtain the benzoyl derivative of dextroamphet- 
aminę, Dry the crystals at 1 05° for 1 h, 

Acceptance criteria: The crystals melt between 154° 
and 160°. 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay, 

ASSAY 

» Procedurę 

Solution A: Glacial acetic acid in water (14 in 100) 
Mobile phase: Dissolve 1.1 g of sodium 1-heptanesul- 
fonate in 525 mL of water. Add 25 mL of Solution A and 
450 mL of methanol, Adjust dropwise, if necessary, with 
glacial acetic add to a pH of 3,3 ± 03. Pass through a 
membranę filter of 0.5-pm porę size. 

Diluent: 03 2 N phosphoric acid 
Standard solution: 03 mg/mL of USP Dextroampheh 
aminę Sulfate RS in Diluent 

Sample solution: Nominaliy 03 mg/mL of dextroam- 
phetamlne sulfate from NLT 20 Tablets prepared as fol- 
lows, Finely powder NLT 20 Tablets, and transfer a por¬ 
tion of the powder, equivalent to 15 mg of 
dextroampnetamine suffate, to a 50-mL yolumetric 
fiask. Add 40 ml of Diluent , and sonicate for 15 min. 
Dilute with Diluent to vo!ume. Pass through a mem¬ 
branę filter of 0,5-jim porę size, discarding the first 
20 mL of the filtra te. 
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Chromatographic system 
(See Chromatography (621 ) y System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3,9-mm x 30-om; packing U 
Flow ratę: 2 mL/min 
Injection volume: 50 pL 
System suitability 
Sample: Standard soiution 
Suftabrfity requlrements 
Tailing factor: NMT 3 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard sofution and Sample soiution 
Calculate the percentage of the labeled amount of dex- 
troamphetamine sulfate [(C?HuN)j- Hz 50 4 ] in the por- 
tion of Tablets taken: 

Result = (ru/rs) x (C s /G) x 1 00 

fu = peak response from the Sample sofution 

H = peak response from the Standard soiution 

Q - concentration of USP Dextroarnphetannine 

Sulfate RS In the Standard soiution (mg/mŁ) 

Cu = nominał concentration of dextroampbetamine 
sulfate in the Sample sofution (mg/mL) 
Acceptance crileria: 93.Q%-1Q7.G% 

PERFORMANCE TESTS 
* Dissolution (711) 

Procedurę for a pooled sample 
Medium: Water; 500 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Mobile phase: Dfsso[ve U g of sodium 1-heptanesul- 
fonate m 575 mL of water. Add 25 mL of drlute glacial 
acetic acid (14 in 100) and 400 mL of methanol. Ad- 
just by the dropwise addition of glacial acetic add to a 
pH of 3,3 ± OJ, if necessary. 

Standard soiution: USP Dextroamphetamine Sulfate 
RS in Medium 

Sample soiution: Pass a portion of the soiution under 
test through a suitable filter, 

Chromatographic system 
(See Chromatography (621), System Suitahility.) 

Modę: LC 

Detector: UV 210 nm 

Column: 3.9-mm x 30-cm; packing LI 

Column temperaturę: 40° 

Flow ratę: 1.5 ml/min 
Injection volume: IOOjiL 
System suitability 
Sample: Standard sofution 
Suitability requirements 
Relative standard devtation: NMT 2*0% 

Analysis 

Samples: Stondord soiution and Sample sofution 
Calculate the percentage of the labeled amount of 
dextroamphetamme sulfate [(CyHuN >2 ■ HjSCLJ 
dissolved: 

Result ^ (ru/r s ) x (Cs/Cu) x Vx Q/L) x 100 

ru - peak response from Lhe Sample sofution 

n = peak response from the Standard sofution 

Cs = concentration of USP Dextroamphetamine 

Sulfate RS in the Standard soiution (mg/mL) 

Cu - nominał concentration of dextroamphetamine 

sulfate in the Sample soiution (mg/mL) 

V “ volume of Medium , 500 ml 

L = label claim (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of 
dextroamphefarmne sulfate [(CqHuN) 2 ■ H 2 50 4 }] is 
dissolved. 


• ŁJniformjty of Dosage Units (905): Meet the 

requirements 

ADDITION AL REQUIREMENTS 

» Packaging and Storach; Preserve in well-closed contain- 
ers. Storę at controfled room temperaturę. 

* USP Reference Standards (11) 

USP Dextroamphetamine Sulfate RS 


Dextromethorphan 



CisHhNO 271.40 

Morphinan, 3-methoxy-l 7-methyK (9a,13a,14a)-; 
3-Methoxy-l 7-methył-9a,l 3a,14ot-morphinan [125-71-3]* 

DEFINITION 

Dextromethorphan contains NLT 98.0% and NMT 101.0% 
of dextromethorphan (GebhsNO), calculated on the anhy¬ 
drom basis. 

IDENTIFICATION 
* A, Hnfrared Absorption (197K) 


Delete the folfowing: 

B. Ultraviolet Absorption (197U) 

Analyttcal wavelength: 278 nm 
Sample soiution: lOOpg/mL in dilute hydrochloric add 
(1 in 120) 

Acceptance critena: Absorptivities, calculated on the 
anhydrous basis, do not diner by morę than 3,0%,* m 


Add the following: 

B. 

Buffei: 1.54 g of ammonium acetate in 1 L of water, 
adjusted with phosphoric acid to a pH of 4.1 
Mobile phase: Methanol and Buffer (90:10) 

Diluent: Methanol and water (90:10) 

System suitability soiution: 10 pg/mL of 
fe^omethorphan from USP Levomethorphan Soiution RS 
and 10 mg/mL of USP Dextromethorphan RS in Diluent 
Standard soiution: lOpg/mL of USP Dextromelhor- 
phan RS in Diluent 

Sample soiution: 10.0 mg/mL of Dextromethorphan in 
Diluent 

Chromatographic system 
(See Chromatography (621), System Suitability <) 

Modę: LC 
Detector: 225 nm 

Column: 4.6-mm x 25-cm; 5-u m packing L88 
Flow ratę: 1 mL/min 
Injection volume: A jiL 
System suitability 

Samples: System suitability soiution and Standard 
soiution __ 

[NOTĘ—The relative retention times for dextromethor- 
phan and levomethorphan are 1.0 and 1.28, 
respectively.] 

Suitability requirements 

Resolution: NLT 2.0 between dextromethorphan and 
levomethorplian, System suitability soiution 
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Relative standard deviation: NMT 5.0% for dextn> 
methorphan, Standard soiution 
Analysis 

Samples; Standard soiution and Somple soiution 
Calcu la te the pereentage of levomethorphan in the por- 
tion of Dextromethorphan ta kem 

Result = (rjrs) x (Cs/Cu) x 100 

fu = peak response uf levofnethurphan frorn the 
Somple soiution 

n = peak response of dextromethorphan from the 
Standard soiution 

Q - concentration of USP Dextromethorphan RS in 
the Standard soiution (mg/ml) 

Cu = concentration of Dextromethorphan in the 
Somple soit/f/on (mg/ml) 

Acceptance cnteria: NMT 0,10%® (rb Hancom 

ASSAY 
o Procedurę 

Sample soiution: Dissoive 700 mg of Dextromethor- 
phan in 60 ml of glacial acetic add, warming sljghtfy, if 
necessary, to dissolve. 

Titrimetric system 
Modę: Direct tkration 
Titrant; 0,1 N perchforic add VS 
Endpoint detection: Visual 

Analysis: Add 2 drops of crystal violet TS to the Som- 
pfe soiution and trtrate with Titrant to a blue-green 
endpoint, Perform a blank determinatfon and make 
any necessary correction. Each mL of 0.1 N perchlonc 
add is equiva]ent to 27.14 mg of dextrometnorphan 
(CieH^NO). 

Acceptance criteria: 98.0%-l 01.0% on the anhydrous 
basis 

IMPURITiES 

O Residue on Ignition (281): NMT 0.1% 

Deiete the folio wing: 

Heaw Metals (231), Method if: NMT 20 ppm* (p^n. 

|nrv7QTB) 

a Limit of Phenolic Compounds 

Sample: 10 mg of Dextromethorphan 
Analysis: Dissolve the Sample in 2 mL of 3 N hydrochlo- 
ric add, add 2 drops of ferric diloride TS, and mix, Add 
2 drops of potassium ferricyanide TS, and observe after 
2 min. 

Acceptance criteria: No blue-green eolor develops. 

* Limit of N f N- D im ethylan ilin e 

Standard soiution: Transfer 50 mg of N, W-climethy- 
laniiine to a 100-mL vofumetnc fiask, add 70.0 mL of 
water, insert the stopper tiohtly, shake for 20 min using 
a mechanical wrist-action snaker or equivalent, and di- 
lute with water to vo!ume. Transfer 1,0 mL to a 100-mL 
volumetric fiask, and dilute with water to volume. 
Transfer 1.0 mL of the resulting soiution to a 25-mL vo!- 
umetric fiask, and add 19 mL of water. 

Sample soiution: Transfer 500 mg of Dextromethor- 
phan to a 25-mL volumetric fiask, add 19 mL of water 
and 1 ml of 3 N hydmrhlnnc arid, dfcsoh/e by warming 
on a steam bath, and cook 

Analysis: Add 2 mL of 1 N acetic add and 1 mL of so- 
dium nitrite soiution (1 rn 100) to the Sample soiution 
and dilute with water to volume. This soiution shows 
no morę coior than the straw yeliow to greenish yellow 
color of the Standard soiution similarly treated. 
Acceptance criteria: NMT 0,001% of N,M 
dimethylaniline 


SPECIFIC TESTS 


Deiete the faltowing: 

9 * Melting Rangę or Temperaturę (741), Procedures , Class 
li 1 09. 5 M 1 2,5°* (BB l-Jan-201 7) 

Deiete the fol lawina: 

•• Oftical Rot ation {781S), Procedures , Spedfic Rotation 
Standard soiution: 100 mg/mL USP Dextromethorphan 
RS in chloroform 

Sample soiution: 100 mg/mL of Dextromethorphan in 
chloroform 

Acceptance criteria: The specific rotation of the Sample 
soiution does not differ from that of the Standard solu - 
don by morę than 1.0%.« c n B nan- 2017 ) 

* Water Deteriuiination (921 }, Method /, Method la: NMT 
0,5% 

AODITIONAL REQUIREMENTS 

a Packaging and STORAGE: Preserve in tight containers. 
Change ta read: 

9 USP Reference Standards (11) 

USP Dextromethorphan RS 
*USP Levomethorphan Soiution RS 
3~Methoxy-1 7-melhylmorphinan. 

CiiHzsNO 271.40 

This soiution contains 0.1 mg/ml of levomethorphan in 
methanol.* i.j m . 2 ot 7 ) 


Deatro methorphan Hydrobromlde 



HjCCl 


Ci S H 25 NO - HBr- H a O 370.32 

Morphinan, 3-methoxy-17-methyK (9a,13a,14a)-, 
hydrobromlde, monohydrate; 

3-Methoxy-1 7-methy!-9a,1 3 ot, 14a-morphinan 
hydrobromlde monohydrate [6700-34-1]. 

Anhydrous [125-69-9]. 

352.32 

DEFINITION 

Dextromethorphan Hydrobromlde contains NLT 98.0% and 
NMT 102.0% of dextromethorphan hydrobromlde 
(CieH^NO ■ HSr), calcu la ted on the anhydrous basis. 

IDENTIFICATION 


Change to read: 

* A. INF RA RED ABSORPTION (197K) 

Sample: Dry under vacuum over *siiita* IRB l*]on-J0.T7> for 
4 h. 
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Acceptance criteria: Meets the requirements 

Dełete the failowing: 

B, Ultraviolet Arsorption (197U) 

Analytkal wavefength: 278 om 
Sample solution: IGOpg/mL in 0.1 N hydrochloric acid 
Acceptance criteria: Absorptivities, calculated on the 
anhydrous basis, do not differ by morę than 3,0%,# (m 

1 -Jan-201 7 ) 

Add the foliowing: 

•* B. 

Buffer: 1.54 g of ammonium acetale in 1 L of water, 
adiusted with phosphoric acid to a pH of 4,1 
Mobile phase: Methanol and Buffer (90:10) 

Diluent: Methanol and water (90:10) 

System suitability solution: 10 pg/mL of 
levomethomhan from USP LevomeLhorphan Solution RS 
and 10 mg/mL of USP Dextromethorphan 
Hydro brom i de RS in Diluent 
Standard solution: lO pg/nriL of USP Dextromethor* 
phan Hydrobromide RS in Diluent 
Sample solution: 10.0 mg/ml of Dextromethorphan 
Hydrobromide in Diluent 
Chromatographic system 
(See Chromatograpny <621), System Suitability.) 

Modę: LC 
Detector: 225 nm 

Column: 4.ó-rnm x 25-crn; 5-pm packing L88 
Flow ratę: 1 mL/mrn 
Injection volume: 4pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relalive retention times for dex tromethor¬ 
phan and levomethorphan are 1.0 and 1.28, 
respectively.J 
Suitability reguirements 

ResoEution: NLT 2,0 between dextromeihorphan and 
levomethorphan, System suitability solution 
Relative standard dev1ation: NMT 5.0% for dex tro¬ 
methorphan, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of levomelhorphan in the por- 
tton of Dex tromethorphan Hydrobromide taken: 

Result = (rjn) x (QfC v ) x {MnlfiĄk) x 100 

r L , as peak response of levomethorphan from the 
Sample solution 

r$ = peak response of dextromethorphan from the 
Standard solution 

O = concentration of USP Dextromethorphan 

Hydrobromide RS in the Standard solution 
(mg/mL) 

Co = concentration of Dextromethorphan 

Hydrobromide in the Sample solution 
(mg/mL) 

Mft - molecuiar weight of dextromethorphan jP 
271.40 

Ma - molecuiar weight of dextromethorphan 
hydrobromide, 352.32 

Acceptance criteria: NMT 0.10%# m Mon 2017 ) 

Delete the foilowłng: 

•* c. 

Sample solution; 5 mg/mL 

Analysis: To 5 mL of tne Sample solution add 5 drops of 
2 N nitric add and 2 mL of silver nitra te T5. 


Acceptance criteria: A yeilowish wbite precipitate ts 
formed.# im 1 -jan-^oi 7) 

ASSAY 
« Procedurę 

Mobile phase: 0,007 M docusate sodium and 0.007 M 
ammonium nitrate in acetonitrile and water (70:30), 
filtered and degassed. Dissolve the docusate sodium in 
the acetonitrile and water mixture before adding the 
ammonium nitrate. Adjust the solution with gladal ace- 
tic acid to a pH of 3.4. 

Standard stock solution: 1 mg/mL of USP Dextrometh- 
orphan Hydrobromide RS in water 
Standard sofution: 0.1 mg/mL of USP Dextromethof- 
phari Hydrobromide RS from Standard stock solution in 
Mobile phase 

Sample stock sofution: 1 mg/mL of Dextromethorphan 
Hydrobromide m water 

Sample solution: 0.1 mg/mL of Dextromethorphan 
Hydrobromide from Sample stock solution in Mobile 
phase 

Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 280 nm 
Column; 4,6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 jiL 
System suitability 
Sampfe: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.5 
Relative standard devlation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of dextromethorphan 
hydrobromide (CiaHuNO ■ HBr) in the portion of Dex- 
tromethorphan Hydrobromide taken: 

Result = (fu/rs) x (CdCu) x 1 00 

r v = peak response from the Sample solution 
- peak response from the Standard solution 
Ci = concentration of USP Dextromethorphan 
Hydrobromide RS in the Standard solution 
(mg/mL) 

Cu - concentration of Dextromethorphan 
Hydrobromide in the Sample solution 
(mg/mL) 

Acceptance criteria: 98.0%-102.0% on the anhydrous 

basis 

IMPURIT1ES 

* Residue on Icnition (281): NMT 0.1% 

* Limit of Phenolic Compounds 

Sample: 5 mg of Dextromethorphan Hydrobromide 
Analysis: To me Sample add 1 drop of 3 N hydrochloric 
acid, 1 ml of water, and 2 drops of ferric chloride TS. 
Add 2 drops of potassium ferricyanide TS, and observe 
after 2 min. 

Acceptance criteria: No blue-green color deveEops, 

* Limu OF N,N-D|METHyLANILINE 

Standard solution: Transfer 50 mg of tyN-dimethy- 
laniline to a 100-mL vulumelrlc fiask. Add 70,0 ml of 
water, insert the stopper tightfy, shake for 20 min using 
a mechanical wrist-action snaker or equivaient, and dL 
lute with water to volunne. Transfer 1.0 mL to a 100-mL 
yolumetric fiask, and dii u te with water to yolume. 
Transfer 1.0 mL of the resulting solution to a 25-mL vob 
umetric fiask, and add 19 mL of water. 

Sample solution: Transfer 500 mg of Dextromethor¬ 
phan Hydrobromide to a 25-mL yolumetric fiask. Add 
19 mL of water and 1 mL of 3 N hydrochloric acid. Dis- 
solve by warming on a steam bath, and cool. 




USP 40 


Official Monographs / Dextrose 3707 


Analysis: Add 2 mL ofl N acetic add and 1 ml of so- 
dium nitrite solution (1 in 100) to the Sample solution, 
and dilute with water to vo(ume. This solution shows 
no morę color than the straw yellow to greenish yellow 
color of the Standard solution similarly treated, 
Acceptance criteria; NJV1T 0.001% of N,N~ 
dtmethylaniline 

SPEOF0C TE5TS 


Betele the following: 


•* Optical ROTATiON <7815), Procedures, Specific Rotation 
Analytkaf wavefength; 325 nm 
Standard solution: 18 mg/ml of USP Dextromethor~ 
phan Hydrobromide RS (warm, if necessary, to dissolve) 
Sample solution: I 8 mg/mL of Dextromethorphan 
Hydrobromide (warm, ii necessary, to dissolve) 

Analysis: Defermine photoelectricalfy, 

Acceptance criteria: The Sample solution does not differ 
from that of the Standard solution by morę than 1.0%. 


• (RB !-Jart’201 7 } 


pH <791) 

Sample solution: 10 mg/mL 
Acceptance criteria: 5.2-6.5 

Water Determination (921), Method 


3.5%-5.5% 




Method la; 


ADDfiTiONAL REQUBR£MENT5 

* Packaging and Storage: Preserve in Light containers. 


Change to read: 

» USP Reference Standards <11) 

USP Dextromethorphan Hydrobromide RS 
®USP Levomethorphan Solution RS 
3-Methoxy-1 7-mefhylmorphinan, 

C ta H 25 NO 271.40 

Tbis solution contains 0,1 mg/mL of !evomethorphan in 
methanoLo (rb 1^201 tj 


Dextromefhorphan Hydrobromide Orał 
Solution 


» Dextromethorphan Hydrobromide Orał Solu¬ 
tion contains not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amount 
of dextromethorphan hydrobromide (Ci B H 75 NO • 
HBr- H 2 0). 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standards <11)— 

USP Dextromethorphan Hydrobromide RS 

Identification— 

A: Transfer about 50 mL of Orał Solution to a 250-mL 
separator, add 20 mL of water, 5 mL of 2.5 N sodium hy- 
droxide, and 40 ml of sofvent hexane, and shake thor- 
oughly. Remove the solvent hexane fayer, and filter through 
anhydrous sodium sulfate into a 150-mL beaker. Repeat the 
solvent hexane extraction, using two 40-mL portions and 
colfecting the extracts in the beaker after filtering, Evaporate 
the combined extracts at 50° under nitrogen to dryness, 
and dissolve the residue in, and dilute with, 10 mL of chlo¬ 
roform: the solution is dextrorotatory (see Optical Rotation 
<781». Retain the chloroform solution for Identification 
test B. 


B: Evaporate the chloroform solution from Identification 
test A on a steam bath to dryness, dissoh/e the residue in 
2 mL of 2 N su [furie acid, and add 1 mL of a freshly pre- 
pared solution of mercuric nitra te (prepared by dissolving 
700 mg of mercuric nitrate in 4 mL of water, adding 
100 mg of sodium nitrate, mixing, and filtering): no red 
color is produced immediately, but after heating, a yellow 
to red color deve!ops in about 15 mEnutes. 

Unlfomnity of dosage units <905)— 

FOR ORAŁ SOLUTION PACKAGED JN 5JNGLE-UNIT CONTAINERS: 
meets the requirements. 

De]ńverable voliime (698)— 

FOR ORAŁ SOLUTION FACKAGED IN MULI I PLE-U NIT CONTAINERS: 
meets the reguirements. 

Assay— 

Mobile phase and Standard preparation —Prepare as di- 
rected in the Assay under Dextromethorphan Hydrobromide. 

Assay preparation —Pipet, using a to-contain pipet, a vol- 
ume of Orał Solution, equivaient to about 10 mg of dextro- 
methorphan hydrobromide, into a 100-mL volumetrie fiask, 
dilute with water to volume, and mix, 

Chromotogrophic system and Procedurę (see Chromatogra- 
phy (6 21))—Proceed as directed in the Assay under Dextro- 
methorphan Hydrobromide. Calculate the quantity, in mg, of 
dextromethorphan hydrobromide (CisH^NO HBr ■ HzO) in 
the volume ot Orał Solution taken by the formula: 

(370.32/ 352.32)0 00 Q(rWr s ) 

in which 370.32 and 35232 are the molecular weights of 
dextromethorphan hydrobromide and anhydrous dextro- 
methorphan hydrobromide, respectively; C is the concentra- 
tion, in mg per mL, of USP DextromeLhorphan 
Hydrobromide RS, on the anhydrous hasis, in the Standard 
preparation; and ru and n are the peak responses obtained 
from the Assay preparation and the Standard preparation, re- 
spectively. 


Pextrose _ 

Portions of tinis monograph that are natlonaf USP text, and 
are not part of the narmonized text, are marked with 
symbois (♦+) to specify this fact. 


Ołt 



QHtzO s - HzO 198.17 

C6Hu0 6 180.16 

D-Gtucose monohydrate [77938-63-7], 

Anhydrous [50-99-7]. 

DEFINITION 

Dextrose is (+)-D-gfucopyranose and is derived from starch. 
it contains one molecule of water of hydra tion or is anhy¬ 
drous. tt contains NLT 97.5% and NMT 102.0%, cafcu- 
lated on the anhydrous basts. 

IDENTIFICATION 
o *A. INFRARED AbSORPTIOM (197> # 

- B 

Analysis: Examine the chromatograms obtained in the 
4ssoy. 

Acceptance criteria: The principai peak obtained with 
the Sample solution is similar in retention time and si ze 
to the principai peak obtained with Standard solution A. 
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* C. Water Determination (921) 

Sample 

Anhydrous: 0.50 g 
Monohydrate: 0,25 g 
Acceptance criteria 
Anhydrous: NMT 1,0% 

Monohydrate: 7,5%-9,5% 

A55AY 

• Procedurę 

Mobile phase: Water 

System suitability solution: DtssoIve 5 mg of USP Malt¬ 
ose Monohydrate RS, 5 mg of USP Maltotriose RS, and 
5 mg of USP Fructose RS in water and dilute with water 
to 50.0 ml. 

Standard solution A: 30 mg/mL of USP Dextrose RS 
Sample solution: 30 mg/mL, determmed on the anhy¬ 
drous basis 

Chromatographk system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: Refractive tndex 
Column: 7.8-mm x 30-cm; 9-pm packing L19 1 
Temperatures 
Detector: 40° 

Column: 85 ± 1° 

Flow ratę: 0.3 ml/min 
Injection vo!ume: 20 pi 

Run time: 1.5 times the retention time of dextrose 
System suitability 
Sample: System suitability solution 
[Notę —The reiative retention times for maltotriose, 
maltose, isomaltose, dextrose, and fructose are 0.7, 

0.8, 0,8, 1,0, and 1,3, respectively. The retention time 
for dextro$e is about 21 min.] 

Suitability requirements 
ResuJutiun: NLT 1.3 between maltotriose and 
maltose 
Analysis 

Samples: Standard solution A and 5amp/e solution 
Calculale the percentage, on the anhydrous basis, of 
dextrose (C&HuO*) in the portion of Dextrose faken: 

Result = (r u /n) x (Cs/Cu) x 100 

fu = peak response of dextrose from the Sample 
solution 

r$ - peak response of dextrose from Standard 
solution 4 

Cs = concentration of USP Dextrose RS rn Standard 
solution A (mg/mL) 

Cu = concentration of the Sample solution , based on 
the anhydrous basis (mg/mL) 

Acceptance criteria: 97.5%-102.0% on the anhydrous 
basis 

IMPURITIES 
• Related SU8STANCES 

Mobile phase, System suitability solution, Standard 
solution A, and Chromatographic system: Proceed as 
directed in the Assoy , 

Standard solution B: Dilute 1,0 mL of the Sample solu¬ 
tion with water to 250.0 mL. 

Standard solution C: Dilute 25.0 mL of Standard solu¬ 
tion B with water to 200,0 ml, 

Sample solution: 30 mg/mL, determined on the anhy¬ 
drous basis 
System suitability 
Sample: System suitability solution 
[NOTĘ—The relative retention times for maltotriose, 
maltose, isomaltose, dextrose, and fructose are 0.7, 

0.8, 0.8, 1.0, and 1.3, respectively, The retention time 
for dextrose ts about 21 min.] 


Suitability requirements 
Resolution: NLT 1,3 between maltotriose and 
maltose 
Analysis 

Samples: Standard solution A f Standard solution B t 
Standard solution C, and Sample solution 
Disregard any peak with an area less than the prindpal 
peak obtained with Standard solution C (0,05%), 
Acceptance criteria 

Maltose and isomaltose: NMT 0,4%. The sum is 
NMT the area of the prindpal peak obtained with 
Standard solution B. 

Maltotriose: NMT 0,2%, NMT 0,5 times the area of 
the principal peak obtained with Standard solution B. 
Fructose: NMT 0.15%, NMT 3 times the area of the 
principat peak obtained with Standard solution C. 
Unspedfied: NMT 0,10%, NMT twice the area of the 
principal peak obtained with Standard solution C 
Totat impurities: NMT 0.5%. NMT 1.25 times the 
area of the principal peak obtained with Standard solu¬ 
tion B. 


Detete the following: 

V *Heavy Metals (231) 

Test preparation: 4.0 g of Dextrose in water to make 
25 mL 

Acceptance criteria: NMT 5 pg/g** tom^i Man-ioisj 

SPECIFIC TE5T5 

* Co LOR AND CLARITY OF SOLUTION 

Reference solution: To 2.5 mL of cobakous thloride 
CS, 6.0 mL of ferric chloride CS, and 1.0 mL of cupric 
sulfate CS add hydrochloric add [10 g/L of hydrogen 
chloride (HCl)] to make 1000.0 mL. 

Hydrazinc sulfate solution: Dissolve 1.0 g of hydrazine 
sulfate in water and dilute to 100,0 mL. Allow to stand 
for 4-6 h, 

Hexamethy!enetetrarnine solution: In a TOO-rnL 
ground-gfass-stoppered fiask, dissolve 2.5 g of hexa- 
melhylenetetramine in 25.0 mL of water, 

Primary opalescent suspension: To the Hexamethylene- 
tetromine solution in the fiask add 25.0 ml of the Hydra- 
linę sulfate solution , Mix and allow to stand for 24 n. 
This suspension is stable for 2 months, provided it is 
stored fn a glass Container free from surface defects. 

The suspension must not adhere to the glass and must 
be welJ mbted before use. 

Standard of opalescence: Dilute 15.0 mL of the Pri¬ 
mary opalescent suspension with water to 1000,0 mL. 
This suspension ts freshly prepared and may be stored 
for up to 24 h, 

Reference suspension: To 5.0 mL of Standard of opafes- 
cence add 95,0 mL of water, Mix and sbake before use. 
Sample solution: Dissolve 10,0 g in 15 mL of water us- 
tng a bath of boiling water. Allow to cool. 

Analysis: Make the comparison by viewing the Solu¬ 
tions downward in matched color-comparison tubes 
against a white surface (see Nephelometry, Turbidimetry, 
and Visuol Comparison (855), Vtsual Comparison ), 
Acceptance criteria: The Sample solution is elear (its 
darity is the same as that of water or its opalescence ts 
not monę ptouuunced Ifictu LhaL of the Reference suspen¬ 
sion) and not morę intensely colo red than the Reference 
solution. 

• CO NOU CO VITY 

Sample solution: Dissolve 20.0 g in carbon dioxide-free 
water prepared from disrilled water and dilute with the 
same solvent to 100.0 mL. 

Analysis: Measure the conductMty of the solution while 
gently stirring with a magnetic stirrer. 


Aminem HPX-87C Trotn Biorad is suilabie. 
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Acceptance criteria: NMT 20 jiS/tm at 25° 

■ Dektrin 

Sample: 1 g, finely powdered 

Analysis: Ref3ux the Sample with 20 mL of alcohol 

Acceptance cnteria; The Sample dissolves completely. 

* Solu bile Starch, Sulfites 

Sampie solution: DIssolve the Dextrose sample (6.7 g 
of anhydrous or 7.4 g of monohydrate) in 15 mL of 
water usinq a bath of boiiing water. Altów to cool. 
Analysis: To the Sample solution add 25 llL of iodine TS. 
Acceptance criteria: The resulting solution is yellow 
(NMT 15 ppm). 

ADDITiONAL REQU!REEViENT5 

® ♦PACKAGiNG AND Storage: Preserve in wed-closed con- 
tainers.* 

* ^LABELING: Label to indicate whether it is hydrous or an¬ 

hydrous.* 

* °(JSP Reference Standards (11) 

USP Dextrose RS 
USP Fructose RS 
USP Maftose Monohydrate RS 
USP Maltotriose RS* 


Dextrose Injection 

DEFINITION 

Dextrose Injection is a sterile solution of Dextrose in Water 
for Injection, (t contains NLT 95.0% and NMT 105.0% of 
the labeled amount of dextrose (GóHizOe ■ HiO), Dextrose 
Injection contains no antimicrobial agents, 

IDENTIFICATION 

* A. 

Sample solution: Nominally 50 mg/mL of dextrose 
from a suitable volume of Injection in water 
Analysis: Add a few drops of the Sample solution to 
5 mL of hot al kalinę cuprlc tartrate TS. 

Acceptance criteria: A copious red precipitate of cu- 
prous oxlde is formed. 

ASSAY 
o Procedurę 

Sampie solution: Nominally 20-50 mg/mL of dextrose 
prepared as follows. Transfer a volume of Injection con- 
taining 2-5 g of dextrose to a 100-mL volumetric fiask. 
Add 0.2 mL of 6 N ammonlum hydroxide, and dilute 
with water to volume. 

Determlne the angular rotation in a suitable polarimeter 
tubę (see Optica! Rotation (781)), 

Analysis: Cafculate the percentage of the labeled 
amount of dextrose (CeHizO** hbO) in the portion of 
Injection taken: 

Result - [(100 x 0)1(1 x a)] x (1 /Q x (Hr/K*) x 100 

o - observed angular rotation of the Sample 
solution, In degrees 

I = length of the polarimeter tubę, in decimeters 
a = midpoint of the specific rotation rangę for 
anhydrous dextrosą 52.9° 

Cu = nominał concentration of dextrose in Sample 
solution, g/100 mL 

Mrs - mofecuJar weight of dextrose monohydrate, 
198.17 

Mn - molecuiar weight of anhydrous dextrose, 

180.16 

Acceptance criteria: 95.0%-1G5.0% 

IMPURITIES 

Limit of 5-Hvdroxymethvlfurfural and Related 

SUBSTANCES 


Sample solution: Nominally 4 mg/mL of dextrose 
(CdH^Oć * H?0) from a volume of Injection equivalent 
to 1.0 g of dextrose In water 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 284 nm 
Celi; 1 cm 
Blank: Water 
Analysis 

Sam pies: Sample solution and Blank 
Acceptance criteria: The absorbance of the Sample so¬ 
lution is NMT 0.25, 

SPECIFIC TESTS 
■ pH (791) 

Sample solution: Dilute a suitable vo!ume of Injection, 
if necessary, with water to NMT 5% of dextrose. 
Analysis: Add 0,30 mL of saturated potassium chloride 
to 100 mL of Sampie solution, and measure the pH. 
Acceptance criteria; 3.2-6.5 
® Partkulate Matter in Injections (788): Meets the 
requirements 

® Bacterial Endotoxins Test (85) 

[Notę—B efore analysis, dilute Injections containing morę 
Lhan 10% of dextrose to a concentration of 10% of 
dextrose.] 

Acceptance criteria: NMT 0.5 USP Endotoxin Unit/mL 
for injection containing less than 5% dextrose; NMT 
10.0 USP Endotoxfn Units/g for Injection containing 
5%-70% dextrose 

* Other Requirements: It meets the reguirements in Injec- 

tions and implonted Drug Products (1). 

ADDITIONAL REQD9REfVlENTS 

* Packaging and Storage: Presen/e in single-dose glass or 
fastic containers. Glass containers are preferably of Type 
or Type II glass. Storę at room temperaturę, 

* Labeling: The label States the tota! osmolar concentra¬ 
tion In mOsmol/L. Where the contents are less than 

100 mL, or where the label States that the Injection is not 
for direct injection but is to be diluted before use, the 
label alternatively may State the total osmolar concentra¬ 
tion in mOsmol/mL. 

® USP Reference Standards (11) 

USP Endotoxin RS 


Dextrose and Sodium Chloride Injection 

DEFINITION 

Dextrose and Sodium Chloride Injection is a sterile solution 
of Dextrose and Sodium Chloride in Water for Injection. ]t 
contains NLT 95,0% and NMT 105,0% of the labeled 
amount of dextrose (CeHizOg ■ HzO) and of sodium chlo¬ 
ride (NaCI). It contains no antimicrobial agents. 

IDENTIFICATION 

o A, 

Sample solution; Nominally 50 mg/mL of dextrose 
from a suitable volume of Injection rn water 
Analysis: Add a few drops of the Sample solution to 
5 mL of hot alkaline cuprie tartrate TS. 

Acceptance criteria: A copious red precipitate of cu- 
prous oxlde is formed. 

® B. Identification Tests—General, Sodium (191) and Chlo¬ 
ride (191): Meets the requirements 

ASSAY 

O DEXTR05E 

Sample solution: Nominally 2-5 g of dextrose per 
100 mL, prepared as follows. Transfer a volume of Injec- 
tion, containing 2-5 g of dextrose, to a 100-mL volu- 
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metric fiask. Acld 0.2 mL of 6 N ammonium hydroxide, 
and dilute with water to volume. 

Analysis 

Sample: Sample soiution 

Determine the angular rotation in a suitable polarimete - 
tubę (see Optkal Rotation (781)). 

Calculate the percentage of the labeled amount of dex- 
trose (CsH^Gó- HzO) in the portion of Injection taken: 

Result - 1(100 x a)/(l x a)] x (1/0,) x (M r ,/Mrz) x 1 00 

o ~ observed anguJar rotation of the Sample 
soiution (°) 

I - fength of the poiarimeter tubę (dm) 

a ~ midpoint of the specific rotation for anhydrous 

dextrose, 52.9° 

Cu = nominał concentration of dextrose in the 
Sample soiution (g/100 ml) 

M fS = molecular weight of dextrose monohydrate, 
198.17 

M f ? - molecular weight of anhydrous dextrose, 

180.16 

Acceptance critena: 95.0%-1G5.Q% 

* 50DIUIY) CHLOR]DE 

Sample soiution: A volume of Injection equivalent to 
90 mg of sodium chloride 

Analysis: To the Sample soiution add 10 mL of glaeial 
acetic add, 75 mL of methanol, and 3 drops of eosin Y 
TS. Titrate, with shaking, with 0.1 N silver nftratę VS to 
a pfnk endpomt Each mL of 0.1 N $llver nitrate is 
equtva!ent to 5.844 mg of sodium chloride (NaCI). 
Acceptance criteria: 95.0%-105,0% 

IMPURIT1E5 

* Limit of 5 - H y drox ymeth ylfuhfur al ano Related 

SUBSTANCES 

Sample soiution: Nomlnally 2 mg/mL of dextrose 
(CfiHuOe - hbG) prepared from a voJume of injection 
containina the equivafent of 1.0q of dextrose and 
water 

Instrumental conditions 
Modę: UV 

Analytical wayeiength: 284 nm 
Cefl: 1 cm 
Blank: Water 
Analysis 

Sampfes: Sample soiution and Blank 
Acceptance eritena: The absorbance of the Sample 50 
lution is NMT 0.25. 

SPECIFIC TE5T5 

* PH (791) 

Sample soiution: Nominally 5% dextrose prepared by 
diluting, if necessary, a suitable volume of Injection with 
water 

Acceptance criteria: 3.2-6.5 

* Bacterial Endotoxins Test (85): It contains NMT 10,0 

USP Endotoxin Units/g of dextrose. 
e Other Requirements: It meets the regułrements in injec- 
tions and Implanted Drug Products (1}, 

APDITIONAL ftEQUIREMENT5 

* PACKAGING AND STORAGE: Preserve in single-dose glass or 
lastic containers. Giass containers are preferably of Typc 
or Type II glass. 

* Labeung; The label States the fcotal osmoląr concentra- 

tion in mOsmol/L. Where the contents are less than 
100 ml, or where the tabel States chat the Injection is not 
for direct injection but is to be diluted before use, the 
labę! alternativeJy may State the totaf osmolar concentra¬ 
tion in mOsmol/mL, 


O USP Reference Standards (11) 

USP £ndotoxin RS 


Piatrizoate Meglumine 



C,iH 5 l3N 2 04 ■ C 7 H 1? N0 5 809.13 
Benzole acid, B^S-bistacetylaminoJ-^^ó-trtiocio*, eompd, 
with 1-deoxy-l-(methyfamino)-D-gJudtol (1:1), 

1-Deoxy-1 -(methylarnino)-D-qiucitol S^-diacetamido-^A 
ó-triiodobenzoate (salt) [131 -49-7]. 

» Diatrizoate Meglumine contains not less than 
98.0 percent and not morę than 102.0 percent of 
G 1 H 9 I 3 N 2 O 4 * C 7 H 17 NO 5 , calculated on the driecl 
basis, 

Fackaging and storage—Preserve In well-closed contain- 
ers. Storę al 25°, excursions permitted between 15° and 
30°. 

USP Refererace standards (11)— 

USP Diatrizoic Acid RS 

USP Diatrizoic Acid Related Compound A RS 

5-Acetamldo-3-amino-2,4 / 6-tri!odobenzoic acid. 
QH 7 I 3 N 2 0 j 571.88 

Od entif i c at Kon— 

A: it responds to the Thin-Layer Chrom a togrophic Identifi¬ 
cation Test (201), the test soiution and the Standard soiution 
of USP Diatrizoic Acid RS being prepared at a concentration 
of 1 mg per mL in a 0.8 in 1000 soiution of sodium hydrox- 
ide in methanol, the solvent mixture being a mixture of 
chloroform, methanol, and ammonium hydroxide (20:10:2), 
and short“Wavefength UV light being used to locate the 
spots. 

B: Heat about 500 mg in a suitable crucible: vioiet vapors 
are evolved. 

Specific rotation (781S): between -5,65° and -6,37 c . 

Test soiution: 1 00 mg per mL, in water. 

Loss on drytng (731)—Dry it at 105° for 4 hours: it loses 
not morę than 1.0% of its weight. 

Residue on ignition (281): not morę than 0.1%. 
lodine and iodide — 

Test preparation— Transfer 2.0 g to a 50-mL centrifuge 
tubę provided with a stopper, dilute with water to 24 ml, 
and shake to dissolve. 

Procedurę— Add 5 mL of toluene and5mlof2N sulfuric 
acid, shake, and centrifuge: the toluene layer shows no red 
color. Add 1 mL of sodium rntrite soiution (1 in 50), shake, 
and centrifuge: any red color in the toluene layer is not 
darker than that obtained when a mixture of 2.0 mL of po- 
tassium iodide soiution (1 in 4000) and 22 ml nf water is 
substituted for the soiution under test (0.02% of Iodide). 


Delete the foitowing: 

*Heavy metals (231)— 1 

Standard preparation —Transfer 2.0 mL of Standard Lead 
Soiution (20 pg of Pb) to a 50-mL coior-comparison tubę, 
add 5 mL of 1 N sodium hydroxide / dilute with water to 
40 ml, and mix. 

Test preparation —Dissolve 1.0 g of Diatrizoate Meglumine 
in 20 mL of water and 5 mL of 1 N sodium hydroKide, trans- 
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fer the solution to a 50-mL color-comparison tubę, diiute 
with water to 40 mL, and rnix. 

Procedurę— To each of the tubes containing the Standard 
preparation and the Test preparotion add 10 mL of sodium 
sulfide T$, mix, allow to stand for 5 minutes, and view 
downward over a white surface; the color of the solution 
from the Test preparation is not darker than that of the solu¬ 
tion from the Standard preparation (0.002%),* (owkid i-jan-^ojs) 
Free aromatEc aminę— Transfer 1.0 y to a 50-mL vofumeL- 
ric fiask, and add 5 mL of water and 10 mL of 0.1 N sodium 
hydroxide. To a second 50-mL voEumetric fiask transfer 4 mL 
of water, 10 ml of 0.1 N sodium hydroxide, and 1.0 mL of 
a Standard solution prepared by dissolving a suitabie guan- 
tity of USP Diatrizoic Add Related Compound A RS In 0.1 N 
sodium hydroxide, Use 0.2 mL of 0.1 N sodium bydroxide 
for each 5.0 mg of Standard, and difute with water to ab- 
ta En a known concentration of 500 pg per mL. To a third 
50-mL volumetric fEask add 5 mL of water and 1 0 mL of 0.1 
N sodium hydroxide to provide a blank. 

Treat each fiask as foliows, Add 25 mL of dimethył suEfox- 
ide, Insert the stopper, and mix by swirling gentEy. ChiII En 
an ice bath En the aark for 5 minutes, [NGTE—In conducting 
the folfowEng steps, keep the flasks in the ice bath and in 
the dark as much as possibie untrl a El of the reagents have 
been added.] SlowJy add 2 mL of hydrochloric add, mix, 
and aflow to stand for 5 minutes. Add 2 mL of sodium ni- 
trite solution (1 in 50), mix, and allow to stand for 5 min¬ 
utes. Add 1 mL of sulfamlc add solution (2 in 25), shake, 
and alEow to stand for 5 minutes. [Caution—Considerabfe 
pressure is produced ,] Add 2 mL of a 1 in 1000 solution of N- 
(Imaphthyl)-ethylenediamEne dihydrochloride En diiute pro- 
pylene glycot (7 in 10), and mix* 

Remove the flasks from the ice bath and from storage in 
the dark, and allow to stand in a water bath at 22 D to 25° 
for 10 minutes. Shake gently and occasionaEIy during thEs 
period, refeasing the pressure by Joosenfng the stopper, Di- 
lute with water to vofume, and mix. 

Within 5 minutes From the time of diiutEng the Solutions 
in all three ffasks to 50 mL, concomitantly determine the 
absorbances of the solution from the substance under test 
and the Standard soEution in 1 -cm cells at the waveiength 
of maximum absorbance at about 465 nm, with a suitabie 
spectrophotometer, versus the prepared blank. The absorb¬ 
ance of the solutEon from the Diatrizoate Meglumine is not 
greater than that of the Standard solution (0.05%). 

Assay —Transfer about 400 mg of Diatrizoate Meglumine, 
accurateiy weighed, to a glass-stoppered, 125-mL conical 
fiask, add 30 mL of 1.25 N sodium hydroxide and 500 mg 
of powdered zEnc, connect the fiask to a reflux condenser, 
and reffux the mixture for 1 hour. Cool the fiask to room 
temperaturę, rinse the condenser with 20 mL of water, dis- 
connect the fiask from the condenser, and filter the mixture, 
Rinse the fiask and the filter thoroughly, adding the rinsings 
to the filtrate. Add 5 mL of glacial acetic add and 1 mL of 
tetrabromophenolphthalein ethyl ester TS, and titrate with 
0.05 N siiver nitrate VS until the yelfow precipitate just turns 
green. Each mL of 0.05 N sllver nitrate is equivalent to 
13.49 mg of CnH 9 hN 2 0 < - C 7 Hi?NO s . 


Diatrizoate Megglymme Ircjectlon 

» Diatrizoate Meglumine injection is a stenie so¬ 
lution of Diatrizoate Meglumine In Water for In- 
jeetion, or a sterile solution of Diatrizoic Acid In 
Water for Injection prepared with the aid of 
Meglumine. It contains not less than 95.0 per- 
cent and not morę than 105,0 percent of the la- 


beled amount of diatrizoate meglumine 
(CiiH 9 I 3 N 2 0 4 ■ C7H17NO5). It may contain smali 
amounts of suitabie buffers and of Edetate Cal- 
cium Disodium or Edetate Disodium as a stabi- 
lizer, Diatrizoate Meglumine Injection intended 
for intravascular use contains no antimicrobial 
agents, 

PacEtagmg and storage— Preserve Enjection intended for 
intravascular EnjectEon either in slngle-dose containers, pref- 
erably of Type 1 or Type II] glass, protected from light or, 
where Intended for administration with a pressure injector 
Ihrough a suitabie transfer connectEon, in stmilar glass 
500-mL or 1000-mL bottles, protected from EighL Injection 
packaged for other than intravascular use may be packaged 
En 100-mL muftipfe-dose containers, preferabfy of Type i or 
Type III glass, protected from light. 

Labeling—Labei containers of injection intended for in- 
travascular injection, where packaged in single-dose contain¬ 
ers, to direct the user to discard any unusecT portion remain- 
ing in the Container or, where packaged in bulk bottles to 
State, "Bulk Container—only for sterile filling of pressure in- 
jectors," to state that it contains no antimicrobial preserva- 
tives, and to direct the user to discard any unused portion 
remalning in the Container after ó hours. Indicate also in the 
labeling of bulk bottles that a pressure injector is to be 
charged with a dose just prior to administration of the Injec- 
tion. LabeE containers of Injection intended for other than 
intravaseular injection to show that the contents are not m- 
tended for Intravascular injection. 

USP Reference stanrfards (11)— 

USP Diatrizoic Add RS 

USP Diatrizoic Acid Reiated Compound A RS 

5-Acetam]do-3-am!no-2,4,6-triiodobenzoic acid. 

C 9 H 7 I 3 N 2 O 3 571.88 
USP Endotoxin RS 

Udentif kation— 

A: Diiute a volume of Injection, if necessary, with a 0.8 En 
1000 solution of sodium hydroxide in methano! to obtaln a 
test solution havEng a concentration of 1 mg per mL. The 
test solution responds to the Thin-iayer Chromatographic 
Identification Test (201), the Standard solution being pre¬ 
pared at a concentration of 1 mg of USP Diatrizoic Add RS 
per mL in a 0.8 in 1000 solution of sodium hydroxide in 
methanol, the solvent mixture being a mixture of chloro¬ 
form, methanol, and ammonium hydroxide ( 20:1 0 : 2 ), and 
short-wavelength UV light being used to locate the spots, 

B: Evaporate a volume of Injection, equiva!ent to about 
500 mg of diatrizoate meglumine, to dryness, and heat the 
resldue so obtained in a suitabie crucible: vEolet vapors are 
evolved. 

Bacterial Endoto^iras Test (85)—It contains not morę 
than 1.1 USP Endotoxin Unlts per ml for Injections contain- 
ing less than 50% of diatrizoate meglumine, and less than 
5,0 USP Endotoxin Unlts per mL for Injections containing 
50% or morę of diatrizoate meglumine. 
pH (791): between 6,0 and 7J, 

iodine and iodide —Difute a volume of Injection, equiva- 
Jent to 2.0 g of diatrizoate meglumine, with 24 mL of water 
in a 50-mL centrifuge tubę provided with a stopper. Add 
5 ml of toluene and 5 mL of 2 N sulfuric acid, shake, and 
centrifuge: the toluene layer shows no red color, Add 1 mL 
of sodium nltrite solution (1 in 50), shake, and centrifuge: 
any red color in the toluene layer is not darker than that 
obtained when a volume of potassium iodide solution (1 in 
4000), containing a guantity of Iodide correspondlng to 
0 . 02 % of the weight of diatrizoate megtumine in the vol- 
ume of Injection taken, is diluted with water to 24 mL and 
substituted for the solutEon under test (0.02% of iodide). 
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Detete the foHowing: 

*Heavy metals (231)—In a 50-mL color-comparison tubę, 
mix a volume of Injection, equivalent to 1.0 g of diatrizoate 
megiumine, with 5 mL of 1 N sodium hydroxide, di lute with 
water to 40 mL, and mix. Using this as the Test preparation , 
proceed as directed in the test for Heavy metals under Dia¬ 
trizoate M eg fu minę: the limit is 0,002%.® (om^i h^om) 

Free anomalie aminę—Transfer a voluine of Injection, ac- 
curately measured and equivalent to 1 g of diatrizoate 
megiumine, to a glass-stoppered, 50-mL volumetric fiask* 
Dilute with water to 5 mL, and add 10 ml of 0.1 N sodium 
hydroxide. In to a second 50-mL yolumetric fiask pipet a 
known yolume of a Standard sofution prepared by dissoly- 
ing a suitabfe quantity of USP Diatrizoic Acid Related Com- 
pound A RS in 0.1 N sodium hydroxide. Use 0.2 mL of 0.1 
N sodium hydroxide for each 5,0 mg of Standard, and di¬ 
lute with water to obtain a known concentration of 500 )ig 
per mL, The yolume of Standard solution used contains a 
guantity of free aromatic aminę corresponding to 0,05% of 
the weight of diatrizoate megiumine tn the yolume of fnjec- 
tion taken. Dilute with water to 5 ml, and add 10 mL of 0.1 
N sodium hydroxide. Proceed as directed in the test for Free 
aromatic aminę under Diatrizoate M eg fu minę, beginning with 
'To a third 50-mL vofumetric fiask and 5 mL of water'', 
ftleglunrtine coratent —Determme the anguJar rotation (see 
Optical Rotation (781)) of the Injection, using a 10-cm celi 
and a suitabie polarimeter. Calculate the content, in mg per 
mL, of megiumine in the Injection by the formula: 

lQ00a/24,9 

in which a is the observed angular rotation, in degrees, eor- 
rected for the blank, and the faetor, 24,9, is the average 
spedfic rotation, in degrees, of megiumine, The megiumine 
content is between 22.9% and 25.3% of the labelea 
amount of diatrizoate megiumine. 

Other reqjuirements —It meets the requirements under In - 
jections ona implanted Drug Products (1). 

Assay— Pipet a yolume of Injection, or a suitabie dilution of 
it, equivatent to about 600 mg of diatrizoate megiumine, 
into a glass-stoppered, 125-mL conical fiask, add 30 mL of 
1.25 N sodium hydroxide and 500 mg of powdered zinc, 
connect the fiask to a reflux condenser, and reflux the mix- 
turę for 1 hour. Cool the fiask to room temperaturę, rinse 
the condenser with 20 mL of water, disconnect the fiask 
from the condenser, and filter the mixture. Rinse the ftlter 
and the fiask thoroughly, adding the rinsings to the fiftrate. 
Add 5 ml of glacial acetic acid and 1 mL ot tetrabromophe- 
nolphthalein ethyi ester TS, and Utratę with 0.05 N silver 
nitrate VS until the yellow precipitate just turns green. Each 
mL of 0,05 N silver nitrate is equivalent to 13.49 mg of 
CnHghN 2 0 4 ‘OH i7 N05. 


Diatrizoate Megiumine and Diatrizoate 
Sodium Injection 

» Diatrizoate Megiumine and Diatrizoate Sodium 
Injection is a sterile solution of Diatrizoate 
Megiumine and Diatrizoate Sodium in Water for 
Injection, or a sterile solution of Diatrizoic Acid in 
Water for Injection prepared with the aid of So¬ 
dium Hydroxide and Megiumine. It contains not 
less than 95,0 percent and not morę than 
105.0 percent of the labeled amounts of dia¬ 
trizoate megiumine (CnHghNzO* ■ C 7 Hi 7 NC> 5 ).and 
of iodine (I)* It may contain smali amounts of 


suitabie buffers and of Edetate Calcium Disodium 
or Edetate Disodium as a stabilizer. Diatrizoate 
Megiumine and Diatrizoate Sodium Injection im 
tended for intrayascular use contains no antimu 
crobial agents. 

Packagmg and stora ge —Preserve either rn single-dose 
containers, preferably of Type I or Type III giass, protected 
from light or, where intended for adnmnistration with a 
pressure injector through a suitabie transfer connection, in 
similar gfass 500-mL or 1000-mL bottles, protected from 
light 

Labeling“Label containers of Injection intended for in¬ 
trayascular injection, where packaged in single-dose contain¬ 
ers, to direct the user to discard any unused portion remain- 
tng in the Container or, where packaged in bulle bottles to 
State, "BuJk Container—only for sterile ftlling of pressure in- 
jectors/' to State that it contains no antimicrobiaf presen/a- 
tives, and to direct the user to discard any unuseo portion 
remaining in the Container after 6 hours. Indicate also En the 
iabeling of bulk bottles that a pressure injector is to be 
charged with a dose just prior to administration of the Injec- 
tion* Label containers of Injection intended for other than 
intrayascular injection to show that the contents are not in¬ 
tended for intrayascular injection. 

USP Referentce starndards (11)— 

USP Diatrizoic Acid RS 

USP Diatrizoic Acid Related Compound A RS 

5-Acetamido-3-amino-2 / 4,6-trifodobenzoic acid. 

C 9 H 7 I 3 N 2 O 1 571.88 
USP Endotoxin RS 

IdentificatSon^ 

A: Dilute a volume of Injection, if necessary, with a 0.8 in 
1000 solution of sodium hydroxide in methanol to obtain a 
test solution havlng a concentration of 1 mg per mL. The 
test solution responds to the Thin-layer Chromatographic 
Identification Test ( 201 ), the Standard solution being pre¬ 
pared at a concentration of 1 mg of USP Diatrizoic Acid RS 
per mL En a 0.8 in 1000 solution of sodium hydroxide in 
methanol, the solvent mlxture being a mixture of chloro¬ 
form, methanoE, and ammonium hydroxide (20:10:2), and 
short-wayelength UV light being used to locate the spots. 

B: Evaporate a volume of Injection, equrvaJent Lo about 
500 mg of diatrizoate megiumine and diatrizoate sodium, to 
dryness, and heat the residue so obtained in a suitabie cru- 
cible: violet yapors are evolved. 

BacteraaJ £odotoxSins Test (85)—It contains not morę 
than 1.8 USP Endotoxin Units per mL for In jections eon ta im 
ing less than 60% of diatrizoate megiumine, and not morę 
than 3.6 USP Endotoxin Units for Injections containing 60% 
or morę of diatrizoate megiumine, 
pH (791): between 6.0 and 7.7. 

Free aromatic aminę —Transfer an accurately measured 
yolume of Injection, equivalent to about I g of diatrizoate 
megiumine and diatrizoate sodium, to a 50-mL volumetric 
fiask. Dilute with water to 5 mL, and add 10 mL of 0.1 N 
sodium hydroxide. To a second 50-mL yolumetric fiask 
transfer 4 mL of water, 10 mL of 0,1 N sodium hydroxide, 
and 1.0 ml of a Standard solution prepared by dissofying a 
suitabie guantity of USP Diatrizoic Acid Related Compound 
A RS in 0.1 N sodium hvdroxide. Use 0.2 mL of 0.1 N so¬ 
dium hydroxide for eacn 5.0 mg of Standard, and dilute 
with water to obtain a known concentration of 500 pg per 
mL, Proceed as directed in the test for Free aromatic aminę 
under Diatrizoate Megiumine , beginning with "To a third 
50-mL yolumetric fiask add 5 mL of water". 

Iodine and iodide —Transfer an accurately measured vob 
ume of Injection, equivalent to about 2.0 g of the total of 
diatrizoate megiumine and diatrizoate sodium, to a 50-mL 
centrifuge tubę proyided with a stopper. Dilute with water 
to 24 mL. Add 5 mL of toluene and 5 mL of 2 N sulfurjc 
add, shake, and centrifuge: the toluene layer shows no red 
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color. Add 1 mL of sodium nitrite solution (1 in 50), shake, 
and centrifuge: any red color in the toluene layer is not 
darker than that obtained when a volume of potassium to- 
dide solution (1 in 4000), containing a quantity of iodide 
corresponding to 0 , 02 % of the weight of diatrizoate 
meglumine and diatrizoate sodium in the volume of injec¬ 
tion taken is diluted with water to 24 mL and substituted for 
the solution under test ( 0 , 02 % of i od i de). 


Delete the foltowing: 

*Heavy metals (231)—In a 50-mL color-comparison tubę, 
mix a volume of Injection, equivalent to 1.0 g of the total of 
diatrizoate meglumine and diatrizoate sodium, with 5 ml of 
1 N sodium hydroxide, difute with water to 40 ml, and mix, 
Using this as the Test preparation, proceed as directed in the 
test for Heavy metals under Diatrizoate Meglumine: the limit 

is 0.002%, rn (OH letni I (fin-20 \ B) 

Other reąu Erements— 1 1 meets the reguirements under In- 
jections and Implanted Drug Products (1). 

Assay for diatrizoate meglumine—Pipet 5 ml of Injec- 
tion into a 10-mL volumetric fiask, add water to volume, 
and mix. Determme the angular rotation (see Optical Rota - 
tion (781» of the diluted Injection, using a 100-mm tubę, 
Calculate the eon tent, in mg per mL, ofCiiH^aNżCh ■ 
C 7 H 17 NO 5 in the Injection by the formula: 

2000o/6.01 

in which o is the observed angular rotation, in degrees, cor- 
rected for the blank, and the factor 6,01 is the specific rota¬ 
tion, in degrees, of diatrizoate meglumine, 

Assay for iodine—Transfer an accurately measured volume 
of Injection, equivalent to about 4 g of the total of dia¬ 
trizoate meglumine and diatrizoate sodium, to a 50-mL vol- 
umetric fiask, dilute with water to volume, and mix. Pipet 
5 mL of this solution into a gfass-stoppered, 125-mL conical 
fiask, add 30 mL of 1.25 N sodium hydroxide and 500 mg 
of powdered zinc, connect the fiask to a reflux condenser, 
and reflux the mixture for 1 hour. Cod the fiask to room 
temperaturę, rinse the condenser with 20 mL of water, dis- 
connect the fiask from the condenser, and filter the mrxture. 
Rinse the fiask and filter thoroughly, adding the rinsings to 
the filtrate, Add 5 mL of glacial aceti c acid and 1 mL of tet- 
rabromophenolphthalein elhyl ester TS, and titrate with 
0.05 N si]ver nilrate V5 until the yellow precipitate just turns 
reen. Each mL of 0.05 N silver nitrate is equivalent to 
.345 mg of iodine. 


Diatrizoate Meglumine and Diatrizoate 
Sodium Solution 


» Diatrizoate Meglumine and Diatrizoate Sodium 
Solution is a solution of Diatrizoic Acid in Purified 
Water prepared with the aid of Meglumine and 
Sodium Hydroxide, It contains not less than 
95,0 percent and not niore Lhari 105,0 percent of 
the labeled amounts of diatrizoate meglumine 
(C 11 H 9 I 3 N 2 O 4 ■ C 7 H 17 NO 5 ) and of iodine (I). It may 
contain smali amounts of suitable buffers, Edetate 
Disodium, and flavoring agents. 

Packaging and sto ragę—Preserve rn tight, lighf-resistant 
containers. 

Labeling—Label the Container to indicate that the contents 
are not intended for parenteral use. 


USP fteference standards (11)— 

USP Diatrizoic Acid RS 

Identification— 

A: Dilute a volume of Solution, if necessary, with an 0.8 
in 1000 solution of sodium hydroxide in metnanol, to ob- 
tain a test solution havinq a concentration of 1 mg per ml, 
The test solution responds to the Thin-Layer Chroma to* 
graphic Identification Test (201), the Standard solution being 
prepared at a concentration of I mg of USP Diatrizoic Acicf 
RS per mL in a 0,8 in 1000 solution of sodium hydroxide in 
methanol, the solvent mixture being a mixture of chloro¬ 
form, methanol, and ammonium hydroxide ( 20 : 10 : 2 ), and 
short-wavelength UV light being used to locate the spots, 

B: Evaporate a volume of Solution, equivalent to about 
500 mg of diatrizoate meglumine and diatrizoate sodium, to 
dryness, and heat the residue so obtained in a crudble: vio- 
let vapors are evolved, 
pH (791): between 6.0 and 7.6, 

lodflne and iodide—Using as the Test preparation a volume 
of Solution equivalent to about 2 g of diatrizoate 
meglumine and diatrizoate sodium and dilutmg it with 
water to 24 mL in a 50-mL centrifuge tubę provided with a 
stopper, proceed as directed for Procedurę in the test for 
Iodine and iodide under Diatrizoate Meglumine, 

Assay for diatrizoate meglumine—Pipet a volume of 
Solution, equivalent to about 1.5 g of diatrizoate meglumine 
and diatrizoate sodium, into a 250-mL volumetric fiask, di¬ 
lute with water to volume, and mix. Pipet 10 mL of the 
solution so obtained into a glass-stoppered, 250-mL fiask, 
Add 4 mL of 2 N sulfuric acid and 20 mL of sodium 
metaperiodate solution (1 in 200), Insert the stopper, and 
set aside in the dark for 1 hour, Add 50 mL of water, mix, 
and add 10 mL of potassium iodide TS. Insert the stopper 
quickly, mix by swrrling for 20 seconds, and immediately ti- 
trate with 0.1 N sodium thiosuitate V5, using 3 mL of starch 
TS. Perform a blank determination, and make any necessary 
correction, Each mL of 0,1 N sodium thiosulfate is equiva~ 
lent to 1 0.11 mg of CuhMaNzÓ* ■ C 7 H 17 NO 5 . 

Assay for iodine—Transfer an accurately measured volume 
of Solution, equivalent to about 4 g of the total of dia¬ 
trizoate meglumine and diatrizoate sodium, to a 50-mL vol- 
umetrio fiask, dilute with water to volume, and mix. Pipet 
5 ml of this solution into a glass-stoppered, 125-mL conical 
fiask, add 30 mL of 1,25 N sodium hydroxide and 500 mg 
of powdered zinc, connect the fiask to a reflux condenser, 
and reflux the mixture for 1 hour. Cool the fiask to room 
temperaturę, rinse the condenser with 20 mL of water, dis- 
connect the fiask from the condenser, and filter the mixture. 
Rinse the fiask and filter thoroughly, adding the rinsings to 
the filtrate. Add 5 ml of glacial acetic acid and 1 mL of tet- 
rabromophenolphthalein ethyl ester TS, and titrate with 
0.05 N silver nitrate VS until the yellow precipitate just turns 
greem Each mL of 0.05 N silver nitrate is equivalent to 
6.345 mg of iodine. 


Diatrizoate Sodium 



CnH B l 3 N 2 NaO, 635.90 

Benzoic acid, 3,5-bis(acetylamtno)-2,4,6-triiodo- # 
monosodium salt; 

Monosodium 3,5-diacetamido-2,4,6-triiodobenzoate 
[737-31-5]. 
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DEFINITION 

Diatrizoate Sodium contains NLT 98.0% and NMT 102.0% 
of diatrizoate sodium (CnHaUNaNaCLi), calculated on the 
anhydrous basis, 

IDENTIFICATION 

* A. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Solution A: Sodium hydroxide in methanol (0.8 in 
1000) 

Standard solution: 1 mg/mL of USP Diatrizoic Add RS 
in Solution A 

Sample solution: 1 mg/mL of Diatrizoate Sodium In So¬ 
lution A 

Developing solvent system: Methanol, chloroform, 
and ammonium hydroxlde (10:20:2) 

Anaiysis 

Samples: Standard solution and Sample solution 
Locate the spots uslng short-wayelength UV llght 
Acceptance criteria: Meets the requlrements 

* B. A 5-mg/mt solution In water imparts an intense yel- 
Jow color to a nonluminous flame conflrming the pres- 
ence of sodium. 

AS5AY 

* PROCEDURĘ 

Sample solution: Transfer 300 mg of Diatrizoate So¬ 
dium to a glass-stoppered, 125-mL conical fiask, add 
30 mL of 1.25 N sodium hydroxide and 500 mg of 
powdered zlnc, connect the fiask to a reflux condenser, 
and reffux the mixture for 1 h. Cool the fiask to room 
temperaturę, rinse the condenser wlth 20 ml of water, 
disconnect the fiask from the condenser, and fliter the 
mlxture. Rinse the fiask and ftlter thoroughly, adding 
the rlnsings to the filtrate. Add 5 ml of glacial acetic 
add and T mL of tetrabromophenolphthalein ethyl ester 
TS. 

Tltrlmetric system 
(See Titrimetry (541).) 

Modę: Direct titration 
Titrant: 0.05 N sllver nltrate VS 
Endpoint detection: Visual 

Anaiysis: Ti tratę the Sample solution with the Titrant un- 
til the yelfow precipitate just turns green, 

Calculate the percentage of diatrizoate sodium 
(CnHabNaNaOO in the portion of Diatrizoate Sodium 
taken: 

Result = [(Vx N x F)/W] x 100 

V ~ sample Titrant volume (mL) 

N = Titrant normality (mEq/mL) 

F - equlvalent weight of diatrizoate sodium, 

212 mg/mEq 

W = weight of Diatrizoate Sodium (mg) 

Acceptance criteria: 98.0%“102.0% on the anhydrous 
basis 

IMPURITIES 


Dełete the followlng: 

•* Heavy Metals (231) 

Standard solution: To 2.0 mL of Standard Lead Solution 
(20 pg of Pb) In a 50-mL coior-comparison tubę, add 
5 mL of 1 N sodium hydroxide, and dilute with water 
to 40 mL. 

Sample solution: Dtssolve 1.0 g of Diatrizoate Sodium 
in 20 mL of water and S mL of 1 N sodium hydroxide, 
transfer the solution to a 50-mL color-comparison tubę, 
and dilute with water to 40 mL. 

Anaiysis: To each of the tubes containing the Standard 
solution and the Sample solution, add 10 mL of sodium 


sulfide TS, aliow to stand for 5 min, and view down- 
ward over a white surface, 

Acceptance criteria: The color of the solution from the 
Sample solution is not darker than that of the solution 
from the Standard solution (0.002%).* {OffidaM-]an- 20 T&) 

* Limit of Free Aromatic Aminę 

Solution A: 1 mg/mL of N-(1-naphthyl)elhylenedtarnme 
dihydrochionde in a mixture of propylene alycol and 
water (70:30) 

Standard stock solution: 0.5 mg/mL of USP Diatrizoic 
Add ReJated Compound A RS in 0,1 N sodium 
hydroxide 

Standard solution: Transfer 4 mL of water, 1 0 mL of 
0.1 N sodium hydroxide, and 1,0 mL of Standard stock 
solution to a 50-mL yolumetric fiask. 

Sample solution: Transfer 1.0 g of Diatrizoate Sodium 
to a 50-mL yolumetric fiask, and add 5 ml of water and 
10 mL of 0.1 N sodium hydroxide. 

Blank solution: Transfer 5 mL of water and 10 mL of 
04 N sodium hydroxide to a 50-mL yolumetric fiask, 
instrumental conditions 
Modę: VIs 

Analytical wavelength: 465 nm 
Celi: 1 cm 
Anaiysis 

Samples: Standard solution, Sample solution, and Blank 
solution 

Treat the Samples as follows. Add 25 mL of dimethyl- 
su!foxide. Place the fiask in an ice bath for 5 min, Add 
2 mL of hydrochlorlc add, and aliow to stand in the 
ice bath for 5 min, Add 2.0 mL of sodium nitrite solu¬ 
tion (20 mg/mL), and aliow to stand in the ice bath 
for 5 min. Remove the fiask from the ice bath, add 
1.0 mL of sulfamic acid solution (80 mg/mL), and al- 
fow to stand in the ice bath for 5 min. [Caution— 
Considerable pressure Is produced.] Add 2.0 mL of So¬ 
lution A. Remove the ffasks from the ice bath and aliow 
to stand in a water bath at room temperaturę. Shake 
occasionally, reieasing the pressure by ioosening the 
stopper. Dilute with water to volume. Within 5 min, 
measure the absorbances of the Standard solution and 
Sample solution against the blank. 

Acceptance criteria: The absorbance of the Sample so¬ 
lution is NMT that of the Standard solution (NMT 0,05% 
of free aromatic aminę). 

SPECIFKC TESTS 

• Water Ditimmination (921), Method h NMT 10,0% 
a Limit of Iodine and Iodide 

Standard solution: DissoIve 0.5 mg of potassium iodlde 
In 24 mL of water In a 50-mL stoppered centrifuge 
tubę. 

Sample solution: Transfer 2.0 g to a 50-mL stoppered 
centrifuoe tubę, dilute with water to 24 mL, and shake 
to dissofye. 

Anaiysis 

Samples: Standard solution and Sample solution 
Treat the Samples as follows. Add 5 mL of toluene and 
5 mL of 2 N sulfurlc add, shake, and centrifuge. The 
toluene layer shows no red coior. Add 1 mL of sodium 
nitrite solution (1 in 50), shake, and centrifuge, 
Acceptance criteria 

1. the Sample solution does not show any red color in 
the toluene layer prlor to addition of the sodium ni¬ 
trite solution. 

2. The red color of the toluene layer in the Sample 
solution after the addition of sodium nitrite solution is 
not darker than the Standard solution (NMT 0.02% of 
lodide). 

ADDITIONAL REQUIREMENTS 

o Packaging and Stgrace: Preserve in well-closed contain- 
ers* Storę at room temperaturę. 
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« U5I* Reference Standards (11) 

USP Diatrizoic Acid RS 

USP Diatrizoic Acid Related Compound A RS 
5-Acetamido-3-amino-2,4 y 6-triiodobenzoic acid. 
C 9 H 7 1 3 Nz03 571.88 


Diatrizoate Sodiuim MectSon 

» Diatrizoate Sodium Injection is a sterile solution 
of Diatrizoate Sodium in Water for Injection, or a 
sterile solution of Diatrizoic Acid in Water for In- 
jection prepared with the a id of Sodium Hydrox- 
ide, It contains not less than 95,0 percent and 
not morę than 105.0 percent of the labeled 
amount of diatrizoate sodium (CnHshNiNaC^). It 
may contain smali amounts of suitable buffers 
and of Edetate Calcium Disodium or Edetate Di- 
sodium as a stabilizer. Diatrizoate Sodium Injec- 
tion intended for intravascular use contains no 
antimicrobial agents. 

Packaging and storage—Preserve Injection intended for 
intravascuiar injection in single-dose containers, preferabiy of 
Type I or Type III glass, protected from light. Injection in¬ 
tended for other than intravascular use may be packaged in 
100-mL multiple-dose containers, preferabiy of Type I or 
Type III glass, protected from light* 

Laheiing—tabel containers of Injection intended for in- 
travascular injection to direct the user to discard any unused 
portion remaining in the Container, Labę! containers of in¬ 
jection intended for other than intravascufar injection to 
show that the contents are not intended for intravascular 
Enjection. 

USP Ref er ence standards (11)— 

USP Diatrizoic Acid RS 

USP Diatrizoic Add Related Compound A RS 

5-Acetanmdo-3“amino-2,4,6-triiodabenzoic acid. 

C 9 H 7 l 3 N 2 Ch 571.88 
USP Endotoxin RS 

Eden tif kation— 

A: Dilute a volume of Injection, if netessary, with a 0.8 in 
1000 solution of sodium hydroxide in methanol to obtain a 
test solution having a concentration of 1 mg per ml. The 
test solution responds to the Thin-layer Chroma tog raphic 
Identification Test the Standard solution being pre¬ 

pared at a concentration of 1 mg of USP Diatrizoic Acid RS 
per ml in a 0.8 in 1000 solution of sodium hydroxide in 
methanol, the soivent mixture being a mixture of chloro¬ 
form, methanol, and ammonium hydroxide (20:10:2), and 
short-wavelength UV light being used to locate the spots. 

B: Evaporate a vofume of lnj'ection, equivalent to about 
500 mg of diatrizoate sodium, to dryness, and heat the resi- 
due so obtained in a crudble: violet vapors are evo1ved, 
Bacteriail Endotoxins Test (85)—It contains not morę 
than 5,6 USP Endotoxin Units per mL for Injections contain- 
ing 20% of diatrizoate sodium; not morę than 1.3 USP En- 
dotoxin Units per mL for Injections contalning 25% of dia¬ 
trizoate sodium; and not morę than 5.0 USP Endotoxin 
Units per mL for Injections containing 50% of diatrizoate 
sodium. 

pH (791): between 6.0 and 7.7, 

lodme and iodflde—Usrng a vo!ume of Injection equivalent 
to 2.0 g of diatrizoate sodium, and diluting it with water to 
24 mL in a 50-mL centrifuge tubę providea with a stopper, 
proceed as directed for Procedurę in the test for fodine and 
iodide under Diatrizoate M eg laminę. 


Dełete the foliowing : 

®Heavy metals (231)—In a 50-mL tolor-comparison tubę 
mix a volume of Injection, equivalent to 1.0 g of diatrizoate 
sodium, with 5 mL of 1 N sodium hydroxide, dilute with 
water to 40 mL, and mix. Using this as the Test preparation, 
proceed as directed in the test for Heavy metals under Dia¬ 
trizoate Meglumine: the limit is 0*002%*# (Offitial ! ]iin-2DI8) 

Free aro mat k aminę—Transfer a volume of Injection, 
equivaient to L0 g of diatrizoate sodium, to a 50-mL volu- 
metric fiask, dilute with water to 5 mL, and add 10 mL of 
0.1 N sodium hydroxide, Proceed as directed in the test for 
Free aromatic aminę under Diatrizoate Meglumine, beglnnlng 
with 'To a second 50-mL volumetric fiask transfer 4 mL of 
water." 

Other reąiilraneiits— It meets the reguirements under in¬ 
jections and Impianted Drug Products (1), 

Assa y—Pipet info a glass-stoppered 125-mL conical fiask a 
volume of Injection, equivalent to about 500 mg of dia¬ 
trizoate sodium. Add 30 mL of 1.25 N sodium hydroxide 
and 500 mg of powdered zinc, and reflux the mixture for 
1 hour. Cooi to room temperaturę, wash the condenser with 
20 ml of water, and fil ter the mtxture. Wash the fiask and 
the filter with smali portions of water, adding the washings 
to the filtrate, Add to the filtrate 5 mL of gladal acetic acid 
and 1 mL of tetrabromophenolphthalein ethyl ester TS, and 
titrate with 0.05 N silver nitrate VS until the color of the 
yellow precipitate just changes to green* Each mL of 0.05 N 
si!ver nitrate is equivafent to 10,60 mg of CnHahNzNaG.t. 


Diatrizoate Sodium Solution 


» Diatrizoate Sodium Solution is a solution of 
Diatrizoate Sodium in Purifśed Water, or a solu¬ 
tion of Diatrizoic Acid in Purified Water prepared 
with the aid of Sodium Hydroxide. It contains 
not less than 95.0 percent and not morę than 
105.0 percent of tne labeled amount of dia¬ 
trizoate sodium (CnHshNzNaC^). it may contain 
a suitable pre$ervative. 

Pa ck ag mg and storage-—Preserve in Eight, light-resistant 
containers. 

LabeJing— Label the Container to indicate that the contents 
are not intended for parenteral use. 

USP Refeirence standards (71 y— 

USP Diatrizoic Add RS 
Identification— 

A: Dilute a vdume of Solution, if necessary, with a 0.8 in 
1000 solution of sodium hydroxide in methanol to obtain a 
test solution having a concentration of 1 mg per mL. The 
test solution responds to the Thin-layer Chromatographic 
Identification Test (201), the Standard sofutlon being pre¬ 
pared at a concentration of 1 mg of USP Diatrizoic Acid RS 
per mL in a 0.8 in 1000 solution of sodium hydroxide in 
methanol, the so!vent mixture being a mixture of chloro¬ 
form, methanol, and ammonium hydroxide (20:10:2), and 
short-wavelength UV light being used to locate the spots. 

B: Evaporate a volunie of Solution, equivalent to about 
500 mg of diatrizoate sodium, to dryness, and heat the resi- 
due so obtained in a suitable crucibfe: violet vapors are 
evolved. 

pH (791): between 4.5 and 7.5. 

lodine and iodide— Using as the Test preparotion a volume 
of Solution eauivafent to 2.0 g of diatrizoate sodium and 
diluting it with water to 24 mL in a 50-mL centrifuge tubę 
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provided with a stop per, proceed as dlrected for Procedurę 
in the test for lodine and iodide under Diatrizoate Meglumine. 
Assay —Pipet a voiume of Solution, equivalenl to about 
400 mg of diatrizoate sodium, into a 125-mL conical fiask. 
Add 30 mL of 1.25 N sodium hydroxide and 500 mg of 
powdered zinc, connect the fiask to a reflux condenser, and 
reflux the mixture for 1 bour. Cooi the fiask to room tem¬ 
peraturę, rinse the condenser with 20 mL of water, discon- 
nect the fiask from the condenser, and fi Eter the mixture. 
Rinse the fiask and fflter thoroughfy, adding the rinsings to 
the filtrate. Add 5 mL of glaeiai acetic acid and 1 ml of tet- 
rabromophenofphthalein ethyl ester TS, and titrate with 
0.05 N st!ver nitrate V5 until the yellow precipitate just turns 
green. Each mL of 0.05 N silver nEtrate Es eguivalent to 
1 0.60 mg of CnHaUNiNaO^ 


Diatrizoic Acid 



( 41 H 9 UN 2 O 4 (anhydrous) 613.91 

CnH 9 l 3 N^ ■ 2H 2 0 649.95 

Benzoic acid, 3,5-bi5(acetylamino)-2,4,6-triiodo-; 

3,5-Diacetamido-2,4,ó-tnjodobenzoic acid [117-96-4]. 

Di hydra te [50978-1 1-5]. 

DEFINITION 

Diatrizoic Acid is anhydrous or contaEns Lwo molecuEes of 
water of hydration. It contains NLT 98,0% and NMT 
102.0% of diatrizoic acid (C 11 H 9 I 3 N 2 O 4 ), calculated on the 
anhydrous basis. 

IDENTIFICATION 

* A. Thin-Layer Chromatographic Identification Test 

{ 201 ) 

Solution A: Sodium hydroxide in methanol (0.8 in 
1 000 ) 

Standard solution: 1 mg/mL in Solution A 
Sample solution: 1 mg/mL in Solution A 
Developing solvent system: Chloroform, methanol, 
and ammonium hydroxide (20:10:2) 

Analysis: Use short-wavelength UV light to [ocate the 
spots, 

Acceptance criteria: Meets the requirements 

* B. 

Sample: 500 mg 

Analysis: Heat tne Sompie in a suitable crucibfe. 
Acceptance criteria: Violet yapors are evolved. 

A5SAY 

* Procedurę 

Sample: 300 mg 
Titrimetric system 
(See Titrimetry (541).) 

Modę: Drrect titration 
Titrant: 0.05 N silver nitrate VS 
EndpoinE detection: Yisual 
Analysis: Transfer the Sample to a glass-stoppered, 
125-mL conical fiask, add 30 mL of 1,25 N sodium hy- 
droxide and 500 mg of powdered zinc, connect the 
fiask to a reflux condenser, and reflux the mixture for 1 
h. Cool the fiask to room temperaturę, rinse the con¬ 
denser with 20 mL of water, aisconneet the fiask from 
the condenser, and fil ter the mixture, Rinse the fiask 
and the filier thoroughfy, adding the rinsings to the 


filtrate. Add 5 mL of glacial acetic acid and 1 mL of tet- 
rabromophenofphthalein ethyl ester TS, Titrate the Som- 
p!e with Titrant until the yeflow precipitate just turns 
green. Each mL of Titrant is equivalent to 10.23 mg of 
diatrizoic acid (Ci 1 I-M 3 N 2 O 4 )* 

Acceptance criteria: 98.0%-l 02,0% on the anhydrous 
basis 

1MPURITIES 

® RE5IDUE ON IGNITION (281): NMT 0.1% 

Delete the foitowing: 

*fi HEAVY IWETALS (231) 

Standard solution: To 2,0 mL of Standard Lead Solution 
(20 ug of Pb) in a 50-mL color-comparison tubę add 
5 mi of 1 N sodium hydroxide, and dilute with water 
to 40 mL. 

Sample solution: Transfer 2,0 ml of solution, prepared 
as directed for Sample solution in the test for lodine and 
lodide , to a 50-mL cołor-comparison tubę. Add 5 ml of 
1 N sodium hydroxEde, and dilute with water to 40 ml, 
Analysis: lo each of the tubes containing Lhe Standard 
solution and the Sample solution add 10 mL of sodium 
sulflde TS, allow to stand for 5 min, and view down- 
ward over a white surface, 

Acceptance criteria: 20 ppm; the coior of the Sample 
solution is not darker than that of Lhe Standard solution . 

* Fhee Aromatic Aminę 

Standard stock solution: Dissolve a suitable guantity of 
USP Diatrizoic Add Related Compound A RS in 0.1 N 
sodium hydroxide. Use 0,2 mL of 0.1 N sodium hydrox- 
Ede for each 5.0 mg of Standard, and dilute with water 
to obtain 500 pg/mL. 

Standard solution: Transfer 4 mL of water, 10 mL of 
0.1 N sodium hydroxfde, and 1.0 mL of a Standard 
stock solution to a 50-mL volumetric fiask. 

Sample solution: Transfer 1.0 g to a 50-mL volumetric 
fiask, and add 12.5 mL of water and 2.5 mL of 0.1 N 
sodium hydroxide. 

Blank: Transfer 5 mL of water and 10 mL of 0.1 N so¬ 
dium hydroxide to a 50-mL volumetric fiask. 

Analysis: Treat each fiask as follows. Add 25 ml of di- 
methyl sulfoxide, insert the stopper, and mix by 
swlrltng gently. ChEII En an ice bath in the dark for 5 
min. In conducting the foilowing steps, keep the flasks 
in the ice bath and in the dark as much as possible 
until all of the reagents have been added. 

Slowly add 2 mL of hydrochloric acid, and allow to 
stand for 5 mrn. Add 2 mL of sodium ni tri te solution 
(20 mg/mL), and allow to stand for 5 min. Add 1 mL 
of sulfamic acid solution (80 mg/mL), shake, and altów 
to stand for 5 min. [NOTĘ—Considerable pressure is 
produced.] Add 2 ml of a solution (1 mg/mL) of N- 
(l-naphthyl)-ethylenediamEne dihydrochloride in dilute 
propylene glycof (700 mg/mL), Remove the flasks from 
the Ice bath and from storage in the dark, and allow 
to stand in a water bath at 22°-25° for 10 min. Shake 
gentfy and occasionafly during this period, releasmg 
the pressure by [oosening the stopper, Dilute with 
water to volume. 

Instrumental condltlons 
(See Ultravioiet-Visibie Spectroscopy (857).) 

Modę: Vis 

Analytical wavelength: 465 nm 
Celi: 1 cm 

Analysis: Within 5 min from the time of diluting the 
Solutions in al! three flasks to 50 mL, concomrtantly de- 
termine the absorbances of the Solutions. 

Acceptance criteria: 0.05%; the absorbance of the 
Sample solution is NMT that of the Standard solution . 
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SPECIFEC TESTS 

* Water Determination, Method I (921): NMT 1.0% (arv 
hydrous form), and between 4.5% and 7.0% (hydrous 
Form) 

o lODINE AND lODIDE 

Sample solution; Suspend 10.0 g in 10 mL of water, 
and add in smali portions, with stirring, 1.5 mL of so- 
dium hydroxide solution (400 mg/ml). When the solu- 
tion is co m ple te, adjust to a pH between 7,0 and 7.5 
with a diiute solution (8 mg/ml) of sodium hydroxide 
or hydrochloric add, and dilute with water to 20 mL 
Analysis: Dilute 4.0 mL of Sample solution with 20 ml 
of water in a 50-mL eentrifuge tubę provided with a 
stopper, add 5 mL of toluene and 5 mL of 2 N sulfuric 
add, shake, and eentrifuge: the toluene layer shows no 
red coior. Add 1 ml of sodium nitrite solution (20 mg/ 
mL), shake, and eentrifuge, 

Acceptance criterra: NMT 0.02% of iodide; any red 
color in the toluene layer is not darker than that ob¬ 
tained when a mixture of 2.0 mL of potassium iodide 
solution (0.25 mg/mL) and 22 mL of water is substi- 
tuted for the solution under test. 

ADDITBONAL RjEQUIREMENT$ 

<* PACKAGINC AND 5TORAGE: Preserve in welf-closed eon ta i n- 
ers. Storę at room temperaturo. 

® Labełing: La bel it to Indrcate whether it rs an hydrous or 
hydrous. 

o USP Reference Standards (11) 

USP Diatrizoic Add RS 

USP Diatrizoic Add Related Compound A RS 
5-Acetamida-3-amina-2,4,ó-triiodGbenzoic add. 
C 5 H 7 I 3 Nz0 3 571.88 


Plaże pam 



C, fi HiiCIN 2 0 284,74 

2H-l,4-Benzodiazepin-2-one, 7-chloro-1,3-dihydro-l -methyl* 
5-phenyk 

7-ChlorG4,3-dihydro-1-methyl-5-phenyl-2H4,4- 
benzodiazepin-2-one [439-14-5]. 

» Diazepam contains not less than 95.0 percent 
and not morę than 105,0 percent of 
C 16 H 13 CIN 2 O, calculated on the dried basis. 

Packaging and storage—Preserve in tight, light-resistant 
contalners. 

USP Referenci standards (11)— 

USP Diazepam RS 

USP Diazepam Related Compound A RS 

2- MethyiaminO”5-chlorobenzophenone, 

CmHuGNO 245.71 

USP Diazepam Related Compound B R5 

3- Amino-6<hloro-1-methyb4-phenytcarbostynL 
CuHrsCINaO 284.74 

USP Nordazepam RS 

7-Chloro-1,3-drhydro-5-phenyi-2/f-l ,4-benzodiazepin- 
2-one. 

CuHnCINaO 270,72 


Identification— 

A: Infrared Absorption (197K), 

B: Th in-Layer Chromatographk Identification Test (201)“ 

Test solution: 5 mg per mL, in acetone. 

Devefoptng solvent system: a rmxture of ethyl acetate and 
n-heptane (1:1)- 

Procedure— Proceed as directed in the chapter except use 
an unsaturated devdoping chamber, 

Meiting rangę, Class I (741): between 131° and 135°. 

Loss on drying (731)—Dry it in vacuum over phosphorus 
pentoxide at 60° for 4 hours: it loses not morę than 0.5% of 
its weight 

Reskiu<e on ignition (281): not morę than 0.1%, 

Detete the following: 

*Heavy metafs, Method U (231): 0,OO2%,» ( omm 

Related compounds— 

Mobile phose, System suita bility solution, and Chroma to- 
graphic system —Proceed as directed in the Assoy. 

Standard solution —Dissolve accuratefy weighed quantities 
of USP Diazepam Related Compound B RS, USP Diazepam 
Related Compound A RS, and USP Nordazepam RS in meth¬ 
anol, and dilute quantitatively, and stepwise if necessary, 
with methanol to obtain a solution having known concen- 
tratlons of about 1 ug per mL, 0.1 Liq per mL, and 3 uq per 
mL, respectiveiy. 

Test solution—Transfer about 10 mg of Diazepam, attu- 
rately weighed, to a 10-mL volumetric fiask, dissoive in and 
dilute with methanol to volumą and mix. 

Pracedure“Separately inject equa! volumes (about 10 pL) 
of the Standard solution and the Test solution into the chro- 
matograph, record the chromatograms, and measure the re- 
sponses for the major peaks. Calculate the percentage of 
diazepam related compound 8, diazepam related com¬ 
pound A, and nordazepam in the ponton of Diazepam 
taken by the formula: 

(Q/W)(ru/r s ) 

in whtch C fl is the concentration, in pg per mL, of USP Diaz¬ 
epam Related Compound 8 RS, USP Diazepam Related 
Compound A RS, or USP Nordazepam RS in the Standard 
solution; W is the weight, in mg, of Diazepam taken to pre- 
pare the Test solution; and m and r 5 are the peak responses 
obtained from the Test solution and the Standard solution , 
respectively: not morę than 0.01% of diazepam related 
compound A, not morę than 0.1% of diazepam related 
compound B, and not morę than 0.3% of nordazepam are 
found. 

Calculate the percentage of any other impurity in the por- 
tion of Diazepam taken by the formula: 

(Q/W)(n/n) 

in which Cs is the concentration, in pg per ml, of USP Diaz¬ 
epam Related Compound B RS in the Standard solution; n is 
tne peak respome for any other impurity obtained from the 
Test solution; and n is the peak response of USP Diazepam 
Related Compound B RS obtained from the Standard solu¬ 
tion: not morę than 0,1% of any other impurity is found; 
and not morę than 1.0% of the total impurities is found, 
Assay— 

Mobile phose—Prepare a filtered and degassed mixture of 
acetonitnle, water, and methanol (2:2:1), Make adjustments 
if necessary (see System Suita bili ty under Chromatography 
(621)). 

System suitability solution —Dissolve suitable guantities of 
USP Nordazepam RS and USP Diazepam RS in methanol, 
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using sonication rf necessary, to obtain a solution containing 
about 0.1 mg of each per mL. 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Diazepam RS In methanol, and dilute quan- 
t!tatively, and stepwise If necessary, with methanol to obtain 
a solution having a known concentration of about 0.1 mg 
per mL. 

Assay preparation —Transfer about 10 mg of Diazepam, 
accurately weighed, to a 100-mL volumetnc fiask, dissolve in 
and difute with methanol to volume, and mix. 

Chromotogrophic system (see Chromatography (621»—The 
liguid chromatograph is eauipped with a 254-nm detector 
and a 3.9-mm x 15-cm oolumn that contains packing LI. 
The fiow ratę is about 1 mL per minutę. Chromatograph the 
System sułtabiiity solution , and record the peak responses as 
directed for Procedurę: the relative retention times are about 
076 for nordazepam and 1.0 for diazepam; the resolution, 

R, between nordazepam and diazepam is not less than 4; 
the column effidency is not less than 5000 theoretical plates 
for the diazepam peak; the tailing factor for diazepam is not 
morę than 2.0; and the reJative standard deviation for the 
diazepam peak for replicate injections is not morę than 
2 . 0 %. 

Procedurę —Separateiy inject equal volumes (about 10 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, In mg, of CińHiaCINhO In the portion of Diazepam 
taken by the formula: 

10GC(r (/ /rs) 

in which Cis the concentratlon, in mg per mL, of USP Diaz¬ 
epam RS in the Standard preparation; and r u and r s are the 
peak responses obtained from the Assay preparation and the 
Standard preparation, respectively. 


Diazepam Capsiiles 

» Diazepam Capsules contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of diazepam (CóHnCIlNhO). 

Packaging and storage —Preserve in tight, liaht-resistant 
containers. 

USP Reference standards (11)— 

USP Diazepam RS 
USP Nordazepam RS 

7-Chlora-l,3-dihydra-5-phenyL2H-1,4*benzodiazepin- 

2-one. 

CuHuCINzO 270.72 

Identification— 

A: The retention time of the major peak in the chromato- 
ram of the Assay preparation corresponds to that of the 
tandard preparation , as obtained in the Assay. 

B; Transfer an accurately weighed amount of Capsule 
contents, equivalent to about 10 mg of diazepam, to a 
50-mL centnfuge tubę, and add 2 mL of acetone. Place the 
centnfuge tubę in an ultrasonic bath for 5 minutes, and cen* 
trifuge. Using 100 ^L of the supernatant as the test solution, 
and 100 pL of a solution of USP Diazepam RS In acetone 
containing 5 mg per mL as the Standard solution, proceed 
as directed for Identification test 8 under Diazepam . 


DissoJution (711)— 

Medium: 0.01 N hydrochlonc add; 900 mL. 

Apparatus I: 100 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of Ci fi H u CIN20 dis- 
sotved by empioying UV absorption at the wavelength of 
maximum absorbance at about 284 nm on filtered portions 
of the solution under test, suitably diluted with Dissolution 
Medium , if necessary, in comparison with a Standard solu¬ 
tion having a known concentration of USP Diazepam RS in 
the same Medium . 

Tolerances —Not less than 85% (Q) of the labeled amount 
of Ci*HhCIN 2 0 is dis$olved in 45 minutes. 

Uniform Ity of dosage unlts (905): meet the reguire- 
ments, 

Assay— 

Mobile phose, System suitability solution, Standard prepara¬ 
tion, and thromatographic system —Proceed as directed in 
the Assay under Diazepam. 

Assay preparation —Weigh and mix the contents of not 
less than 20 Capsules. Transfer an accurately weighed por¬ 
tion of the capsule contents, equivaient to about 10 mg of 
diazepam, to a 100-mL volumetric fiask. Add 50 mL of 
methanol, sonicate for 5 minutes, shake by mechanicaf 
means for 5 minutes, dilute with methanol to volume, mix, 
and fil ter, discarding the first few mL of the fil tratę. 

Procedurę —Separateiy inject equal volumes (about 10jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of diazepam (CińHntlN^O) in the portion of 
Capsules taken by tne formula: 

lOOCOWn) 

in which C is the concentration, in mg per mL, of USP Diaz* 
epam RS in the Standard preparation , and r u and n are the 
peak responses obtained rrom the Assoy preparation and the 
Standard preparation t respectively. 


Diazepam Extended-Release Capsules 

» Diazepam Extended-Release Capsules contain 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of diaze¬ 
pam (C 16 H 13 CIN 2 O). 

Packaging and storage —Preserve in tight, tight-resistant 
containers. 

USP Reference standards (11)— 

USP Diazepam RS 
USP Ethylparaben RS 

Identification— 

A: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chroma to gram of the Standard preparation, both relative to 
the interna! standard, as obtained m the Assay. 

B; Accurately weigh a guantity of Capsule contents, 
equivalent to 10 mg of diazepam, place in a 50*mL centri- 
fugę tubę, and add2 mL of acetone. Place the centrrfuge 
tubę in an ultrasonic bath for 5 minutes, remove from the 
ultrasonic bath, and centnfuge. Using 100 pL of the super¬ 
natant as the test solution, and 100 ul of a solution of USP 
Diazepam RS in acetone containing 5 mg per mL as the 
Standard solution, proceed as directed in Identification test B 
under Diazepam. 
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DfcsoJufion (711)— 

Medium: simulated gastric fluid T$, prepared without 
enzymes; 900 ml- 

Apparatus 1: 100 rpm, 

Times: 1, 4, 8, and 12hours. 

Mobilephase— Prepare a suitable degassed and filtered 
mlxture ot methanol and water (65:35), Make adjustments 
if netessary (see System Suitobiiity under Chromatoaraphy 
(621)), 

Buffer solution —Dissoke 77 A g of ammonium acetale in 
water to make 1000 mL of solution, and adjust with ammo¬ 
nium hydroxlde to a pH of 8.7, 

Standard solution —Dissolye an accurately weighed quan- 
tity of USP Diazepam RS in Medium , dilute quantltatively 
with Medium to obtain a solution having a known concen- 
tration of about 0.15 mg per mL, and mix. Transfer 2,0-, 
5.0-, 8,0-, and 10,0-mL allguots of this solution to separata 
100-mL yolumetric flasks, add Medium to yolume, and mix. 
Pipet 1.0 mL of each solution and 1,0 mL of Buffer solution 
into individual smali viafs, mix, and aliow to stand at room 
temperaturę for about 10 minutes. 

Test solution —Wrap each Capsule in a coli madę from a 
10 -cm piece of 18-gauge copper wire weighing approxi- 
mately 750 mg, so that the wire enclrcles the Capsule 4 
tlmes. The Capsule enclosed In the colf remains at the bot- 
tom of the basket (it should not fioat), Pass a portlon of the 
solution under test, obtained at each time Interal, through 
a suitable filter having a O.ć-jim porosity* Pipet 1,0 mL of 
each solution and 1.0 mL of Buffer solution fnto lndividual 
smali vials, mlx, and aliow to stand at room temperaturę for 
about 10 minutes. 

Chromatographic system (see Chromatography (621))—'The 
liquid chroma tog rap h is equipped with a 254-nm detector 
and an 8-mm x 10-cm column that contains packing LI. 

The flow ratę is about 5.0 mL per minutę* Chromatograph 
the approprlate Standard solution, and record the peak re- 
sponses as dlrected for Procedurę: the tailing factor Is not 
greater than 1*7; and the relatlye standard deylation for rep- 
ficate injectlons Is not morę than 2.0%. 

Procedurę— Sęparately inject equal volumes (about 
100 pL) of the Standard solution and the Test solution into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Determine the 
amount of CTaHnCIf^O dfssolved from peak responses of 
diazepam obtained from the Test solution and the Standard 
solution. 

Toierances— The percentage of the labeled amount of 
CisHnCINąO dissolved is wltnin the rangę stated at each of 
the following tlmes. 


Time fhotirsl 

Amount dlssolved 

1 

between 15% and 27% 

4 

between 49% and 66% 

8 

between 76% and 96 % 

12 

between 85% and 115% 


Uniform i ty of dosage unit* (905): meet the require- 
ments. 

Assa y — 

Mobile phase and Chromatographic system—Prepare as di- 
rected in the Assay under Diazepam * 

Interna! standard solution —Dissolve an accurately 
weighed guantity of USP Ethylparaben RS in methanol to 
obtain a solution having a known concentration of about 
1*5 mg per mL. 

Standard preparation—DissoWe an accurately weighed 
guantity of USP Diazepam RS in methanol, quantitatively di¬ 
lute with methanol to obtain a solution having a known 
concentration of about 1 mg per mL, and mix* Transfer" 
15.0 mL of this solution ancf o,0 mL of Internal standard so¬ 


lution to a 100-mL yolumetric fiask, dilute with methanol to 
volume, and mix. 

Assay preparation —Weigh and mix the contents of not 
fewer than 20 Capsules* Transfer an accurately weighed por- 
Lion of the mixture, equivalent to about 15 mg of diazepam, 
to a 100-mL yolumetric fiask* Add 5.0 mL of InternaI stan¬ 
dard solution and about 45 ml of methanol. Shake by me- 
chanicaf means for 30 minutes, dilute with methanol to vol- 
ums, and mix, Centrifuge about 30 mL of this solution for 
5 minutes, and filter* 

Procedurę —Separately Inject equa! yolumes (about lOjiL) 
of the Standard preparation a nd the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The taiflng factor for 
diazepam is not morę than 2,0; and the relatlve standard 
deviation for the diazepam peak for replicate injecdons is 
not moro than 2.0%, [notę— For the purpose of identlfica- 
tion, the relative retention tlmes are about 0.5 for ethylpara- 
ben and 1,0 for diazepam,] Caiculate the guantity, in mg, 
of diazepam (CióH^CINżO) j n the portlon of Capsules taken 
by the formula: 

lOOCflWfls) 

in whlch C is the concentration, In mg per mL, of USP Diaz¬ 
epam RS in the Standard preparation; and Ru and R$ are the 
peak response ratlos obtained from the Assay preparation 
and the Standard preparation, respectlveiy. 


Diazepam InjectSon 

» Diazepam Injection is a sterile solution of Diaz¬ 
epam in a suitable medium. It contains not iess 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of CieHuClIsbO. 

Packaging and storage —Preserve In single-dose or multl- 
ple-dose containers, preferabfy of Type 1 glass, protected 
from light, 

USP Reference sfandards (11)— 

USP Diazepam RS 
USP Endotoxin RS 
idenfificafflon— 

A: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that of the 
Standard preparation, both relatlve to the internal standard, 
as obtained tn the Assay. 

B: Transfer a yolume of Injection, equivalent to about 
10 mg of diazepam, to a separator, add 20 mL of water, 
and snake. Ada 20 mL of chloroform, and shake vlgorously 
for 2 minutes. Filter the chloroform fayer through aoout 5 g 
of anhydrous gra nu lar sodium sulfate into a beaker. Wash 
the sodium sulfate with 20 mL of chloroform, collecting the 
washing In the beaker. Eyaporate the chloroform extract on 
a steam bath with the aid of a current of alr to a yolume of 
about 5 mL. Remove the beaker from the steam bath, and 
evaporate the chloroform extract with the aid of a current 
of alr to dryness. Dissolye Lhe residue in 20 mL of anhydrous 
ether, filter, and eyaporate the filtra te to dryness using a 
current of alr. Vigorously scrape the resulting oily film with a 
spatula, and dry in vacuum over phosphorus pentoxide at 
60° for 4 hours: the JR absorptlon spectrum of a potasslum 
bromide dlspersion of the residue exhibits maxima onfy at 
the same wavelengths as that of a simllar preparation of 
USP Diazepam RS. 

BacfeiriaJI Endotoxins Test (85)—It contains not morę 
than 11.6 USP Endotoxsn Unlts per mg of diazepam. 
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pH {791): between 6.2 and 6.9. 

Other requiremertfs—-It meets the requrrements under In- 
jections and fmplanied Drug Products (1). 

C hangę to read: 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture oF 
methanoi and water (65:35). Make adjustments if necessary 
(see System Suita bili ty under Chromatography (621)). 

Interna! standard solution— [notę— Prepare fresh darly.j 
Prepa re a solution of p-tolualdehyde m methanoi contalning 
about 0.3 pi per mL. 

Standard prepa radon —Dissolve an accurately weighed 
quantity of USP Diazepam RS in methanoi, and di lute quan- 
titative[y, and stepwise if necessary, with methanoi to obtain 
a solution having a known concentration of about 1 mg per 
ml. Transfer 5.0 mL of this solution to a 25-ml volumetric 
fiask, add 5.0 mL of Interna! standard solution, dii u te with 
methanoi to volume, and mix to obtain a Standard prepara¬ 
tion having a known concentration of about 0.2 mg of USP 
Diazepam RS per mL. 

Assay preparation— Transfer an accurately measured voh 
ume of injection, equivalent to about 10 mg of diazepam, 
to a 50-mL volumetnc fiask* Pipet 10 mL of Interna! standard 
solution into the fiask, di lute with methanoi to volume, and 
mix. 

Chromatographic system (see Chromatography (621})—The 
|]quid chromatograph is eouipped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 1 .4 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed under Procedurę: the relative retention times are 
about 0.5 for p-tolualdehyde and 1.0 for diazepam, the tatl- 
ing factor for the diazepam peak is not morę than 2*5, the 
resolution, R, between the p-tolualdehyde and diazepam 
peaks is not less than 3.5, and the relatrve standard devia- 
tion for replicate injections is not morę than 2.0%. 

Procedurę —Separately inject equa! vofumes (between 
10 pL and 20 j.iL) of the Standard preparation and the Assay 
preparation into the chromatograph, record the chrom ato- 
grams, and measure the responses for the major peaks. Cal- 
cuiate the quantity, in mg, of CisHuCIN^O in each mL of 
the Injection taken by the formula: 

®5QfC / / &)• 1-|un 20]6) 

in which C is the concentration, in mg per mL, of USP Diaz¬ 
epam RS in the Standard preparation , V is the volume, rn 
mL, of injection taken, and Ru and ftj are the ratios of the 
peak responses of diazepam to that of p-tolualdehyde ob¬ 
tain ed from the Assay preparation and the Standard prepara¬ 
tion , respectively. 


Daazepam Tablets 

» Diazepam Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of diazepam (CieH^CINżO). 

Packaging and storage—Freserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Diazepam RS 
USP Nordazepam RS 

7-Chloro-l ,3“dihydro-5-phenyf-2H-],4-benzodIazepin- 
2-one. 

CisHnCfN.O 270.72 


IdeniJficafion— 

A: The retention time of the major peak in the chromato¬ 
grafii of the Assay preparation corresponds to that of the 
Standard preparation, as obtained in the Assay. 

B: Accurately weigh an amount of Tablet mass, equiva- 
lent to 10 mg of diazepam, place in a 50-mL centrifuge 
tubę, and add 2 mL of acetone. Place the centrifuge tubę in 
an uftrasonrc bath for 5 minutes, and centrifuge. Using 
100 liL uf the supernalant as Lfre test solution, 100 pL of a 
solution of USP Diazepam RS in acetone containing 5 mg 
per mL as the Standard solution, and a solvent system eon- 
sisting of equal volumes of ethyl acetate and n-heptane, 
proceed as directed fn Identification test B under Diazepam . 
The specified resuft is observed. 

Dbsoiution ( 711 )— 

Medium: 0.1 N hydrochlonc add; 900 mL. 

Apparatus 1: 100 rpm. 

Time: 30 minutes. 

Procedurę —Determlne the amount of C 16 H 13 CIN 2 O dis- 
solved by employing UV absorption at a wavelength of 
about 242 nm on filtered portions of the solution under 
test, suitably diluted with Dissoiution Medium , if necessary, in 
tomparison with a Standard solution having a known con¬ 
centration of USP Diazepam RS in the same Medium. 

Tolerances —Not less than 85% (Q) of the labeled amount 
of Ci 6 Hi 3 CIN 20 is dissoJved in 30 minutes. 

Utiifornitfy of dosage unlis {905): meet the reąufre- 
ments. 

Assay— 

Mobile phase , System suiiability solution, Standard prepara¬ 
tion, and Chromatographic system— Prepare as directed fn 
the Assay under Diazepam. 

Assay preparation —Weigh and finely powder not less 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 10 mg of diazepam, to a 
100-mL yolumetric fiask. Add about 50 ml of methanoi, 
sonrcate for 5 minutes, shake by mechanical means for 
5 minutes, dilute with methanoi to volume, mix, and filter, 
dlscarding the first few mL of the filtra te* 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Diazepam. Cal cuiate the quantity, in mq, of diazepam 
(CsehbijGNzO) in the portion of Tablets taken by the 
formula: 

100 C(rWr,) 

in which C is the concentration, in mg per mL, of USP Diaz¬ 
epam RS in the Standard preparation , and m and r$ are the 
peak responses obtained from the Assay preparation and the 
Standard preparation, respectively. 


Diazoxide 



CaHzCINjOiS 230.67 

2H-1,2,4-Benzothiadiazine, 7-chloro-3-methyf-, 1,1 -dioxide; 
7-Chloro-3-methyl-2H-l ,2,4-benzothiadiazine 1,1 -dioxide 
[364-98-7]. 

DEFINITION 

Diazoxide contains NLT 97.0% and NMT 102.0% of diazox- 
ide (CsH/GN^OżS), calculated on the dried basis. 
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IDENTIFICATION 

* A. INFRARED AB50RPTI0N (1 97M) 

® B, The retention tlme of the Sample solution corresponds 
to that of the Standard solution , both relative to the Inter¬ 
na I standard solu don , as obtained in the 4550/, 

ASSAY 

• Procedurę 

Mobile phase: Methanol, glaciat acetic acid, and 0,01 
M sodium 1 -pentanesulfonate (20:1:80) 

Diluent: Metnanol and water (1:4) 

Interna! standard solution: 2 mg/mL of hydrochloro- 
Łhiazide in methanol 

Standard stock solution: 1 mg/mL of USP Diazoxide RS 
tn methanot 

Standard solution: 50 qg/mL of USP Diazoxide RS and 
40 pg/mL of hydrochlbrothiazide prepared as follows. 
Transfer 5,0 mL of the Standard stock solution to a 
100-mL vofumetric fiask, add 2*0 mL of Internal stan¬ 
dard solution, and dilute with Diluent to volume, 

Sample stock solution: 1 mg/mL of Diazoxide in 
methanol 

Sample solution: Transfer 5.0 mL of the Sample stock 
solution to a 100-mL voJumetric fiask, add 2.0 mL of 
In terna I standard solution , and dilute with Diluent to 
volume. 

Chromatographic system 

(See Chromatography {62^), System Suita bil i ty.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3,9-mm x 30-om; packing LII 
Flow ratę: 2 m L/min 
Injection volume: 10 |.iL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention Limes of hydrochlorothia- 
zide and diazoxide are about 0.4 and 1.0, 
respectively.] 

Suitability reguirements 

Resolution: NLT 5 between the diazoxide and hydro- 
chlorothiazide peaks 

Relative standard deviation: NMT 1,5% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of diazoxide (CsH 7 CINz0 2 S) in 
the portion of Dlazoxide taken: 

Result = (RufR$) x (CdCd) x 100 

Ru = peak response ratio of diazoxide to the 

interna] standard from the Sample solution 
Rs ~ peak response ratio of diazoxide to the 

interna! standard from the Standard solution 
Cs - concentration of USP Diazoxide RS in the 
Standard solution (pg/mL) 

C u - concentration of Diazoxide in the Sample 
solution (pg/mL) 

Acceptance criteria: 97,0%-102.0% on the dried ba sls 

IMPURITJES 

« Residue on Ignition (281): NMT G.I% 

SPECIFIC TESTS 
» LOSS ON DrYINO (731) 

Analysis: Dry a sample at 105° for 4 h. 

Acceptance criteria: NMT 0.5% 

ADDmONAL REQUIREMENTS 

® PackaGING and Storage: Preserve in well-dosed eon tai n- 
ers. Storę at controlfed room temperaturę. 


« USP REFERENCE STANDARDS (11) 
USP Diazoxide RS 


PBazoxBc 9 e CaipsyUes 

DEFINITION 

Diazoxide Capsules contain NLT 90.0% and NMT 110,0% 
of the labeled amount of diazoxide (CaH/CINzOzS). 

IDENTIFICATION 

* A. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Sample solution: Equivalent to 2 mg/mL of diazoxide 
prepared as follows. Place a portion of Capsule contents 
equivalent to about 50 mg of diazoxide in a suitable 
centrifuge tubę, and add 25 mL of 0,1 N sodium hy- 
droxide. Shake for 15 min, and centrifuge. Use the 
supematant 

Developing solvent system: Methanol, ethyl acetate, 
and ammonium hydroxide (40:170:30) 

Acceptance criteria: Meet the requlrements 
® B. The retention time of the Sample solution corresponds 
to that of the Standard solution , both relative to the Inter¬ 
na! standard solution , as obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Methanol, glacial acetic add, and 0.01 
M sodium 1-pentanesulfonate (20:1:80) 

Diluent: Metnanol and water (1:4) 

Internal standard solution: 2 mg/mL of hydrochloro- 
thiazide in methanol 

Standard stock solution; 1 mg/mL of USP Diazoxide RS 
in methanol 

Standard solution: 50 pg/mL of USP Diazoxide RS and 
40 pg/mL of hydrochlorothlazide prepared as follows. 
Transfer 5.0 mL of the Standard stock solution to a 
100-mL volumetric fiask, add 2.0 mL of Interna! stan¬ 
dard solution , and dilute with Diluent to vo!ume. 

Sample stock solution: Nominaliy 1 mg/mL of diazox- 
ide prepared as follows. Remove, as completely as pos- 
sible, tne contents of NLT 20 Capsules, Transfer an 
amount equivalent to 100 mg of diazoxide to a 100-mL 
volumetric fiask. Add 15 mL of water, and shake by me- 
chanical means for 5 min. Add 60 mL of methanof, 
shake by mechanical means for 15 min, and dilute with 
methanol to volume. 

Sample solution: Transfer 5.0 mL of the Sample stock 
solution to a 100-mL volumetric fiask, add 2,0 mL of 
internal standard solution, and dilute with Diluent to 
volume. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3,9-mm x 30-cm; packing LII 
How ratę: 2 mL/mtn 
Injection volume: lOjiL 
System suitability 
Sample: Stan dard solution 

[NOTĘ—The relative retention times for hydrochlorothia- 
zide and diazoxide are about 0.4 and 1.0, 
respectively.] 

Suitability requirements 

Resolution: NLT 5 between the diazoxide and hydro- 
chlorothiazide peaks 


USP Monographs 






3722 Dtazoxide / Official Monographs 


USP 40 


Rdative standard deviatlon: NMT 1.5% 

Analysrs 

Samples; Standard solution and Sompie solution 
Calcujate the percentage of the labeled amount of 
diazoxide (Csl-bCiN^CbS) En the portion of Capsules 
taken: 

Result = ( Ru/R s ) x (Q/Q) x 1 00 

Ru = peak response ratio of diazoxide to the 

interna! standard from the Sampie solution 
Rs - peak response ratio of d3azoxide to the 

interna! standard from the Standard solution 
Q - concentration of USP Diazoxide RS in the 
Standard solution (jug/mL) 

C u = nominał concentration of diazoxide in the 
Sampie solution (pg/mL) 

Acceptance triteria: 90.0%-i1 0,0% 

PERFORMANCE TE5TS 

* OlSSOLUTIOM (711) 

Medium: pH 6.8 phosphate buffer (see Reagents, Indica - 
tors , and Solutions—Buffer Solutions); 900 ml 
Apparatus 1: 100 rpm 
Time: 45 min 

Sampie solution: Pass a portion of the solution under 
test through a suitable fil ter. 

Instrumentaf conditions 
Modę: UV 

AnalyticaJ wavefength: 268 nm 
Analysis: Determine the amount of diazQxide 
(CgH^CINzOzS) dissoived from UV maximum ab- 
sorbances of the Sampie solution compared to a simi- 
lady prepared solution of USP Diazoxide RS. 
iolerances: NLT 75% (Q) of the labeled amount of 
diazoxide (CeH?CJNzOz5) is dissolved. 

* Uniformity of Dosage Unjts (905): Meet the 

requirements 

ADDITIONAL REQU!REMENTS 
o Fackaging and Storage: Preser/e in well-dosed 
containers, 

* USP Reference Standards {11) 

USP Diazoxide RS 


Diazoxide HmSeetEorc 

DEHNITION 

Diazoxide Injection is a sterife sofution of Diazoxide in Water 
for injection, prepared with the aid of Sodlum Hydroxide. 
It contains NLT 90.0% and NMT 110.0% of the labeled 
amount of diazoxide (CshhCINaO^S). 

IDENTIFICATION 

* A. Thin-Layer Chromatograf hic Identification Test 

{ 201 } 

Standard solution: 1 mg/mL of USP Diazoxrde RS In 
methanol 

Sampie solution: Eguivalent to 1 mg/mL of diazoxide 
from a suitable portion of Injection, tn methanol 
Developlng solvent system: Methanol, ethyl acetate, 
and ammonfum hydroxide (40:170:30) 

Acceptance critena: Meets the requirements 

* B* The retention time of the Sampie solution corresponds 
to that of the Standard solution f both relative to the Inter¬ 
na! standard solution , as obtained in the Assay, 

ASSAY 

* Procedurę 

Mobile phase: Methanol, glacial acetlc acid, and 0.01 
M sodium 1-pentanesulfonate (20:1:80) 


Diluent: Methanol and water (1:4) 

Interna! standard solution: 2 mg/mL of hydrochloro- 
thiazide in methanoi 

Standard stock solution: 1 mg/mL of USP Diazoxide RS 
In methanoi 

Standard solution: 50 pg/mL of USP Diazoxide RS and 
40 pg/mL of hydrochlorothlazide prepared as follows. 
Transfer 5 0 mL of the Standard stock solution to a 
100-mL voEumetric fiask, add 2,0 mL of Internoi stan¬ 
dard solution, and di fu te with Diluent to volume. 

Sampie stock solution: Transfer a voiume of Injection 
equiva!ent to 45 mg of diazoxide to a 50-rnL volumetric 
fiask, and difute with methanoi to volume. 

Sampie sofution: Transfer 5.0 mL of the Sampie stock 
solution to a 100-mL volumetric fiask, add 2.0 mL of 
Interna! standard solution, and dllute with Diluent to 
valume. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LII 
Flow ratę: 2 mL/min 
Injection volume: 10 pL 
System sultability 
Sampie: Standard solution 

[Notę—T he relative retention times of hydrochlorothia- 
zide and diazoxide are about 0.4 and 1,0, 
respectively.] 

Sultability reguirements 

Resofution: NLT 5 between the diazoxide and hydro- 
chlorothiazide peaks 

Relatlve standard deviation: NMT 1.5% 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
diazoxide (CbHzONzOzS) in the portion of Injection 
taken: 

Result (Ru/Rs) x (Cs/Cu) x 100 

Ru = peak response ratio of diazoxide to the 

interna! standard from the Sampie solution 
Rs = peak response ratio of diazoxide to the 

interna! standard from the Standard solution 
G - concentration of USP D3azoxide RS in the 
Standard solution (jug/mL) 

Cu ~ nominał concentration of diazoxide in the 
Sampie solution (pg/mL) 

Acceptance critena: 9Q.G%-110,0% 

SPECIF9C TESTS 

• PH(791): 11.2-11.9 

• Bacterial Endotoxins Test {85}: It contains NMT 0.5 

USP Endotoxin Unit/mg of diazoxide. 

* Other Requirements: It meets the requirements in Injec- 

tions and Implanted Drug Products {!}. 

ADDITIONAL REQU!REMENT5 

s Packaging and Storage: Preserve In singfe-dose contain- 
ers, preferably of Type i glass, protected from tight. 

* USP Reference Standards {11} 

USP Diazoxide RS 
USP Endotoxin RS 


Piazoxide Orał Suspensfon 

DEFINITION 

Diazoxide O raf Suspension contains NLT 90.0% and NMT 
110 .0% of the labeled amount of diazoxide 
(C s H ? CiN 3 0 2 S), 
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IDENTIFICATION 

® A. Thin-Layer Chromatocraphig Identification Test 
{ 201 } 

Sample solution: Equiva!ent to 1 mg/mL of diazoxide 
prepared as follows. Place a portion of Ora] Suspension 
equivalent to 50 mg of diazoxide fn a 50-mL yolumetric 
fiask, Add 30 mL of 0 A N sodium hydroxide, shake for 
30 min, and dilute with 0.1 N sodium hydroxide to 
volume. 

Developing soiyent system: Methanol, ethyl acetate, 
and ammonrum hydroxide (40:170:30) 

Acceptance criteria: Meets the reqmrements 
o B. The retention tlme of the Sample solution corresponds 
to that of the Standard solution , both relative to the Inter¬ 
na! standard solution , as obtained Sn the Assay. 

ASSAY 
* Procedurę 

Mobile phase: Methanol, gladai acetic acid, and 0.01 
M sodium 1-pentanesulfonate (20:1:80) 

Diluent: Methanol and water (1:4) 

Internal standard solution: 2 mg/mL of hydrochtoro- 
thiazide in methanol 

Standard stock solution: 1 mg/mL of USP Diazoxide RS 
in methanol 

Standard solution: 50 pg/mL of USP Diazoxide RS and 
40 jig/mL of hydrochlorothiazide prepared as follows. 
Transfer 5.0 mL of the Standard stock solution to a 
100-mL yolumetric fiask, add 2.0 mL of Internal stan¬ 
dard solution , and dilute with Diluent to volume. 

SampJe stock solution: Transfer an amount equiva!ent 
to about 100 mg of diazoxide from freshly mixed Orał 
Suspension to a 50-mL centrifuge tubę. Add 2 mL of 
water and 35 mL of methanol, shake for 15 min, and 
centrifuge for 5 mrn. Transfer the supernatant to a 
200-mL yolumetric fiask. Repeat the extraction process 
two times, beginnlng with the addltlon of 2 mL of 
water, combine the extracts in the 200-mL yolumetric 
fiask, and dilute with methanol to vo!ume. 

Sample solution: Transfer 10,0 ml of the Sample stock 
solution to a 100-mL yolumetric fiask, add 2.0 mL of 
InternaI standard solution , and dilute with Diluent to 
volume, 

Chromatographic system 
(See Chromatograpny {62 1), System Suitabiiity .) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 1 
Fiow ratę: 2 mL/min 
Injection volume: 10 pL 
System suitabiiity 
Sample: Standard solution 

[ŃOTE—The re!ative retention times of hydrochlorothia¬ 
zide and diazoxide are about 0.4 and f .0, 
respectiyely,] 

Suitabiiity requirements 

Resolution: NLT 5 between the diazoxide and hydro- 
chiorothiazide peaks 

Relative standard deviation: NMT 1.5% 

Analysts 

Samples: Standard solution and Sample solution 
Cafcuiate the percentage of the labeled amount of 
riiazoxirie (GłhbCIKbOsS) in the portion of Graf Sus- 
pension taken: 

Result = (Ru/Rs) x (Cj/Cu) x 100 

Ru = peak response ratio of diazoxide to the 

internal standard from the Sample solution 
Rs ~ peak response ratio of diazoxide to the 

internal standard from the Standard solution 
Q - concentration of USP Diazoxide RS in the 
Standard solution (pg/mL) 

Cu - nominał concentration of drazoxide in the 
Sample solution (jig/mL) 


Acceptance criteria: 90,0%-110,0% 

PERFORMANCE TESTS 

o hjniformity of Dosace Units (905): Meets the require- 
ments for Orał Suspension packaged in single-unit 
contatners 

* Deuverable Volume (698): Meets the recjuirements for 

OraE Suspension packaged In multiple-unit contatners 

ADDBTIONAL REQUBREMENTS 

• Packaging and Storage: Preserve in tight, light-resistant 

containers. 

o USP Reference Standard* (11) 

USP Diazoxide RS 


Dibucaine 



CzoH 2St N 3 Oz 343.46 
4-Quinolinecarboxamide y 2-butoxy-N- 
[2-(diethylamino)ethyl]-, 

2 -Butoxy-W-[2-(diethylamino)ethyl]cinchoninamide 

[85-79-0]. 

» Dibucaine contains not less than 97*0 percent 
and not morę than 102.5 percent of C2oH29N 3 0 2/ 
calculated on the dried basis. 

Padkagmgi and storage —Preserve in tiqht, liaht-resistant 
containers. 

USP Reference standards (11)— 

USP Dibucaine Hydrochloride RS 

Identafkation— 

A: The IR absorption spectrum of a minerai oil dispersion 
of it, previously dried, exnibit$ maxima onfy at the same 
wavelengths as that of a similar dispersion of the residue 
prepared by dissolying 30 mg of USP Dibucaine Hydrochlo¬ 
ride RS in 5 mL of 0.5 N sodium hydroxlde, extracting the 
resulting solution with 5 ml of ether, evaporating the ether, 
and drymg the residue over phosphorus pentoxiae, 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparadon corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay, 

Melting rangę (741): between 62,5“ and 66,0°, deter- 
mined after drying. 

Loss on drying (731)—Dry it over phosphorus pentoxide 
for 16 hours: itToses not morę than 1,0% of its weight. 
Residue on Bgnltlon (281): not morę than 0.2%. 
Chromatographic purity— Proceed as directed for Chro- 
matographic purity under Dibucaine Hydrochloride; except to 
use a Test solution rontaining 36.2 mg of Dibucaine per ml: 
the principa] spot obtained From the Test solution corre¬ 
sponds in R f vaiue, cofor, and intensity to that obtained 
from the Standard solution; the sum of the Intensities of any 
secondary spots, if present in the chromatogram of the Test 
solution, corresponds to not morę than 2,0% of that of the 
principal spot in the chromatogram of the Standard solution 
on the basis of comparison witn the spots obtained from 
the Comparison Solutions. 

Assay— 

Mobile phase —Dissolye 1,20 g of sodium lauryl sulfate, 
0,20 g of sodium acetate, and 2.0 mL of triethyiamine in 
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300 mL of water. Adjust with glacial acetic add to a pH of 
5,6, add 700 ml of methanol, mlx, and pass through a suit- 
abie Frlter havmg a O.S^im or finer porosity. Make adjust- 
ments if necessary (see System Suitabitity under Chromata- 
grophy <621}), 

Solvent mixture —Prepare a mixture of methano! and 
water (70:30), 

Standard preporation—DissoWe an accurately weighed 
quantity of USP Dibucaine Hydrochloride RS in Solycnt mix- 
ture to obtain a solution havmg a known concentration of 
about 1 mg per mL Pass through a suitable filter having a 
0-5-f.im or rtner porosity. 

Assay preporation—Tra nsfer about 90 mg of Dibucaine, 
accurately weighed, to a 100-mL volumętne fiask, add 5o/- 
vent mixture to volume, and mlx. Pass through a suitable 
filter having a 0.5-pm or finer porosity. 

Chromatographic system (see Chromatography (621))—The 
liqufd chromatograph is eciuipped with a 254-nm detector 
and a 3,9-mm x 30-cm column that contains parking LI, 
The flow ratę is about 1,5 mL per minutę. Chromatograph 
the Standard preporation , and record the peak responses as 
directed for Procedurę: the column efficiency, determined 
from the analyte peak, is not less than 1500 theoretical 
plates; the taifing factor for the analyte peak is not morę 
than 3,0; and the relative standard aeviation for replicate 
injections is not morę than 2 %. 

Procedurę—SeparateJy inject equal volumes (about 10pl) 
of the Standard preporation a nd the Assay preporation into 
the chromatograph, record the chromatograms, and meas- 
ure the area responses for the major peaks. Calcu late the 
quantity, in mg, of C 2 oH w M 3 02 in the portion of Dibucaine 
taken by the formula: 

(343,46/379,93)(100Q(W r$) 

in which 343.46 and 379.93 are the molecular weights of 
dibucaine and dibucaine hydrochloride, respectively; C is the 
concentration, in mg per ml, of USP Dibucaine Hydrochlo¬ 
ride RS in the Standard preporation; and r u and r s are the 
responses of the dibucaine peaks obtained from the Assay 
preporation and the Standard preporation , respectively. 


Dibucaine Cream 


» Dibucaine Cream contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of dibucaine (C 20 H 29 N 3 O 2 ) in 
a suitable cream base. 

Packaging and storage —Preserve In coflapsibfe tubes or 
in tight, lignt-resistant containers. 

USP Reference standards (11)— 

USP Dibucaine Hydrochloride RS 

Identification —The retention time of the major peak in 
the chromatogram of the Assay preporation corresponds to 
that in the chromatogram of the Standard preporation , as 
obtarned in the Assay . 

Microbial enumeration tests (61) and Tests for speci- 
fied rmcroorganisms <62>—It meets the reguirements of 
the tests for absence of Staphylococcus aureus and Pseudo - 
monos aeruginosa. 

Minimum fili (755): meets the requirements, 

Assay— 

Mobile phase and Chromatographic system —Proceed as di¬ 
rected fn the Assay under Dibucaine . 

Standard preporation —Disso!ve an accurately weighed 
quantity of USP Dibucaine Hydrochloride RS in an amount 
of 0.1 N hydrochloric acid equivalenf to 20% of the flask's 


vofume, and dilute quantitatively, and stepwise if necessary, 
with methanol to obtain a solution havtng a known concen¬ 
tration of about 0.25 mg per mL. 

Assay preporation— ] Weigh accurately a portion of Cream, 
equivalent to about 22 mg of dibucaine, transfer to a 
separator containing 25 ml of ether, and mix to dissolve. 
Extract successfvely with two 9-mL portions of 0.1 N hydro¬ 
chloric add, combining the extracts in a 100 -mt volumetric 
fiask, Extract the ether phase rn the separator with 2 mL of 
water, collecting the aqueous extract in the 100-mL volu- 
metric fiask. Dilute with methanol to voiume, and mix. Pass 
through a suitable filter having a 0.5-^m or finer porosity. 

Procedurę— Separately inject equal volumes {about 20 jliL) 
of the Standard preporation and the Assay preporation into 
the chromatograph, record the chromatograms, and rneas* 
ure the area responses for the major peaks. Calculate the 
auantity, En mg, of dibucaine {C 20 H 29 N 1 O 2 ) jn the portion of 
Cream taken by the formula: 

(343.46/379.93)(1G0Q(A,/rs) 

in which 343.46 and 379.93 are the molecuiar weights of 
dibucaine and dibucaine hydrochloride, respectively; C is the 
concentration, in mg per mL, of USP Dibucaine Hydrochlo¬ 
ride RS in the Standard preporation; and fu and r s are the 
area responses of the dibucaine peaks obtained from the 
Assay preporation and the Standard preporation , respectively. 


Dibucaine Ointment 


» Dibucaine Ointment contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of dibucaine (C 20 H 29 N 3 G 2 ) in 
a suitable ointment base. 

Packaging and storage— Preserve in collapsible tubes or 
in tight, light-resistant containers. 

USP Reference standards (11)— 

USP Dibucaine HydrochEoride RS 

Identification —The retention time of the major peak in 
the chromatogram of the Assay preporation corresponds to 
that in Lhe chromatogram of tne Standard preparation f as 
obtained In the Assay. 

Microbial enumeration tests (61) and Tests for speci- 
fied microorganisms (62)—It meets the reguirements of 
the tests for absence of Staphylococcus aureus and Pseudo- 
monas aeruginosa. 

Minimum fili (755): meets the requirements. 

Assay— 

Mobile phase and Chromatographic system —Proceed as 
directed in the Assay under Dibucaine . 

Standard preporation —Transfer about 55 mg of USP Dibu¬ 
caine Hydrochloride RS, accurately weighed, to a 50-mL vol- 
umetric fiask, add 24,0 mL of 0.1 N hydrochloric acid, and 
swirl to dissolve. Difute with a mixture of methanol and 1.0 
N hydrochloric acid (13:12) to volume, and mix. Transfer 
10.0 mL of this solution to a 50-mL volumetric fiask, dilute 
with methanol to volume, and mix. Pass through a suitable 
filter having a 0.5-jim or finer porosity. 

Assay preporation— Weigh accurately a portion of Oint¬ 
ment, equivaient to about 50 mg of dibucaine, transfer to a 
separator containing 50 mL of ether, and mix to dissolve. 
Extract successively with 50-mL, 40-mL, and 30-mL portions 
of 0.1 N hydrochloric acid, combining the extracts in a 
250-mL volumetrro fiask. Dilute with methanol to volume, 
and mix. Pass through a suitable filter having a 0.5-cinn or 
finer porosity. 
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Procedurę —Separately Inject equal volumes (about 10 fiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the area responses for the major peaks, Calcufate the 
quantity, in mg, of dibucaine (C 20 H 29 N 3 O 2 ) in the portion of 
Ointment taken by the formula: 

(343.46/379,93){250Q(rw / ftf 

in whlch 343.46 and 379.93 are the molecular weights of 
dibucaine and dibucaine hydrochloride, respectively; C is the 
concentration, in mg per mL, of USP Dibucaine Hydrochlo- 
ride RS in the Standard preparation; and ru and r 5 are the 
area responses of the dibucaine peaks obtained from the 
Assay preparation and the Standard preparation, respectively. 


Dlbycsirie Hydrochlorade_ 

CjoHmNjOj ■ HCI 379.92 

4-Quinolinecarboxarnide, 2-butoxy-W-[2-(diethylamino)eth- 
ylj-, monohydrochloride. 

2“Butoxy-/s/-[2-(diethy[arriino)ethyl]cinchoninamide monohy- 
drochionde [61-12-1], 

» Dibucaine Hydrochloride contains not less than 
97.0 percent and not morę than 100.5 percent of 
C 20 H 29 N 3 O 2 * HO, calculated on the dried basis, 

Packaging and sto ragę —Preserve m trght, iight-resistant 
contarners. 

USP Reference standards (11 }— 

USP Dibucaine Hydrochloride RS 
I denf if i c at ion— 

A: infrared Absorption (197M). 

8 : The retentbn time of the major peak in the chroma to- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay. 

C: A solution of it responds to the tests for Chloride (191) 
when tested as specified for alkafoidal hydrochlorides. 

Loss on drying (731)—Dry it at 80° for 5 hours: it loses 
not morę than 2.0% of its weight. 

Residue on ignition (2S1): not morę than 0.1%. 
Chromatographic purity—Dissolve a suitable guantity of 
Dibucaine Hydrochloride, accurately weighed, in chloroform 
to obtaln a Test solution having a concentration of 40.0 mg 
per mL. Dissolve a suitable quantity of USP Dibucaine Hy¬ 
drochloride RS, accurately weighed, in chloroform to obtain 
a Standard solution havlng a known concentration of about 
40 mg per mL Dilute portions of thls solution quantitatively 
and stepwise with chloroform to obtain three Comparison 
Solutions having concentrations of 40, 120, and 200 jag per 
mL (0.1%, 0.3%, and 0.5%) of the Standard solution t re- 
spectively, Apply separate 5-juL portions of the flve Solutions 
to the start!ng linę of a suitable thin-layer chromatographic 
piąte (see Chromatography (621)) coated with a 0.25-mm 
layer of chromatographic sillca gel mixture. Develop the 
chromatogram En a solvent system consisting of a mixture of 
toluene, acetone, methanol, and ammonium hydroxide 
(50:30:5:1) untit the solvent front has moved about three- 
fourths of the length of the piąte. Remove the piąte from 
the cham ber, mark the solvent front, and air-dry. Spray the 
piąte heavily with a 1 in 200 solution of potassium dichro- 
mate in dilute suifuric acid (1 in 5). Place the piąte in an 
oven at 140° for 10 minutes, and view under short-wave- 
length UV light: the principal spot obtained from the Test 
solution corresponds In va3ue, color, and Intensity to that 
obtained from the Standard solution; the sum of the intensi- 
ties of any secondary spots, if present in the chromatogram 
of the Test solution, corresponds to not morę than 1.0%, 


and the intensity of any secondary spot does not exc.eed 
0 . 5 % of that of the principal spot in the chromatogram of 
the Standard solution on the basis of comparison with the 
spots obtained from the Comparison Solutions. 

As say— 

Mobile phase, Soivent mixture, Standard preparation , and 
Chromatographic system —Proceed as direcfed in the Assay 
under Dibucaine. 

Assay preparation —Transfer about IUU mg of Dibucaine 
Hydrochloride, accurately weighed, to a 1 00-mL vo!umetric 
fiask, add So!vent mixture to volume, and mix. Pass through 
a suitable filter having a 0.5-jam or finer porosity. 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Dibucaine. Calculate the quantity, in mg, of 
CzoH^NjO; HCI in the portion of Dibucaine Hydrochloride 
taken by the formuia: 

100 C(fu/f£) 

in which C is the concentration, in mg per mL, of USP Dibu¬ 
caine Hydrochloride RS in the Standard preparation; and r u 
and f s are the responses of the dibucaine peaks obtained 
from the Assay preparation and the Standard preparation , re- 
spectively. 


PibucaBne HydrochOorSde BrajectSon 

» Dibucaine Hydrochloride Injection is a steriie 
solution of Dibucaine Hydrochloride in Water for 
Injection. It contains not less than 95.0 percent 
and not morę than 105.0 percent of the labeled 
amount of dibucaine hydrochloride (C 20 H 29 N 3 O 2 ■ 
HCI). 

Packaging and storage —Preserve In single-dose or multi- 
ple-dose containers, preferably of Type I glass, and protect 
from [Eght. 

USP Reference standards (11)— 

USP Dibucaine Hydrochloride RS 
USP Endotoxin RS 
Identification— 

A: The retention time of the major peak in the chromato¬ 
gram of the Assay preparation corresponds to that in the 
chromatogram of Ehe Standard preparation, as obtained In 
the Assay. 

B: Place a volume of Injection, equivalent to about 
30 mg of dibucaine hydrochloride, In a suitable evaporating 
dish, and concentrate on a steam bath to a volume of 
about 10 mL. Transfer the solution to a separator, ren der 
distinctly alkafine with 1 N sodium hydroxide, and extract 
with four 20-mL portions of ether. Wash the combined 
ether extracts with 5 mL of water, dlscarding the washing. 
Evaporate the ether extracts with the aid of a current of air 
to aryness, and dry the residue over phosphorus pentoxide 
for 3 hours: the dilDucalne so obtained melts between 62° 
and 65 Q . 

BactenaB Eredofoxi[ns Test (85)—3t contains not morę 
than 35.7 USP Endotoxin Units per mg of dibucaine hydro- 
chloride. 

pH (791): between 4.5 and 7,0. 

Part dcm Ga te Mat ter in Injections (788): meets the re- 
guiremenfs for smalhvoIume injections. 

Other requarement$—It meets the requirements under in- 
jections and Implanted Drug Products (1), 

Assay— 

Mobile phase and Chromatographic system—Proceed as 
directed in the Assay under Dibucaine , 
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Standard preparation —Transfer aboutSOmgofUSP Dibu¬ 
caine Hydrochloride RS, accurately weighed, to a 100-mL 
yolumetnc fiask, add an accurately measured volume of 
water, equivalent to the volume of Injection taken to pre- 
pare the Assay preparation, diiute with methanol to volumą 
and mix. Where the Assay preparation is prepared in a 
50-mL volumetnc fiask, transfer about 25 mg of USP Dibu¬ 
caine Hydrochloride RS, accurately weighed, to a 100-mL 
volumetric fiask, add an accurately measured votume of 
water, equivalent to twite the vofume of Injection taken to 
prepare the Assay preparation , d ilu te with methanol to vol- 
ume, and mix. Pass tnrough a suitable filter havjng a 0,5- 
pm or finer po rosi ty. 

Assay preparation —Transfer an accurately measured vo(- 
ume of Injection, equivalent to about 50 mg of dibucaine, 
to a 100-mL volumetric fiask, Dilute with methanol to vol- 
urną and mix, Where the Injection is labeled to contain 
1 mg or less of dibucaine hydrochloride per mL, transfer an 
accurately measured volume of Injection, equivalent to 
about 1 3 mg of dibucaine hydrochloride, to a 50-mL volu- 
metric fiask, dilute with methanol to volume, and mix. Pass 
through a suitable filter havlng a 0,5-pm or finer porosity* 

Procedurę —Separately inject equal volumes (about 10pL, 
or 20 jiL where the concentration of dibucaine hydrochlo¬ 
ride is about 0.25 mg per ml) of the Standard preparation 
and the Assay preparation into the chromatograph, record 
the chromatograms, and measure the area responses for the 
major peaks. Calcuiate the guantity, in mg, of dibucaine 
hydrochloride (C 20 H 39 N 3 O 2 ' HCI) In each mL of the Injection 
taken by the formula: 

C(v/V)(ru/n) 

tn which C is the concentration, in mg per mL, of USP Dibu¬ 
caine Hydrochloride RS in the Standard preparation; v is the 
vo!ume, in mL, of the Assay preparation; V is the volume, in 
ml, of Injection taken; and fu and r* are the area responses 
of the dibucaine peaks obtained from the Assay preparation 
and the Standard preparation , respectively. 


Dichloralphenazone 



C, s H,eCI 6 N 2 0 5 519.03 

1,2-Dihydro-1,5-dimethyl-2-phenyl-3tf-pyrazol-3-one, com- 
pound with 2,2,2-tricnloro-1,1-ethanediol (1:2); 

Antipyrine, compound with eh lora I hydra te (1:2) [480-30-8]. 

DEFINiTtON 

Dichloralphenazone contains NLT 97.0% and NMT 100.5% 
of dichloralphenazone (C^HisCleN^Os), determined by 
both Assay procedures. 

IDENTIFICATION 

* A. Infrared Absorrtion (197K) 

* B. 

Sample: 0.1 g of Dichloralphenazone 
Analysis: DissoIve the Sample in 1 0 mL of water con¬ 
tain ing 0.1 g of sod tum nitrite. Add 1 mL of 2 N sulfunc 
acid. 


Acceptance criteria: A green coior is produced. 

ASSAY 

* Procedurę 1 

Sample: 1500 mg of Dichloralphenazone 

Tltrimetric system 
Titrant A: 0*5 N sulfuric add VS 
Titrant B: 0,1 N silver nitrate VS 
Endpolnt detection: Visual 

Analysis: Transfer the Sample to a beaker. Add 10 mL of 
water and 20.0 mL of 0.5 N sodium hydroxide VS. Al- 
fow to stand for 2 min, and titrate with Titrant A to a 
coforless phenolphthalein endpoint. Titrate thts neutral- 
ized solution with Titrant B , using potassium chromate 
TS as the indicator* To the volume of Titrant A used to 
reach the first endpoint add four-fifteenths of the voh 
yme of Titrant B used to reach the second endpoint. 
Subtract the sum so obtained from the volume of 0.5 N 
sodium hydroxtde added. Each mL of 0.5 N sodium 
hydroxide represented by the difference is equivalent to 
129.8 mg of dichloralphenazone (C]sHi B C] ć NjOy). 

Acceptance criteria: 97*G%-100,5% 

* Procedurę 2 

Solution A: Sodium acetate in water (T rn 10) 

Sample: 400 mg of Dichloralphenazone 

Tttrimetrle system 
(See Titrimetry (541),) 

Modę; Residua! titration 

Titrant: 0.1 N sodium thiosuifate VS 

Endpoint detection: Visual 

Analysis: Transfer the Sample to a 125-mL conical fiask, 
Ada 20 mL of Solution A, and swirl to dissolve. Add 
25,0 mL of 0.1 N iodine VS, and allow to stand in the 
dark for 20 min, gently swirling occasionally, Add 
10 mL of chloroform, rinsing the walfs of the fiask, and 
swirl untii the predpitate is riissolvecL Titrate the excess 
iodine with Titrant , adding 3 mL of starch TS as the 
endpoint is approached. Perform a blank titration. The 
difference between the titrations represents the amount 
of iodine consumed. Each ml of 0.1 N iodine eon- 
sumed is equivalent to 25,95 mg of dichloralphenazone 
(C, 5 H ts aNzO sl 

Acceptance criteria: 97.0%-100.5%; the difference be¬ 
tween the percentages calculated from Procedurę 1 and 
Procedurę 2 is NMT 1.5%, 

IMPURITIES 

* Residue on Icnition (281): NMT 0,1% 

Del et e the followlng: 

*• Heaw Metals, Method ti { 231): NMT 10 ppm# t ome«i r- 

lan 2SIBJ 

ADDITIONAL REQUIREMENTS 

* Packagfng and Storage: Preserve In well-dosed 

containers. 

* USP Reference Standards (11) 

USP Dichloralphenazone RS 


Dichlorphenamide 



Q 


C&HńChNjG^Sj 

1,3-Benzenedisulfonamide, 4,5-dichłoro-; 
4,5-Dichloro-m-benzenedisuifonamide [120-97-8]* 


305.16 
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OEFINITION 

Dichlorphenamide contains NLT 98-0% and NMT 101,0% 
of dichlorphenamide (CsHńChN^O-tSs), calculated on the 
dried basis. 

IDENTIFICATION 

* A. Ultrafiolet Absorption (197U) 

Sample solution: 0,1 mg/mL of dichlorphenamide in 
0,4 mp/mL of sodium hydroxide solution 
Analysis: To 10 mL of the Sample solution add OT ml of 
hydrochloric add. 

Acceptance criteria: It exhibits absorption maxima at 
295 ±2 nm and at 286 ±2 nm. The ratio AjssfAm s is 
between 0.90 and 1.G0, 

* B. Infrareo Absorption (197M) 

ASSAY 

* Procedurę 

Mobile phase: 0.02 M monobasie sodium phosphate 
and 0.02 M dibasic sodium phosphate in acetonitrile 
and water (approKimately 1 : 1 ), such that the retention 
time of dichlorphenamide is approximate3y 6 min. 
Standard solution: 1 mg/mL of USP Dichlorphenamide 
RS in Mobile phase 

Sample solution: 1 mg/mL of Dichlorphenamide in Mo- 
bile phase 

Chromatographk system 
(See Chromotograpny (621), System Suitability.) 

Use a system capable of operating at column pressure 
up to 3500 psi, Adjust the operating parameters such 
that the peak obtained with the Standard solution is 
fuli scalę. 

Modę: LC 

Detector: UV 280 nm 

Column: 4-mm x 30-cm; packing LI 

Column temperatura: 25° 

Injection yolume: 20 pi 
System suitability 
Sample: Standard solution 
Suitability requirements 

Reiative standard deviation: NMT 1.5% for 5 replt- 
cate injections 
Analysis 

Sampies: Standard soiution and Sample solution 
Calculate the percentage of dichlorphenamide 
(C 6 H 0 CI 2 N 2 O 4 S 2 ) tn the portion of Dichlorphenamide 
taken: 

Result = (rufr$) x (Cj/G) x 100 

r u = peak area obtained at equtvalent retention 
times from the Sample solution 
r* - peak area obtained at equrvaient retention 
times from the Standard solution 
Q = concentration of USP Dichlorphenamide RS in 
the Standard solution (mg/mL) 

Cu - concentration of Dichlorphenamide in the 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%-101.0% on the dried basis 

MPUIRITIES 

* Residue on Ognition (281): NMT 0,2% 

* Chloride and Sulfate, Chloride (221) 

Standard solution: 0.28 mL of 0.020 N hydrochloric 

add 

Sample solution: To 100 mg add 25 mL of 8 N nitric 
add, and warm on a steam oath to dissoive. Cool to 
room temperaturę, 

Acceptance criteria: 0,20%; the Sample solution shows 
no morę chloride than the Standard solution . 

* Selenium (291) 

Sample: A 100-mg specimen mixed with 100 mg of 
magnesium oxide 


Acceptance criteria: NMT 30 ppm 
Delete the follawing : 

*• Heavy METALS, Method II (231): NMT 10 ppm* (dttkm \ , 

lnn- 2018 ) 

SPECIFIC TESTS 

* Melteng Rangę or Temperaturę (741): 236 ł 5“-240 n 

* Łoss on Drying (731) 

Analysis: Dry a sample at a pressure NMT 5 mm of 
mercury at 100° to constant weight. 

Acceptance criteria: NMT 1.0% 

ADDJTIONAL REQUIREM ENTS 

* Packacing and Storage: Preserve in well-dosed 

containers, 

* USP Reference Stan&ards (11) 

USP Dichlorphenamide RS 


Dichlorphenamide Tablets 

OEFINITION 

Dichforphenamide Tablets contain NLT 92.0% and NMT 
108,0% of the labeled amount of dichlorphenamide 
(CsHsChNzOtSfi. 

IDENTIFICATION 

* A. The polarogram of the solution used for measurement 

in the Assay exhibits a half-wave potential (E7a) within 
1% of that of USP Dichlorphenamide RS, similarly meas- 
ured (EVi is about -1.42 V against a saturated caiomel 
electrode), 

* B. Identification Tests— General, Sulflte (191) 

Sample: Fuse a quantity of powdered Tablets, equiva- 
lent to 200 mg of dichlorphenamide, with 1 pellet of 
sodium hydroxide. 

Acceptance criteria: The ammonia fumes produced 
cause moistened red litmus paper to turn biue. The fu- 
sion mixture meets the requirements of the tests for 
Suffite. 

ASSAY 
o Procedurę 

Sample solution: 0.1 mg/mL of dichlorphenamide pre- 
pared as follows, Weigh, and finely powder NLT 20 Tab¬ 
lets, Transfer a portion of the powder, equivalent to 
50 mg of dichlorphenamide, to a 50-mL volumetric 
fiask. Add 40 mL of dimethylformamide, shake for 5 
min to dissolve the dichlorphenamide, and add dimeth¬ 
ylformamide to volume. Pipet 10 mL of this suspension 
mto a 100-mL volumetric fiask, add 25,0 ml of 0,1 N 
tetra methylamrnonium bromide, and dilute with water 
to volume. 

Standard solution: 0.1 mg/mL of USP 
Dichlorphenamide RS prepared as dtrected in the Sam¬ 
ple solution using USP Dichlorphenamide RS 
Analysis 

Sampies: Sample solution and Standard solution 
Transfer a portion of the Sumpie solution to a po¬ 
larna raphic celi that is immersed in a water bath regu- 
latea at 24,5°-25,5°. Deaerate by bubbling purified ni- 
trogen through the solution for 5 min. Insert the 
dropping mercury electrode of a suitabfe polarograph, 
and record the polarogram from -0.80 to -1.80 V us¬ 
ing a saturated caiomel electrode as the reference elec¬ 
trode and a galvanometer having a $ensitivity of about 
5 pA fuli scalę. Determine the height of the diffusion 
current at -1.65 V. 
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Calcu late the percentage cf the labeled amount of 
dichlorphenamide (CćHćChNaO^) in the portion of 
Tablets taken; 


Solution A; Aceton itrile, water, and Buffer (3:15:2) 
Soiution B: AcetonitriJe, water, and Buffer (85:5:10) 
Mobile phase: See the gradient table below. 


Resuft = x (Q/Cu) x 100 

(/(*)y - observed diffusion current of the Sampie 

solution 

(td)s = observed diffusion current of the Standard 
solution 

Q - concentration of USP Dichlorphenamide RS In 
the Standard solution (mg/mL) 

Cu ~ nominał concentration of dichlorphenamide Sn 
the Sampie solution (mcj/ml) 

Acceptance critena: 92.0%-! 08*0% 

PERFORMANCE TESTS 

• Dfssoitmoisi (711) 

Medium: 0,1 M pH S.Ophosphate buffer (see Reagents, 
Indicatorsand Solutions—Buffer Solutions); 900 mL 
Apparatus 2: 75 rpm 
Time: 60 min 

Standard solution: USP Dichlorphenamide RS in 
Medium 

Sampie solution: Use fiftered portions of the solution 
under test, suitably diluted with Medium in comparison 
with the Standard solution. 

Instrumental conditions 
Modę: UV 

Analytteal wavelength: Maximum absorbance at 
about 285 nm 

Anaiysis: Determine the percentage of the labeled 
amount of dichlorphenamide (CACIzN^O-sSi) dissolved. 
Tolerances: NLT 80% (Q) of the labeled amount of 
didiiorphenamide (OBfiCbN^CLiSi)* 

* Uniformity of Dosage Units (905): Meet the 
reguirements 

ADDITIONAL REQUIREMENT5 

* packagfng and Storage: Preserve in well-closed 
containers. 

• USP Rejference Standard* (11) 

USP Dichlorphenamide RS 


Didazuril 



C 17 H 9 CI 3 N 4 0 2 407.64 

Benzeneacetonitrile, 2 ,ó-dichlor 0 -o.-( 4 <hlorophenyl}- 4 ( 4 , 5 - 
dihydro-3,5-dioxo-1,2,4-triazin-2(3H)*yl)-; 
(p-Chlorophenyl)[ 2 , 6 -didiloro- 4 -( 4 , 5 -dihydro- 3 , 5 -dioxoa 5 - 
triazin-2(3/f)-yl)phenyl]acetonitriIe [101831-37-2]. 

DEFINfTlON 

Didazuril contaim NLT 97,0% and NMT 101,0% of 
C 17 H 9 CI 3 N 4 O 2 , ca Iculated on the dried basis* 

IDENTIFICATION 

• INFRARED ABSORPTION (197K) 

ASSAY 

* Procedurę 

Buffer: Dissolve 6.3 g of ammonium formate in 800 mL 
of water, adjust with anhydrous formie acid to a pH of 
4.0, and add 200 ml of water* 


Time 

Solution A 

Solution 8 

fminl 

{%> 

(W 

0 

100 

0 

20 

0 

100 

25 

0 

100 

26 

100 

0 

36 

100 

0 


Standard solution: 0.5 mg/mL of USP Didazuril RS in 
dimethylformamide 

System suitability solution: 0.5 mg/mL of USP 
Didazuril System Suitability Mixture RS in 
dimethylformamide 

Sampie soiution: 0,5 mg/mL of Didazuril in 
dimethylformamide 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 1 0-cm; base-deactivated 3~pm 
packing LI 

Flow ratę: 1 mL/min 
Column temperaturę: 35° 

Injection size: 5 pL 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability requirements 

Resolution: NLT 1.9 between didazuril and didazuril 
ketone peaks, System suitability solution 
Taiiing factor: NMT 1.4, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Anaiysis 

Samples: Standard solution and Sampie solution 
Cakulate the percentage of Ct 7 H 9 ChN 4 G 2 in the portion 
of Didazuril taken: 

Resuft - (ru/r s ) x (Cs/Cy) x 100 

Ty - peak response from the Sampie solution 

r s = peak response from the Standard soiution 

Cs = concentration of USP Didazuril RS in the 
Standard soiution (mg/mL) 

Cu = concentration of Didazuril in the Sampie 
solution (mg/mL) 

Acceptance critena: 97*0%-101.0% on the dried basis 

IMPURITIES 
Inorganic Impurities 

* Residue On Egnition (281): NMT 0.1% 

Organie Impurities 

* Procedurę 1: Residuai Solvents (467) 

Acceptance criteria: NMT 4000 ppm of N,N- 
dimethylformamide 

* Procedurę 2 

Buffer, Solution A, Solution B, Mobile phase, Stan¬ 
dard solution. System suitability solution, Sampie 
solution, and Chromatographic system: Proceed as 
directed in the Assoy. 

Anaiysis 

Samples: Standard solution and Sampie solution 
Cakulate the area percentage of each impurity, rela- 
tive to didazuril, in the portion of Didazuril taken: 

Resuft = (ru/rs) x (Cs/Cu) x (1/F) x 100 

ru = peak response of each impurity from the 
Sampie solution 
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rs = peak response of diclazuril from the Standard 
solution 

C$ - concentration of USP Diclazuril RS in the 
Standard solution (mg/ ml) 

Cu - concentration of Diclazuril in the Sample 
solution (mg/mL) 

F - relative response factor (see Impurity Tobie 1) 

Acceptance criteria 

[Notf—D lsregard any peak observed in the blank. The 
reporting level for impurities is 0,05%.] 

Indiyidual impurities: See Impurity Tobie /. 

Total impurities: NMT 1.5% 


Impurity Table t 


Namo 

Relatlve 

Retentlon 

Time 

Relatlve 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

6-Carboxyf3c acid J 

0.62 

0.85 

0.50 

6*Carboxamide b 

080 

0.92 

080 

Diclazuril 

T00 


—. 

Kctone' 

1.03 

0.52 

0.10 

4-Amtno deriva- 

1.09 

0,81 

0.50 

Des-cyano deriva- 
tive" 

T .16 

U 

0.50 

Tr ichl orod i pheny 1 
ac eto n i bi le 1 

1.24 

0.71 

0,50 

Any other individ- 
ual Imourity 

— 

1.0 

0.20 


a (ff S)- 2-[ 3, 5-Dic h lo ro-4-[{4 < h I orop h e ny I) cy anom ethy I ] p heny lj-3,5 -d Eoxo2, 
3,4,5-te Łrahydro-1 f 2,4-trlazine-ó-carboxyllc add 

tł (ftS}- 2-[ 3, 5 “D Ech lo ro-4- [(4 - c hl oroph eny l)cy ano methy ]] ph e ny I] -3 f 5 -d Iqxq - 2, 
X 4,5 - te t ra hyd ro-1, 2 # 4-fcrcaŻln e~ó <a rbox a m id e. 

1 2-[3, S-Dichloro4-(4-rhlomhpn7f>yl)phpnyl]'l ,2,4-triazine-3;5{2H # 4f0-dfQ- 
ne. 

d (ftS)- 2 - (4 Am i no-2,ć-dichlorophe ny I) -2-{4-ch I oro ph enyl )acetoni tri le. 
r 2*[ 3, 5'Oichlon>4-C4H:hlorobenv!y IJphenyl]-1 * 2,4-lriazl ne-3,5(2R4 H)*dio* 
ne. 

1 2 -{4 -Ch loropheny I) ó-dichlorophcn y l)ace tonitrite. 

SPEC IRC TESTS 

* Loss Ok Drying, (731): Dry a sample at between 100° 

and 105° under a vacuum for 4 h: it loses NMT 0.5% of 
its weight. 

ABBITIONA1 REGtUIREMENTS 

* Packaging and Storace: Preserve in well-dosed contain- 
ers, and storę at room temperaturę. 

* Labeung; La bel it to indicate that it is for veterinary use 
only. 

* USP Reference Standard* (11) 

USP Diclazuril RS 

USP Diclazuril System Suitability Mixture RS 
Contains diclazuril and specified Impurities. 


Diclofenac Potassium 



CmHioCJjKNOi 334.24 

Benzeneacetie add, 2-[(2,ó“dichIarophenyl)amina]-, mono 
potassium salt; 

Potassium [o(2,6-dich loroa ni li no)phenyl]acetate 
[15307-81 -0], 


DEFINITION 

Diclofenac Potassium contains NLT 99.0% and NMT 
101 . 0 % of diclofenac potassium (C 14 H 10 CI 2 KNO 2 ), calcu* 
lated on the dried basis. 

IDENTIFICATION 

9 A. Hnfrared Absorption (197K) 

» B. Ultraviolet Absorption (197U) 

Solution: 0.01 mg/mL in Medium 
Medium: Methanol 

Acceptance criteria: Meets the requirements 

* C. 

Sample solution: Suspend 0.5 g of Diclofenac Potas¬ 
sium in 10 mL of water, Stir and add water untif the 
substance is dfssolved. Add 2 ml of 7 N hydrochloride 
acid, stir for T h, and filter with the aid of a vacuum, 
Neutralize with 5 N sodium hydroxide. 

Analysis; To 1 mL of Sample solution, add 1 ml of 2 N 
acetlc add and 1 mL of a freshly prepared 100-g/L solu- 
tlon of sodium cobakinitrite. 

Acceptance criteria: A yellow or orange yellow precipi- 
tatę is formed immedlately. 

ASSAY 

* Procedurę 

Sample solution; Dissolve abouf 300 mg of Diclofenac 
Potassium in 50 mL of glatiaf acetic acid. 

Titrimetric system 
(See Titrimetry (541).) 

Titrant: 0.1 N perchloric acid VS 
Analysis: Titrate with Titrant t determinmg the endpoint 
potentiometrically. Perform a blank determination and 
make any necessary correction. Bach mL of OJ N per- 
chforic acid is equivalent to 33.424 mg of diclofenac 
potassium (CnHioCIjKNCb). 

Acceptance criteria: 99.0%-l 01.0% on the dried basis 

IMPURITIES 


Bele te the foliowing: 

•* Heaot Metals (231), Method II: NMT 10 ppm# u 

Nm-201S) 

• Organic Impurities 

Solution A; 0.01 M phosphoric acid and 0.01 M mono- 
basic sodium phosphate (1:1). If necessary, adjust with 
additional portions of the appropriate components to a 
pH of 2.5 ± 0.2. 

Mobile phase: Methanol and Solution A (70:30) 

Diluent: Methanol and water (70:30) 

System suitability solution: 40 pg/mL of diethyl 
phthafate, 0.5 mg/mL of USP Diclofenac Potassium RS, 
and 22.5 jig/mL of USP Diclofenac Related Compound 
A RS in Diluent 

Standard stock solution: 0.25 mg/mL of USP 
Diclofenac Related Compound A RS tn methanol 
Standard solution: 1.5 pg/mL of USP Diclofenac Re¬ 
lated Compound A RS in Diluent from Standard stock 
solution 

Sample solution: 0.5 mg/ml of Diclofenac Potassium in 
Diluent 

Chromatographic system 

(Sce Chromatography (62^} f System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 25-ćm; packing L7 
Flow ratę: 1 ml7min 
Injection volume: 30 pi 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[NOTĘ—-The relative retendon times for diethyl phthal- 
ate, diclofenac related compound A, and diclofenac 
are about 0.5, 0.7, and 1,0, respectively.] 
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Suitabiiity requirements 

Resolution: NLT 4,0 between drethyl phthalate and 
diclofenac retated compound A, System suitabiHty 
solution 

Reiative standard deviatiom NMT 5.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of diclofenac related com¬ 
pound A in the portion of Diclofenac Potassfum taken: 

Result = (ru/r s ) x (G/Cu) x 100 

ry - peak response of drdofenac related compound 
A from the Sample solution 

r 5 s peak response of diclofenac related compound 
A from the Standard solution 
Cs - concentration of USP Dicfofenac Related 
Compound A RS in the Standard solution 
Ctig/mL) 

Cu = concentration of Diclofenac Potassium in the 
Sampie solution (pq/mL) 

Calculate the percentage of each other impurity in the 
portion of Diclofenac Potassium taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

r u = peak response of each tndividual impurity 
from the Sample solution 

r s - peak response of diclofenac related compound 
A from the Standard solution 
Cs ~ concentration of USP Diclofenac Related 
Compound A RS in the Standard solution 
Oig/mL) 

Cu - concentration of Diclofenac Potassium in the 
Sample solution (jug/mL) 

Acceptance criteria 

Diclofenac related compound A: NMT 0.1% 

Each other individual impurity: NMT 0.1% 

Total impurities: NMT 0.3% 

SPECIFIC TESTS 

* PH (791) 

Sample solution: 1% aqueous solution 
Acceptance criteria: 7.0-8.5 

* Loss on Drying (731) 

Analysis: Dry at 105° under vacuum for 3 h. 
Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

* Packaging ano Storage: Preserve In light-resistant eon- 

tainers, and storę at controlled room temperaturo. 

* USP Reference Standards (11) 

USP Diclofenac Potassium RS 
USP Diclofenac Related Compound A RS 
/V-(2,ć-Pichlorophenyl)mdolm-2-one. 

ChH 9 CI 2 NO 278.14 


Diclofenac Potassium Tablets 


DEFINITION 

Diclofenac Potassium Tablets contain NLT 90.0% and NMT 
110.0% of the iabeled amount of diclofenac potassium 
(CnHioCbKNO* *). 

IDENTIFICATION 

• A. The retention time of the diclofenac peak of the Sam¬ 
ple soiution corresponds to that of the Standard solution , 
as obtained in the Assay. 

* B. The UV (190-400 nm) spectrum of the diclofenac 

peak of the Sample soiution corresponds to that of the 
Standard solution t as obtained in the Assay. 


AS5AY 
■ Procedurę 

Soiution A: 0.7708 g/L of ammonium acetate in water, 
Adjust with acetic acid to a pH of 5.3. Pass through a 
suitable filter of 0.2-pm porę size. 

Soiution B: Acetonrtriie 
Mobile phase; See Table 7. 


Tóbit- 1 


Time 

(min) 

Solution A 

(%1 

Solution B 
(%1 

0.00 

70 

30 

0.50 

70 

30 

8.50 

5 

95 

10.00 

5 

95 

10.01 

70 

30 

14.00 

70 

30 


Diluent: Acetonitrile and water (50:50) 

Standard soiution: 0.2 mg/mL of USP Diclofenac Potas¬ 
sium RS in Diluent 

Sample solution: Nominally 0.2 mg/mt of diclofenac 
potassium in Diluent prepared as foTlows. Transfer a suit¬ 
able portion of diclofenac potassium to a suitable volu- 
metric fiask from NLT 20 finely powdered Tablets. Add 
Diluent equivalent to 80% of the fiask volume. Dissolve 
and fili with Diluent to volume. Pass the solution 
through a suitable filter of 0,22-pm porę size. 

[NOTĘ—Protect the Standard solution and Sample solu¬ 
tion from light.] 

Chromatographic system 
(See Chromatograpny (621),, System Suitabiiity.) 

Modę: LC 

Detector: UV 280 nm. For Identification test B, use a 
photo-diodę array detector. 

Column: 10-cm x 2,0-mm; 1.9-pm packing LI 
Column temperaturę: 35° 

Flow ratę: 03 mL/min 
Injection volume: 1 pL 
System suitabiiity 
Sampie: Standard solution 
[Notę—S ee Tobie 2 for rdative retention times.] 
Suitabiiity requirements 
Tailing faetan NMT 1.2 
Reiative standard deviation: NMT 1.0% 

Analysis 

Sam pies: Standard solution and Sampie soiution 
Calculate the percentage of the Iabeled amount of 
diclofenac potassium (C^HtoCIzKNOz) in the portion of 
Tablets taken: 

Result ~ (fu/ o) x (CifCu) x 100 

r u = peak response of diclofenac from fhe Sample 
solution 

rs - peak response of diclofenac from the Standard 
solution 

Cs = concentration of USP Diclofenac Potassium RS 
in the Standard solution (mg/mL) 

C u = nominał concentration of diclofenac potassium 
in the Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
• Dissolution (711) 

Medium: Simulated Intestinal fluid (without enzyme); 
900 ml 

Apparatus 2: 50 rpm 
Time: 60 min 

Standard solution: A known concentration of USP 
Diclofenac Potassium RS in Medium. Pass a portion of 
the solution under test through a suitable filter of 0.45- 
pm porę size. Dl lute with Medium if necessary. 
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Sample solution: Sample as per Oissolution (7 11). DE- 
lute with Medium to a concentration that is similar to 
the Standard solution, 

Instrumental conditions 
Modę: UV-Vis 

Analytical waveiength: Maxlmum absorbance at 
about UV 276 nm 
Analysis 

Samples: Standard solution and Sample soiution 
Calculate the percentage of the tabeled amount of 
diclofenac potassium (CmHioCIzKNOz) dtssoived: 

A u xc ? xvxm 

A s xL 

Au = absorbance of the Sample solution 
C$ = concentration of the Standard solution 
(mg/mL) 

V = volume of Medium, 900 mt 
Aj - absorbance of the Standard solution 
i - label claim of diclofenac potassium (mg/ 

Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of 
diclofenac potassium (CmHtdCUKNOz) is disso!ved. 

® Uniformity of Dosage Units (905): Meet the 
reguirements 

mpumims 

* Organic Bmpurities 

Mobile phase and Diluent: Proceed as directed in the 
Assoy. 

Standard solution: 0.001 mg/mL each of USP 
Diclofenac Potassium RS and USP Diclofenac Reiated 
Compound A RS in Diluent 

Sample solution: Nomlnafly 1.0 ma/mL of diclofenac 
potassium in Diluent prepared as foTlows. Transfer a suit- 
abie portion of diclofenac potassium to a suitable voiu- 
metnc fiask from NLT 20 finely powdered Tablets. Add 
Diluent equivalent to 80% of the ffask vo!ume. Dissolve 
and fili with Diluent to volume. Pass the solution 
through a suitable fiiter of 0,22-jjim porę size. 
Chromatographic system: Proceed as directed in the 
Assay except for the Detector. 

Detector: UV 254 nm 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 5% 
Signal-to-noise ratto: NLT 10 
Analysis 

Sam pies: Standard soiution and Sample solution 
Calculate the percentage of diclofenac reiated com¬ 
pound A in the portion of Tablets taken: 

ResuEt = (rufrs) x (G/Cu) x 100 

ru ~ peak response of diclofenac reiated compound 
A from the Sample solution 

r s = peak response of diclofenac reiated compound 
A from the Standard solution 
G = concentration of USP Diclofenac Retated 
Compound A RS in the Standard soiutlon 
(mg/mL) 

Cu = nominał concentration of diclofenac potassium 
in the Sample solution (mg/mL) 

CaEculate the percentage of any ofher impunty in the 
portion of Tablets taken: 

Result - (n,/r 5 ) x (CdCa) X 1 00 

ru = peak response of each indMdual impunty 
from the Sample soiution 


rs - peak response of diclofenac from the Standard 
soiution 

Cs = concentration of USP Diclofenac Potassium RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of diclofenac potassium 
En the Sample solution (mg/mL) 

Acceptance criteria: See Tobie Z DEsregard any impu- 
rity peak less than 0,05%. 


Tabte 2 


Narcie 

Re9ative 

Retention 

Time 

Acceptarcce 
Criteria, 
NMT (°fo) 

Oxi n doi 

0 A 


Diclofenac 

TO 

_ 

Diclofenac reiated compound D 
fdidofenac brom o anEiEociV- b 

1.04 

— 

Diclofenac reiated compound A 

1.4B 

0.5 

Diclofenac alcohol analogi 

155 

— 

Diclofenac benzaJdehvde analoq e Li 

1.81 


Any indMdual unspecified 
impunty 

— 

0.5 

Total impuritres b 

— 

1.5 


a 1 1 3 -D fhy d ro-Z H-in d o! -2- on e. 

b Proce5S-related impurities, not to be counted in total impunties. 
c 2- {2-[(2 -Bro m o- 6-ch lo rophenyI )a m i n ojph enyI} acetic a c id. 
d (2-[(2,6-Dich!orophenyl)amino]phenyl) methanoL 
° 2-[(2,6“ D ich \o rop heny m in o] b e n za Idehyde, 


AODITHONAL REQU1REIVSENT5 

* Packaging and Storage: Preserve in tight, fight-resistant 
containers, and storę at controlled room temperaturę. 

* USP Reference Standards (11) 

USP Diclofenac Potassium RS 
USP Diclofenac Reiated Compound A RS 
1-(2 / ó-DEchlorophenyE)indo[in-2-one (diclofenac lactam). 
CuH*CUNO 278.13 


Diclofenac Sodium 


Ha* 


CnHioCIzNNaOz 318,13 

Benzeneacetic acid, 2-[(2,6“dtchloropbenyl)amino]-, 
monosodium salt; 

Sodium [o-(2 f 6-dichloroanilino)phenyl]acetate [15307-79-6]. 

DEFIN1TION 

Diclofenac Sodium contains NLT 99.0% and NMT 101,0% 
of diclofenac sodium (CnHioChNNaOz), calculated on the 
dried basis. 

IDENTIFICATION 

• A, Infrared Absorption (197K) 

o B. The retention time of the diclofenac peak of the 5om- 
ple soiution corresponds to that of the System suitability 
soiution, as obtained in the test for Organic Impurities. 

* C The residue obtained by igniting it imparts an intense 
yellow cofor to a nonluminous flame. 
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ASSAY 
* Procedurę 

Sample solution: DIssolye about 450 mg of Diclofenac 
Soaium in 25 mL of giacial acetic acid, 

Titrlmetric system 
TItrant: OJ N perchloric acid VS 
Analysis: Titrate with Titrant, determinmg the endpoint 
potentiometrically. Perform a blank determination, and 
make any necessary correction. Each ml of 0 J N per- 
chlorEc acid Is equivalent to 3 i .SI mg of diclofenac so- 
dium (CuHwCIaNNaOa). 

Acceptance criteria: 99.0%-l 01.0% on the dried basis 

IMPURITIES 


Detete the foHowlng: 

•• Heavy Metals (231), Method II 

Analysis: To prepare the Sample solution , use a 100-mL 
borosllfcate glass beaker or a quartz crudble. If the resi- 
due is not completely white after the ignition at 
500 C -600J add enough hydrogen peroxide to dissolve 
it, heat gently until dry, and ignite for 1 h. Repeat the 
hydrogen peroxide treatment and ignition until the resi- 
due is completely white. Proceed as directed for the 
Test preparation m the chapter, beginning with "Cooi, 
add 4 mL of 6 N hydrochloric acid,,./' 

Acceptance criteria: NMT 10 ppm* * fowkui 
* ORCANIC iMPURniES 

Solution A: 0.01 M phosphoric acid and 0.01 M mono- 
basic sodium phosphate (1:1). If necessary, adjust with 
additionat portions of the appropriate components to a 
pH of 2.5 ± 0.2. 

Mobile phase: Methanol and Solution A (70:30) 

Diluent: Methanol and water (70:30) 

System suitability solution: 20 jig/mL of diethyl 
phthalate, 7.5 pg/mL of USP Diclofenac Related Com- 
pound A RS, and 0.75 mg/mL of USP Diclofenac So- 
dium RS In Diluent 

Standard stock solution: 0.75 mg/mL of USP 
Diclofenac Related Compound A RS In methanol 
Standard solution: 1.5 fig/ml of USP Diclofenac Re- 
lated Compound A RS in Diluent from Standard stock 
solution 

Sample solution: 0.75 mg/mL of Diclofenac Sodium rn 
Diluent 

Chromatographie system 

(See Chromatograpny (621 ), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 

Cotumn: 4.6-mm x 25-cm; packing L7 (end-capped) 
Fiow ratę: 1 mL/min 
I n je ct i o n v o I u me: 10 |il_ 

Run tlme: 2.5 times the retention tlme of diclofenac 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę —The relatiye retention times for diethyJ phthal- 
ate, diclofenac related compound A, and diclofenac 
are 0.5, 0.6, and 1.0, respectively.] 

Suitability reguirements 

Resolutton: NLT 2.2 between diethyJ phthalate and 
diclofenac related compound A; NLT 6.5 belween 
diclofenac related compound A and diclofenac, Sys¬ 
tem suitability solution 

Relative standard deviatlon: NMT 5%, Standard 
solution 
Analysis 

Samples; Standard solution and Sample solution 
Calcu late the percentage of diclofenac related com¬ 
pound A in tne portion of Diclofenac Sodium taken: 

Result = (rufCs) x (Cs/ Cu) x 100 


r v = peak response of diclofenac related compound 
A from the Sample solution 

r s = peak response of diclofenac related compound 
A from the Standard solution 
Cs = concentration of USP Diclofenac Related 
Compound A RS in the Standard solution 
(mg/mL) 

C u - concentration of Diclofenac Sodium in the 
Sample solution (mq/ml) 

Calculate the percentage of each other impurity in the 
portion of Diclofenac Sodium taken: 

Resuft = (rdn) x (Q/C u ) x 100 

r u - peak response of each śndivldual impurity 
from tne Sample solution 

r$ = peak response of diclofenac related compound 
A from the Standard solution 
Cs - concentration of USP Diclofenac Related 
Compound A RS in the Standard solution 
(mg/mL) 

C u - concentration of Dicfofenac Sodium in the 
Sample solution (mg/mL) 

Acceptance criteria 

Diclofenac related compound A: NMT 0.2% 

Each other individual impurity: NMT 0.2% 

Total impurities: NMT 0.5% 

SPECIFK TESTS 

* Color of Solution: A solution (1 of 20) of Diclofenac 
Sodium in methanol is colorless to faintly yellow, and the 
absorbance of the solution, determlned in a 1<m celi at 
440 nm, is NMT 0.050, methanol being used as the 
blank. 

* Clarity of Solution: The solution prepared as directed 

under Color of Solution is not significantly less elear than 
an equal volume of methanol contained in a similar ves- 
sei and examined similarly. 

* pH (791) 

Sample solution: A solution (1 of 100) 

Acceptance criteria: 7.0-8.5 

* Loss on Dryinc (731) 

Analysis: Dry at 105 fJ -1 10° for 3 h* 

Acceptance criteria; NMT 0,5% 

ADDITIONAL REQUIREMENTS 

* Packagjnc and Storage: Preserve in tight, fight-reststant 
containers. 

* USP Reference Standards <11) 

USP Diclofenac Sodium RS 
USP Diclofenac Related Compound A RS 
NJ2,6-Dichlorophenyl)indofin-2-one, 

CuHsCbNO 278.14 


Diclofenac Sodium Dełayed-Release 
Tablets 


DEFINITION 

Diclofenac Sodium Delayed-Release Tablets contain NLT 
90.0% and NMT 110,0% of the labeled amount of 
diclofenac sodium (CMHioCbNNaCb). 

IDENTIFICATION 

• A. The retention time of the diclofenac peak of the Sam¬ 

ple solution corresponds to that of the Standard solution , 
as obtained in the Assay. 

* B. The UV (190-400 nm) spectrum of the diclofenac 

peak of the Sample solution corresponds to that of the 
Standard solution, as obtained in the Assay. 
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ASSAY 
* Procedurę 

Sofution A: 0.7708 g/L of ammonium acetate in water. 
Adjust with acetic acid to a pH of 5*3, Pass through a 
suitable filter of 0*2-|jm porę size, 

Sofution B: Acetonitrile 
Mobile phase: See Tobfe 7, 


Table t 


Time 

(mini 

5olution A 

Solution B 
(%1 

0*00 

_ 

70 

30 

0*50 

70 

30 

8.50 

5 

95 

10.00 

5 

95 

10.01 

70 

30 

14.00 

70 

30 


Diiuent: Acetonitrile and water (50:50) 

Standard sofution: 0.2 mg/rmL of USP Didofenac 5o- 
dium RS in Diiuent 

Sample sofution: Nommaliy 0.2 mg/mL of didofenac 
sodium in Diiuent prepared as follows* Transfer a suita¬ 
ble portion of didofenac sodium to a suitable volumet- 
ric fiask from NLT 20 fmely powdered Tablets. Add Dilu- 
ent equivalent to 50% of the fiask volume* Dissolve 
with sonication for 20 min at 40° and fitl with Diiuent 
to volume, Pass the solution through a suitable filter of 
0,22-pm porę $ize* 

[NOTĘ—Protect the Standard solution and Sampfe solu- 
tion from light.J 
Chroma tog raphtc system 
(See Chromatography (621X System Suitability.) 

Modę: LC 

Detector: UV 280 nm. For Identification test tt, use a 
photo-diode array detector. 

Column: 10-cm x 2.0-mm; 1.9-pm packing LI 
Cotumn temperaturę: 35° 

Flow ratę: 0.3 m L/min 
Injection volume: 1 pi 
System suitability 
Sample: Standard solution 
[Notę—S ee Table 2 for refative retention times.] 
Suitability reguirements 
Tailing factor: NMT 1,2 
Relative standard deviation: NMT 1.0% 

AnalysiS 

Samples: Standard solution and Sample sofution 
Calculate the percentage of the labded amount of 
didofenac sodium (C^HmCbNNaO:) in the portion of 
Tablets taken: 

Result - (ry/r s ) x (Cj/G) x 100 

fu - peak response of didofenac from the Sample 
soiutbn 

r* - peak response of didofenac from the Standard 
solution 

Cs - concentration of USP Didofenac Sodium RS in 
the Standard solution (mg/mL) 

C u = nominał concentration of didofenac sodium in 
the Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
• DlSSOLUTlON (711) 

Proceed as directed in Procedurę, Apparatus 1 and Appa - 
ratus 2, Delayed-Release Dosage Forms, Method B to de- 
termine the amount of didofenac sodium 
(CnEhoChNIMaOj) dissolved* 


Add stage 

Medium: 0.1 N hydrochloric add; 900 mL 
Apparatus 2: 50 rpm, paddles constructed of (or 
coated with) polytef being used 
Time: 2 h 

Detector: UV, maxima at about 276 nm 
Standard solution: Transfer 68 mg of USP Didofenac 
Sodium RS to a 100-mL volumetric fiask, add 10.0 mL 
of 0,1 N sodium hydroxide, and dilute with water to 
volume* Transfer 2.0 mL ol this solution to a second 
100-mL voiumetnc fiask, dilute with a mixture of 0.1 
N hydrochloric acid and 5 N sodium hydroxide 
(900:20) to volume, and mix. This Standard solution 
contains 13.6pg/mL of USP Didofenac Sodium RS. 
Sample solution: At the end of 2 h, remove each Tab¬ 
let, or the major portion thereof if the Tablet is not 
intact, from the individual vessels, and subject them to 
the test under Buffer stage. To the 0,1 N hydrochloric 
add remainrng in each vessel, add 20*0 mL of 5 N so¬ 
dium hydroxide, and stir for 5 min. 

Buffer stage 

Medium: pH 6*8 phosphate buffer; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Detector: UV, maxima at about 276 nm 
Solution A: 76 mg/mL of tribasic sodium phosphate 
pH 6,8 phosphate buffer: Solution A and 0.1 N hydro- 
chloric acid (1:3), adjusted with 2 N hydrochloric acid 
or 2 N sodium hydroxide to a pH of 6,8 ± 0*05, if 
necessary 

Standard solution: Transfer 68 mg of USP Didofenac 
Sodium RS to a 100-mL volumetric fiask. Add 10.0 mL 
of 0*1 N sodium hydroxide, dilute with water to vol~ 
unie, and mix. Transfer 3.0 mL of this solution to a 
100-mL volumetric fiask, dilute with Buffer stage Me¬ 
dium to volume, and mix* The finał concentration is 
about 0.0204 mg/mL of didofenac sodium. 

Sample solution: Sample per Dissolution (711)* Dilute 
with Medium to a concentration similar to that of the 
Standard solution, 

Tolerances: NLT 75% (Q) of the labeled amount of 
didofenac sodium (CuHioCbNNaCy Is dissolved, 

* Uniformity of Dosage Units (905): Meet the 
regurrements 


IMPURITIES 
* ORGANIC IMPURITIES 

Mobile phase and Diiuent: Proceed as directed In the 
Assay * 

Standard solution: 0*001 mg/mL each of USP 
Didofenac Sodium RS and USP Didofenac Rdated 
Compound A RS in Diiuent 

Sample solution: Nominally 1.0 mg/mL of didofenac 
sodium in Diiuent prepared as follows* Transfer a suita¬ 
ble portion of didofenac sodium to a suitable vo!umet- 
ric fiask from NLT 20 findy powdered Tablets, Add Dilu- 
ent equiva!ent to 50% of the fiask yolume. Dissolve 
with sonication for 20 mtn at 40° and fil! with Diiuent 
to volume. Pass the solution through a suitable filter of 
0.22-pm porę size, 

Chromatographic system: Proceed as directed in the 
Assay, except for the Detector* 

Detector: UV 254 nm 

System suitability 
Sample: Standard solution 
Suitability reąurrements 
Relative standard devrat*on: NMT 5% 
Signal-to-noise ratlo: NLT 10 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of didofenac related corrt- 
pound A in tne portion of Tablets taken: 


Result = (rufr$) x (Cs/C u) x 100 
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r u - peak response of diclofenac related compound 
A from the Sample sofution 
= peak response of diclofenac related compound 
A from the Standard solution 
Cs - concentration of USP Diclofenac Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of diclofenac sodium in 
the Sample solution (mg/mL) 

Calculate the percentage ot any other impuhty in the 
portion of Tablets taken: 

Result - (ry/rs) x (C* */Qf) x 100 

Tu - peak response of each indtvidual impurity 
from the Sample solution 

a = peak response of diclofenac from the Standard 
solution 

Cs - concentration of USP Diclofenac Sodium RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of diclofenac sodium in 
the Sample solution (mg/mL) 

Acceptance criteria: See Tobie 2. Disregard any impu- 
rity peak less than 0.05%. 



Table 2 


Name 

Refatfve 

Retention 

Time 

Acceptance 
Criteria, 
NMT (°/o) 

Gxindole afa 

0,4 

_ 

Diclofenac 

1.0 

_ 

Diclofenac related compound D 
(diclofenac bromo analog)^ 

1,04 

— 

Diclofenac related compound A 

1,48 

G.S 

Diclofenac alcohol analoff 1 * 

1.55 

_ 

Diclofenac benzaldehyde analoa ** 

1.81 

, 

Any individual unspedfied 
impunty 


0.5 

Total imDunties 1 * 


1.5 


* 1,3^Dihydro-2W4rrdol-2-one. 

^Process-related impurities, not to be counted in toiai impurities. 

*2-(2-[(24łromo-6'thlorophenyi)amino]phenył)acetic acid. 

(2 ■ [( 2,6-D tch lo rophenyl)a mino] pbenyl) m etha nof. 

* 2- [(2,6 - Di ch forop henyl )ami no] benza Idehy de, 

ADDITIONAL REQU1REMENT5 

* Packacinc and Storage: Preserve in tight, Irght-resistant 
containers. Storę at controlled room temperaturę. Protect 
from moisture. 

* USP Reference Standards (11) 

USP Diclofenac Sodium RS 
USP Diclofenac Related Compound A RS 
1-(2,6-DichlorophenyI)mdollm2-one. 

C 14 H 9 C1 2 N0 278.13 


Diclofenac Sodium Extended-Release 
Tablets 


OEFINITION 

Diclofenac Sodium Extended-Release Tablets contain NLT 
90.0% and NMT 110.0% of the labeled amount of 
diclofenac sodium (Ci 4 H]oChNNa0 2 ). 

IDENTIFICATION 

• A. The retention time of the diclofenac peak of the Sam¬ 

ple solution corresponds to Chat of the Standard solution t 
as obtained in the Assay. 


* B. The UV (190-400 nm) spectrum of the diclofenac 
peak of the Sample solution corresponds to that of the 
Standard solution , as obtained in tne Assay. 

ASSAY 

• PROCEDURĘ 

Solution A: 0.7708 g/L of ammonium acetate in water 
Adjust with acetic acid to a pH of 53. Pass through a 
suitable filter of 0.2-pm porę size, 

Solution B: Acetonitrfle 
Mobile phase: See Table h 


Table 1 


Time 

(mini 

Solution A 

Solution B 
(%) 

0.00 

70 

30 

0.50 

70 

30 

8.50 

5 

95 

10.00 

5 

95 

10,01 

70 

30 

14,00 

70 

30 


Diluent: Acetonitrile and water (50:50) 

Standard solution: 0.2 mg/mL of USP Diclofenac So¬ 
dium RS in Diluent 

Sample solution: Nominally 0.2 mg/mL of diclofenac 
sodium in Diluent prepared as folfows. Transfer a suita¬ 
ble portion of diclofenac sodium to a suitable yolumet- 
ric fiask from NLT 20 finely powdered Tablets. Add D/7u- 
ent eouivalent to 70% of the fiask volume. Dissolve 
with tne aid of sonication for 25 min at 45° and fili 
with Diluent to volume. Pass the sofution through a 
suitable filter of 0.22-pm porę size. 

[Notę—P rotect the Standard solution and Sample solution 
from ligliL] 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm. For Identification test B, use a 
photo-diode array detector. 

Column: 10-cm x 2.0-mm; 1.9-pm packing LI 
Column temperaturę: 35° 

FIow ratę: 03 mL/min 
Injectron volume: 1 pL 
System suitability 
Sample: Standard solution 
[Notę—S ee Table 2 for relative retention times.] 
Suitability requirement$ 

Tallina factor: NMT 1.2 

Relative standard deviation: NMT 2.8% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
diclofenac sodium (CnHioClaNNaO*) in the portion of 
Tablets taken: 

Result - (aAs} x (Cs/Cu) x 100 

r y = peak response of diclofenac from the Sample 
solution 

r* = peak response of diclofenac from the Standard 
solution 

Ci - concentration of USP Diclofenac Sodium RS In 
the Standard solution (mg/mL) 

Cu - nominał concentration of diclofenac sodium in 
the Sample solution (mg/mL) 
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Acceptance cntena: 9Q*0%-110.0% 

PERFORMANCE TESTS 
* Dl 5$0LUT!ON (711) 

Test 1 

Medium: 0.05 M phosphate buffer, pH 7.5; 900 mL 

Apparatus 2: 50 rpm; use wire sinkers. 

TFmes: 1, 5, IG, 16, and 24 h 

Detector: UV 276 nm 

Standard solution: USP Diclofenac Sodium RS In 
Medium 

Analysis: Pass portions of the solution under test 
through a suita ble filier* Di lute with Medium , if neces- 
sary, to a concentration similar to that of the Standard 
solution, 

Tolerances: See Tobie 2. 


Table 2 


Time 

(hi 

Amount 

Dissolved 

1 

15%-35% 

5 

45%-65% 

10 

65%“85% 

16 

75%~95% 

24 

NLT 80% 


The percentages of the labeled amount of diclofenac 
sodium (Ci 4 H l0 CUNNaOa) dissolved at the times spec- 
ified conform to Acceptance Tobie 2 in (711)« 

Test 2: If the product complies with this test, the label- 
ing indicates that it meets USP Dissalution Test 2. 
Medium, Apparatus 2, and Analysis: Proceed as di~ 
rected for Dissolution Test L 
Times: 1, 2, 4, 6, and 10 h 
Tolerances: See Table 3. 


Table 3 


Time 
(h) 

Amount 

Dissofved 

1 

NMT 28% 

2 

2O%-40% 

4 

35%-60% 

6 

50%“B0% 

10 

NLT 65% 


The percentages of the labeled amount of diclofenac 
sodium (CHHipCbNNaOa) dissolved at the times spec- 
ified conform to Acceptance Table 2 in (711). 

Test 3: If the product complies with this test, the label- 
ing indicates that it meets USP Dissoludon Test 3. 
Medium and Analysis: Proceed as directed for Dissolu¬ 
tion Test /. 

Apparatus 1: 100 rpm 
Times: 2, 4, 8, and 16 h 
Tolerances: See Table 4* 


Table 4 


Time 

(h> 

Amount 

DissoJved 

2 

22%-42% 

4 

34%~6V% 

8 

52%-82% 

16 

NLT 73% 


The percentages of the labeled amount of diclofenac 
sodium (CNHioCbNNaOż) dissolved at the times spec- 
ified conform to Acceptance Table 2 in (711). 

Test 4: If the product complies with this test, the iabeh 
ing indicates that it meets USP Dissoludon Test 4 . . 
Medium and Analysis: Proceed as directed for Dissolu - 
tion Test 1. 


Apparatus 1: 100 rpm 
Times: 2, 4, 8, and 16 h 
Tolerances: See Table 5. 


Table 5 


Time 

(hi 

Amount 

Dissotaed 

2 

2Q%“40% 

4 

35%-55% 

8 

60%-85% 

16 

NLT 85% 


The percentages of the labeled amount of diclofenac 
sodium (CnHioGaNNaO:) dissolved at the times spec- 
rfied conform to Acceptance Table 2 in (711). 

* Uniformity of Dosage Units (905): Meet the 
reąuirements 

IMPUR1TIES 


Change to read: 

• ORGANIĆ IMPURITIES 

Mobile phase and Diluent: Proceed as directed in the 
Assay * 

Standard solution: *0.001 mg/mL each of USP 
Diclofenac Sodium RS and USP Diclofenac Related 
Compound A RS in Diluent % ceus i .^ 2016 ) 

Sample solution: Nominałly 1.0 mg/mL of diclofenac 
sodium in Diluent prepared as foliows. Transfer a suita¬ 
ble portEon of diclofenac sodium to a suitable voEumet- 
ric fiask from NLT 20 finely powdered Tablets. Add Dilu¬ 
ent equivalent to 70% of the fiask volume. Disso!ve 
with tne aid of sonication for 25 min at 45° and fili 
with Diluent to vołume. Pass the solution through a 
suitable fifter of 0.22-pm porę size. 

Chromatographic system 
(See Chromotograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 254 nm 

Column: 10-cm x 2.0~mm; 1.9-pm packing LI 
Column temperaturę: 35° 

Flow ratę: 03 mL/min 
lojection volume: 1 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard dev!ation: NMT 5% 
Signal-to-noise ratlo: NLT 10 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of diclofenac related com- 
pound A En the poition of Tablets taken: 

Result = (rufr$ x (Cs/Cu) x 100 

ru = peak response of diclofenac related compound 
A from the Sample solution 

r 5 - peak response of diclofenac related compound 
A from the Standard solution 
Q = concentration of USP Diclofenac Related 
Compound A RS In the Standard solution 
(mg/mL) 

Cu = nominał concentration of diclofenac sodium in 
the Sample solution (mg/mL) 

Calculate the percentage of any other impurity in the 
portion of Tablets taken: 

Result = (rufrs) x ( Q/Cu ) x 100 

ru - peak response of each individual impurity 
from tne Sample solution 
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r$ = peak response of diclofenac from the Standard 
solution 

Q - concentration of USP Diclofenac Sodium RS in 
the Standard solution (mg/mL) 

C u = nominał concentration of diclofenac sodium in 
the Sample solution (mg/mL) 

Acceptance criteria: See Tobie 6. Drsregard any śmpu- 
rity peak less than 0.05%. 


Tabte 6 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

O xi n do te 1 b 

0.4 

_ 

Diclofenac 

1.0 

_ 

Diclofenac related compound D 
(diclofenac bramo analoq) cb 

1.04 

— 

Diclofenac related compound A 

1.48 

0.5 

Diclofenac alcohol analoci^ 1 

1.55 

_ 

Diclofenac benzaldehvde analoa* 1 * 

1.81 

__ 

Any individual unspecified 

ImpuritY 

— 

05 

Total impurities b 

— 

15 


a 1,3-Dihydro-2Windol*2one. 

^Process-related impuritles, not to be eounted in total impurities. 

* 2-{2*{(2 -Sromo-6-chtorophenyi)am i no] phenyl) acetle add. 
d {2-[{2 f 6-Dkh ioropheny t)a mino]pherryJ} methanoL 
p 2-[{2,6- D tch lo ropheny 1 )a m rno] benzal d ehy de. 

ADDITIONAL REQUIREM£NTS 

• Packaging ano Storage: Preserve in welhctosed contain- 
ers. Storę at controlled room temperaturę, and protect 
from light and moisture. 

o Labeling: When morę than one Dissolution test is qiven, 
the labeling States the test used only if Test 7 is not used. 

* USP Reference Standard* (11) 

USP Diclofenac Sodium RS 
USP Diclofenac Related Compound A RS 
l-^ó-Dichloropheny^indolm^-one. 

CttHsChNO 278.13 


Diclofenac Sodium and Misoprostol 
Delayed-Release Tablets 

DEFINITION 

Diclofenac Sodium and Misoprostol Delayed-Release Tablets 
contain NLT 90,0% and NMT 110.0% of the labeled 
amounf of diclofenac sodium (CMf-hoCbNNaO?) and NLT 
90.0% and NMT 110.0% of the labeled amount of mis¬ 
oprostol (CzjHłsOi). 

IDENTIFICATION 

* A. Ultraviolet Absorptoon (197U) 

Misoprostol 

Diluent: Methanol and water (4:1) 

Standard solution: lójig/mL of USP Misoprostol RS in 
Diluent [NOTĘ—If outer misoprostol layers of the Tab¬ 
lets contain hypromcllosc, the Standard solution should 
also contain hypromellose at the same concentration 
as in the Sample solution .] 

Sample solution: Gently break up one by one a quam 
tity of Tablets equivalent to 0.4 mg of misoprostol, and 


remove the inner diclofenac layers. [Notę— Keep the 
diclofenac layers for Identification test A, Diclofenac so¬ 
dium,] Transfer the outer misoprostol layers to a 25-mL 
volumetric fiask. Add about 15 mL of Diluent , shake for 
30 min, dii u te with Diluent to volume, and mix welł. 
Transfer a portion of the solution into a glass centri- 
fuge tubę, and centrifuge for 10 min under refriger- 
ated conditions (10°), Use the supernatant 
Celi: 1 cm 
Blank: Diluent 

Acceptance criteria: Meet the requirements 
Diclofenac sodium 
Celi: 0.05 cm 
Blank: Methanol 

Standard solution: OJ mg/mL of USP Diclofenac So¬ 
dium RS in methanol 

Sample solution: Transfer the diclofenac inner layers 
reserved from Identification test A , Misoprostol to a 
100-mL volumetric fiask. Add about 60 mL of metha¬ 
nol, shake for 10 min, dilute with methanol to vofume, 
and mlx Weil Further dilute a suitable vo!ume of the 
solution to obtain a solution containing about 0.1 mg/ 
mL of diclofenac sodium, based on the labę! claim. 

Pass a portion of the solution throuah a polytetraflu- 
omethylene (PTFE) with glass microfiber (CMF) filter of 
0.45-pm porę size. Discard the first few mL of filtrate, 
and use the filtrate. [Notę—A suitable filter is available 
as GD/X Syringe Filter, Whatman, www.whatman* 
com, catalog no. 6874-2504.] 

Acceptance criteria: Meet the reguirements 

* B. 

Misoprostol: The retention time of the misoprostol 
peak of the Sample solution corresponds to that of the 
Standard solution f as obtained in tne Assay for Misopros* 
tol. 

Diclofenac sodium: The retention time of the 
diclofenac peak of the Sample solution corresponds to 
that of the Standard solution , as obtained in the Assay 
for Diclofenac Sodium. 

ASSAY 

• Misoprostol 

Buffer: Prepare 0.025 M monobasic potassium phos- 
hate, pH 6.5, as foliows. Adjust a solution containing 
.4 g/L of monobasic potassium phosphate in water 
with 1 N sodium hydroxide to a pH of 6.5. 

Mobile phase: Aceton itrile and Buffer (45:55) 

Standard solution: 0.01 mg/mL of USP Misoprostol RS 
in Mobile phase , using sonication as needed 
Sample solution: Nominally 0.01 mg/mL of misopros¬ 
tol, prepared as follows. Usmg a quantity of Tablets 
equivalent to 5 mg of misoprostol, place one Tablet at a 
time on its edge inside a weil-folded piece of weighing 
paper. Tap very carefully the edge of the Tablet with a 
pestle to separate the Tablet into the outer and inner 
layers. Remove the inner core containing diclofenac. 
Transfer the outer portions of the Tablets, containing 
misoprostol, into a 500-mL volumetric fiask containing 
a magnetic stir bar, and add 250 mL of acetonitriJe, Stir 
the fiask for 1 h. Add 150 mL of water, and stir for an 
additional 30 min or untN the Tablets are completely 
disintegrated. Remove the stir bar, rinse it inside the 
fiask with water, dilute with water to volume, and mix 
well. Transfer a portion of the solution into a glass cen¬ 
trifuge tubę, and centrifuge for 10 min under refriger- 
ated conditions (10°). Use the supernatant. 
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Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Deteotor: UV 200 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 0 
Temperatures 
Column: 35° 

Autosampler: 10° 

Flow ratę: 1.0 mL/min 
Injection vo Jurne: BO pi 
System suitability 
Sampie: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calcuiate the percentage of the labeled amount of mis¬ 
oprostol (C 22 H 3 BO 5 ) In the portion of Tablets taken: 

Result = (fu/ r 5 ) x (Cs/Cu) x 100 

ru - peak response from the Sampie solution 
- peak response from the Standard solution 
Ci = concentration of USP Misoprostol RS in the 
Standard solution (mg/mL) 

Ci/ = nominał concentration of misoprostol in the 
Sampie solution (mg/mL) 

Acceptance criteria; 90.0%-1 10.0% 

* Diclofenac Sodium 

Buffer: Mix equal volumes of 0.01 M phosphoric acid 
and 0.01 M monobasic sodium phospnate. if necessary, 
adjust with additbnal portions of the appropriate con> 
ponent to a pH of 2.5. 

Mobile phase: Methano! and Buffer (70:30) 

Diluent: Methanol and water (70:30) 

System suitability solution: 20 pg/mL of diethyl 
phthalate, 8 pg/ml of USP Diclofenac Reiated Com- 
pound A RS, and 0.75 mg/mL of USP Diclofenac So- 
dium RS in Diluent 

Standard solution: 0,75 mg/mL of USP Diclofenac 5o- 
dium RS in Diluent , using sonication as needed 
Sampie stock solution: Transfer a quantity of Tablets, 
equlvalent to 1500 mg of diclofenac sodium, into a 
1000-mL volumetric ffask containing a magnetic stir 
bar. Add 700 mL of Diluent, and stir for 60 min, or until 
the Tablets are completely disintegrated. Remove the 
stir bar, rinse it with Diluent, and sonicate the sampie 
for 15 min. Allow the sampie to cool to room tempera¬ 
turę, di lute with Diluent to volume, and mix welL 
Sampie solution: Nominałly 0.75 mg/mL of diclofenac 
sodium prepared as follows. Transfer 10.0 mL of the 
Sampie stock solution into a 20-mL volumetnc fiask, and 
dilute with Diluent to volume. Pass a portion of the so- 
lution through a PTFE with GMF filier of 0.45-pm porę 
size, discardmg the first few mL of fiitrate. 
Chromatographic system 
(See Chromatography { 621), System Suitability.) 

Modę: LC 

Deteotor: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-jLim packing L7 
Flow ratę: 1.0 mL/min 
Injection volume: lOpL 
System suitability 

Sampfes: System suitability solution and Standard 
solution 

[Notę —The relative retention times for diethyl phthal- 
ate, diclofenac reiated compound A, and diclofenac 
are about 0.6, 0.7, and 1.0, respectiveJy.] 

Suitability reguirements 

Resolutlon: NLT 2,2 between the diethyl phthalate 
and diclofenac reiated compound A peaks; NLT 6.5 
between the diclofenac reiated compound A and 
diclofenac peaks, System suitability solution 


Tailing factor: NMT 2, Standard solution 
Relative standard devlation; NMT 2.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calcuiate the percentage of the labeled amount of 
diclofenac sodium (Ci.iHioCbNNaOa) in the portion of 
Tablets taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

r y - peak response from the Sampie solution 
= peak response from the Standard solution 
Ci - concentration of USP Diclofenac Sodium RS in 
the Standard solution (mg/mL) 

Cu ” nominał concentration of diclofenac sodium in 
the Sampie solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
* Dissolution (711) 

Misoprostol 

Medium: Water; 500 ml, deaerated 
Apparatus 2: 50 rpm 
Time: 20 min 

Buffer: Proceed as directed in the Assay for Misopros- 
toi 

Standard stock solution: Transfer 4 mg of USP Mis¬ 
oprostol RS into a 100-mL vo!umetric ffask, add 20 mL 
of acetonitrile, and shake for about 15 min. If outer 
misoprostol layers of the Tablets contain hypromeliose, 
add a suitable amount of hypromdlose to tne fiask to 
achieve the same finał concentration of hypromeliose 
in the Standard solution as expected in the Sampie so¬ 
lution. Add 20 mL of water, and sonicate for about 2 
min. Add water up to the neck of the fiask, and allow 
the solution Lo coul tu room temperaturę before the 
finał dilution to volume. 

Standard solution: About 0.0004 mg/mL of USP Mis* 
oprostol RS prepared as follows, Dilute 2.0 mL of the 
Standard stock solution with Medium to 200 mL 
Sampie solution: Pass a portion of the solution under 
test through a suitable filter of 10 -pm porę size. 
Mobile phase: Acetonitrile and Buffer (42:58) 
Chromatographic system; Proceed as directed in the 
Assay for Misoprostol, except use an injection volume 
of 200 |iL 
System suitability 
Sampie: Standard solution 
Suitability requirements 
Tailing factor: NMT 2 
Reiative standard deviation: NMT 5.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calcuiate the percentage of the labeled amount of 
misoprostol (C^HjaOs) dissolved: 

Result = (fu/rs) x (Cs/i) x Vx]Q0 

ru -peak response from the Sampie solution 

r$ - peak response from the Standard solution 

Cs - concentration of USP Misoprostol RS in the 
Standard solution (mg/mL) 
t = labeled amount of misoprostol (mg/Tablet) 

V - volume of Medium , 500 mL 
Tolerances: NLT 75% (Q) of the labeled amount of 
misoprostol {C 22 H 38 O 5 ) is dissolved. 

Diclofenac sodium 

Proceed as directed in Dissolution (711), Apparatus I 
and Apparatus 2, Delayed-Release Dosage Forms, 

Methoa A. 

Add stage medium: 0.1 N hydrochlork add, 750 mL, 
deaerated 

Buffer stage medium: After 2 h, add 250 mL of 0.2 
M tri basie sodium phosphate to the Add stage medium 
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and, !f needed, adjust with either 2 N hydrochlorie 
add or 2 N sodium hydroxide to a pH of 6.8, 

Apparatus 2: 100 rpm 

Time: 2 h for Add stage; 45 min for Buffer stage 
Buffer: Prepare a 0.025 M monobasic potassium phos- 
phate buffer, pH of 3,0, as follows. Adjust a solution 
containing 3*4 g/L of monobasic potassium phosphate 
in water with pnosphoric add to a pH of 3.0, 

Mobile phase: Acetonitrile and Buffer (60:40) 

Standard stock solution: 0.68 mg/mL of USP 
Didofenac Sodium RS, first dissolved in 0,1 N sodium 
hydroxide using about 10% of the finał volume, and 
then diluted with water to volume 
Chromatographic system 
(See Chromatography (621), System Suitobifity.) 

Modę: LC 

Detector: UV 276 nm 

Column: 4.6-mm x 15-cm; 5-pm packtng 17 
Flow rafę: 1.0 mL/min 
Injection voiume: 10 jiL 
Acid stage 

Acid stage standard solution: 1 3.6 pg/mL of USP 
Didofenac Sodium RS prepared as follows. Transfer 
2.0 ml of the Standom stock solution to a 100-mL vol- 
umetric fiask, and dilute wtth a mixture of 0,1 N hy¬ 
drochloric acid and 5 N sodium hydroxrde (900:20) 
to volume. 

Add stage sample solution: Run the test in Acid 
stage medium for 2 h, Withdraw a 10-mL aliquot, 
transfer it to a fiask containing 1.0 mL of 1 N sodium 
hydroxide, and mix welf. Pass a portion of this solu¬ 
tion through a suitable fifter of 10-pm porę size. 
System suita bil i ty 

Sample: Acid stage standard solution 
Suita bili tv regurrements 
Talling factor: NMT 2 
Relative standard deviation: NMT 2.0% 

AnalysJs 

Sam pies: Acid stage standard solution and Add stage 
sample solution 

Calculate the percentage of the labeled amount of 
didofenac sodium (CwHTcCUHNaOa) dissolved dur* 
ing the Add stage: 

Resuft = (ru/rs) x (O/Ł) x V x D x 1 00 

tu = peak response from Lhe Acid stage sample 
solution 

^ = peak response from the Add stage standard 

solution 

O - concentration of USP Didofenac Sodium RS En 
the Add stage standard solution (mg/ml_) 
i = labeled amount of didofenac sodium (mg/ 
Tablet) 

V = volume of Add stage medium , 750 mL 
D = diiution factor for the Acid stage sample 
solution , 1,1 

Tolerances: NMT 10% of the labeled amount of 
didofenac sodium (CnHioCkNNaOz) is dissofved. The 
percentage of the labeled amount of didofenac so¬ 
dium dissolved at the time spedfied conforms to Ac- 
ceptance Table 3 in Dissolution (711), 

Buffer stage 

Buffer stage standard solution: 13.6 pg/mL of USP 
Didofenac Sodium RS prepared as follows. Transfer 
2.0 ml. of the Standard sfock solution to a 100-mL vol- 
umetric fiask, and dilute with Buffer stage medium to 
volume, 

Buffer stage sample solution: Pass a portson of the 
solution under test through a suitable filter of 10-pm 
porę size. 


System suitabflity 

Sample: Buffer stage sample solution 
Sultablllty reaulrements 
Tatling factor: NMT 2 
Relative standard deviatlon: NMT 2,0% 

Analysls 

Sampfes: Buffer stage standard solution and Buffer 
stage sample solution 

Calculate the percentage of the labeled amount of 
didofenac sodium (CnHioChNNaOj) dissolved dur- 
ing the Buffer stage: 

Result = (ru/rs) x (C$/L) x(V- V 5 ) x 100 

fu = peak response from the Buffer stage sample 
solution 

O = peak response from the Buffer stage standard 
solution 

Ci = concentration of USP Didofenac Sodium RS in 
the Buffer stage standard solution (mg/mL) 
i = labeled amount of didofenac sodium (mg/ 
Tabfet) 

V - vofume of Buffer stage medium f 1000 mL 

V$ = volume of sample taken durinq the Acid stage, 

10 mL 

Tolerances: NLT 75% (Q) of the labeled amount of 
didofenac sodium (Ci 4 HioCl2NNa0 2 ) is disso!ved. The 
percentage of the labeled amount of didofenac so¬ 
dium disso!ved at the time spedfied conforms to Ac- 
c eptance Table 4 in Dissolution (711), 

* Uniform rrv of Dosage Units (905): Meet the reguire- 
ments for Content Uniformity for didofenac sodium and 
misoprostol 

IMPURIT1ES 

* Organic Impurities: Misoprostol 

Buffer: Prepare as directed in the Assoy for Misoprostol. 
5ofvent mixture: Acetonitrile and methanol (26:28) 
Mobile phase: 5o/vwf mkture and Buffer (58:42) 
Diluent: Acetonitrile and water (50:50) 

Standard stock solution: Use the Standard solution pre¬ 
pared as directed in the Assay for Misoprostol .. 

Standard solution: 0.001 mg/mL of USP Misoprostol 
RS prepared as follows. Transfer 5 mL of the Standard 
stock solution to a 50-mL vofumetrjc fiask, and dilute 
with Diluent to vo!ume. 

Sample sofution: Nominally OJ mg/mL of misoprostol 
prepared as follows. Using a guantfty of Tablets equiva- 
lent to 2 mg of misoprostol, place one Tablet at a tEme 
on its edge EnsEde a well-folded piece of weighmg pa- 
per. Tap very carefully the edge of the Tablet with a 
pestle to separate the Tablet into the outer and inner 
layers. Remove the inner core containing didofenac so¬ 
dium. Foki batk the outer layers of the Tablets contain¬ 
ing misoprostol, and gentfy grind them. Transfer the 
ground outer layers into a 20-mL volumetric fiask con¬ 
taining a magnetic stir bar, add 10 mL of acetonitrile, 
and stir the fiask for 2 h. Al Iow the sample to stand for 
10 min, transfer a portion of the solution into a glass 
centrłfuge tubę, and centnfuge for 10 min under refrig- 
erated conditions (10°). Transfer 2.5 ml of the superna- 
tant into a 5-mL yolumetric fiask, and dilute with water 
to vo!ume, 

Chromatographic system 
(See Chromatogropny System Suitability.) 

Modę: LC 

Detector: UV 200 and 280 nm 
Column: 4.6-mm x 25-cm; 5-fim packing L7 
Temperatures 
Column: 35° 

Autosampler: 10° 

Flow ratę: 0,6 mL/min 

Run time: About 2.5 limes the retention time of the 
misoprostol peak 
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Injection volume: 100 j.lL 
System suitability 

Sam ple: Standard solution at 200 nm 

Suitability requirements 
Tai ling facto r: NMT 2 
Re!ative standard deviat1on: NMT 5.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of 8-epimisoprostol, A-type 
misoprostol, and anyother indivrdual impurity in the 
portlon of Tablets taken: 

Result - (rJn) x (G /Cu) x (1/0 x 100 

ru - peak response at 200 nm of any impurity 
from the Sampie solution 

rs “ peak response at 200 nm of misoprostol from 
the Standard solution 

Q = concentration of USP Misoprostol RS In the 
Standard solution (mg/mL) 

Cu = nominał concentration of misoprostol in the 
Sampie solution (mg/mL) 

F = relafive response factor (see Tobie 1) 

Calculate the percentage of B-type misoprostol in the 
portlon of Tablets taken: 

Result = (r^/rs) x (Cs/Cu) x (1/0 x 1 00 

Fu - peak response at 280 nm of B-type 

misoprostol from the Sampie solution 
r 5 - peak response at 200 nm of misoprostol from 
the Standard solution 

C s = concentration of USP Misoprostol RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of misoprostol in the 
Sampie solution (mg/mL) 

F - relatlve response factor (see Tobie 7) 
Acceptance criterta: See Table h 


Table 1 


Name 

Retative 

Retention 

TE me 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%t 

8-EpimisoprostoP 

0.87 

0.93 

2.0 h 

Misoprostol 

1.0 

TO 

__ 

B-Tvoe misoprostoh 

1.5 

4. 8 d 

0.5% 

A-Tvpe rnisoorostok 

1.7 

T6 

1.0% 

Any other individuat 
imourit^ 

— 

1.0 

0.6% 


Methyl(l 5*,2J?%3fl*y3-hycfróxy-2-[(0^-hyclroxy-4 methyl-1 >octenyl]-S- 
oxocyz lo pen ta nehep i a noate. 

to 12-Epimisoprostol, which is a process impurity controlled in the dmg 
substance, and B-ep i misoprostol are not separata d by this method and 
should be integrated togę tli er lo deiermine conformance. 
c (£)-Methy( 7-[2-(4-hydroxy-4-methyloct-1 -enyl)-5-oxocydopent-l - 
enyl]hepta noate. 

d Impurity peak response determined at 280 nm, quantitated against the 
misoprostol peak response determined at 200 nm. 

* Methyl 7-[{l fl* # ZS*)-2*KQ-4-hydroxy'-4-fnethytocH-enylI-5-oł!Ocyclopent- 
3*enyl]hepta noate. 

* ORCANIC iMPURmES: DICLOFENAC SODIUM 

Mobile phase, Diluent, System suitability solution, 
Sampie solution, and Chromatographic system: Pro- 
ceed as directed in the Assoy for Diclofenac Sodium. 
Standard solution: 0.004 mg/mL of USP Diclofenac Re¬ 
lated Compound A RS in Diluent 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he re!ative retention times for diethyl phthal- 
ate, diclofenac related compound A, and diclofenac 
are about 0.6, 0,7, and 1.0, respectively.] 


Suitability reguirements 

Resolution: NIT 2.2 between the diethyl phthalate 
and diclofenac related compound A peaks; NLT 6.5 
between the diclofenac related compound A and 
diclofenac peaks, System suitability solution 
Tailing factor: NMT 2, Standard solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of diclofenac related com¬ 
pound A and any other individual impurity in the por- 
tion of Tablets taken: 

Result - (fu/rs) x ( Q/C u ) x 100 

r u - peak response from the Sampie solution 

rj = peak response from the Standard solution 

G - concentration of USP Diclofenac Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of diclofenac sodium In 
the Sampie solution (mg/mL) 

Acceptance criterla 
lndividual impurities 

Diclofenac related compound A: NMT 0.5% 

Any other individuai impurity: NMT 0.2% 

Total impurities: The sum of all impurities found in 
the tests for Organie Impurities: Misoprostol and Organie 
Impurities: Diclofenac Sodium is NMT 3.0%. 

ADDITIONAL REQUIREMENTS 

* Packacino and Storage: Preserve in tight containers. 

Storę at controlled room temperaturę, 
e USP UtEFERENCE STANDARDS (11) 

USP Diclofenac Related Compound A RS 
N-(2,ć-Dichlorophenyl)indolin-2-one. 

CnH 9 ChNO 278.14 
USP Diclofenac Sodium RS 
USP Misoprostol RS 


DidoxarfBlin Sodium 



CnMiCkNaNaOsS • H 2 O 510.32 

4-Thia-1-azabicycio[3.2.01heptane-2-carboxylic acid, 6- 
[[[3-(2,ó-dichlorophenyl)-5-methyl-4-isoxazoly!]carbony- 
l]amino]-3,3-d i methyl- 7-0X0-, monosodium salt, monohy- 
drate, [25-(2o.,5a,6/J)J-; 

Monosodium (25,5/?,ófi)-6-[3-(2:,ó-dichlonophenyl^S-methyl- 
4-isoxazolecarboxamido]-3,3-dimethyl-7-oxo-44hia- 
1 -azabicyclo[3.2.0]heptane-2-carboxylate mono hydra te 
[13412-64-1]. 

Anhydrous 

Ci*Hi6CbN 3 NaOsS 492.32 

[343-55-5]. 

DEFIN1TION 

Didoxacillin Sodium contains the equivalent of NLT 850 pg/ 
mg of didoxadllin (Ci^Hi^CbN^OsS). 
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idenufication 

* A, Bmfrared Arsorptiom (197K) 

* B, The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

* C IDENTIFICATION TE5TS—-GENERAL, Sodium (191) 

Analysis: Ignite about 100 mg. Proceed as directed in 
the ehapter using a solution (1 in 20) of the residue in 
acetic acid* 

Acceptance crlteria: Meets the requirements 

ASSAY 

* PROCEDURĘ 

Protect Solutions containing didoxacillin from lighL 
Solution A: T .1S g/L of sodium 1 -hexanesulfonate 
monohydrate ancTO.8 mL/L of ammonium hydroxide in 
water, adjusted with phosphoric acid to a pH of 
2.9-3.1 

Solution B: Acetonitrile 
Mobile phase: See Tob/e L 


Table 1 


Time 

(min) 

Solution A 

I c%i 

Solution B 

(%) 

0 

45 

55 

2 

45 

55 

2.5 

35 

65 

5 

35 

65 


Return to the original conditions and re-equłlibrate the 
system. 

Diiuent: Acetonitrile and water (50:50) 

System suitabifity stock solution: 0.1 mg/mL of USP 
Dlcloxacillin Related Compound D RS in Diiuent Soni- 
cate as needed to dissolve. 

System suitabiiity solution: 0.001 mg/mL of USP 
Didoxadllln Related Compound D RS from System suita 
bility stock solution and 0.1 mg/mL of USP Didoxadllln 
Sodium RS in Diiuent, Storę this solution at 4°. 

Standard solution: 0.1 mg/mL of USP Pidoxati!iin So¬ 
dium RS in Difuent Sonicate as needed to dis$olve. 

Storę this solution at 4°, 

Sample solution: 0.1 mg/mL of Didoxacilfin Sodium in 
Diiuent. Sonicate as needed to disso!ve. Storę this solu¬ 
tion at 4°. 

Chromatographic system 

(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 225 nm 
Colurrm: 4.6-mm x 25-cm; 5-pm packing LI 
Temperatures 
Column: 40° 

Autosampfer: 4° 

Flow ratę: 1,5 mL/min 
Injection volume: 10 pi 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

[Notę—T he relative retention times for dicloxadllin and 
dicloxadl!in related compound D are about 1.0 and 
1.1, respectivety.] 

Suitabiiity reguirements 

Resolution: NLT 1.5 between dicloxacillin and diclox- 
acillin related compound D, System suitabifity solution 
Tailing factor: 0.8-1 .5, Standard solution 
Relative standard deviation: NMT 0.73%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late the guantity, in pg/mg, of dicloxacillin 
(CisH^ChNiÓsS) in the portion of Dicloxadflm Sodium 
taken: 


ru - peak response from the Sample solution 

n = peak response from the Standard solution 

G - concentration of USP Didoxacilfin Sodium RS 
in the Standard solution (mg/mL) 

C u = concentration of DidóxdCiłlin Sodium in the 
Sample solution (mg/mL) 

P = potency of dicloxaciflin in USP Didoxacillin 
Sodium RS (pg/mg) 

Acceptance criteria: NIT 850 pg/mg 

IMPURITIE5 
• ORGANIC liyiPURITIES 

Protect Solutions containing dicloxacillin from light. 
Solution A, Solution B, Diiuent, and Chromatographic 
system: Proceed as directed in the Assay . 

Mobile phase: See Table 2. 


Tobie 2 


Time 

(min) 

Solution A 

Solution B 

(%) 

0 

70 

30 

10 

70 

30 

30 

50 

50 

35 

35 

65 

45 

25 

75 


Return to the original conditions and re-equiiibrate the 
system. 

System suitabiiity stock solution: 0.1 mg/mL of USP 
Dicloxacillin Related Compound D RS in Diiuent 
System suitabiiity solution: 0.01 mg/mL of USP Diclox- 
aciflin Related Compound D RS from Sptem suitabiiity 
stock solution and 1 mg/mL of USP Dic(oxacillin Sodium 
RS in DiluenL Storę this solution at 4°. 

Standard solution: 0.01 mg/mL of USP Dtcloxacillin So¬ 
dium RS in Diiuent. Sonicate as needed to dissolve. 

Storę this solution at 4°. 

Sample solution: 1 mg/mL of Dicloxaciilin Sodium in 
Diiuent Sonicate as needed to dlssoive. Storę this solu- 
tion at 4°. 

System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

Suitabiiity requirements 

Resolution: NLT 1.5 between dfdoxad!lin related 
compound D and dicloxaciłlm, System suitabiiity 
solution 

Tailing factor: 0.8-1.5, Standard solution 
Relative standard deviation: NMT 2.5%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Cakulate the pereentage of eath impurlty in the por¬ 
tion of Didoxad1lin Sodium taken: 

Result « (ru/n) x (Cs/Cu) xPx (Ft/h) x 100 

ru = peak response of each impunty from the 
Somp/e solution 

=* peak response from the Stondard solution 
Cs = concentration of USP Didoxacillin Sodium RS 
in the Standard solution (mg/mL) 

Cu = concentration of PicloxaciUin Sodium in the 
Sample solution (mg/mL) 

P - potency of didoxadlfjn in USP Didoxaci!lin 
Sodium RS (jig/mg) 

Pi = conversion factor, 0.001 mg/pg 
P 2 - relatiw response factor (see Table 3) 

Acceptance crlteria: See Table 3. The reporting thresh- 
old is 0.05%. 


Result = (ru/n) x (G/G) x p 
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TabJe 3 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

AmoxicE]lin refated 
compound 

0.07 

0.20 

1.0 

Didoxflcillin penidllo- 
ic acldkc 

0.23 

1.0 

1.0 

0.25 

Didocadllin glycEne 
analog 1 ' 

0.3S 

1.0 

1.0 

D(doxadllin W-acetyl 
penEdlloic acid E 

0.43 

1.0 

1.0 

Didoxadliin penillofc 
acid b '> 

0.61 

0.75 

TO 

0.69 

Didoxadl]in related 
compound Du 

0.90 

1.4 

TO 

Didoxacillin 

1.0 

__ 

_ 

DEdoxacf!lin 

penici|lamide h 

1.3 

1.0 

TO 

Any indivjdual 
unspedfred impunty 

— 

TO 

TO 

Total impurities 

— 


5,0 


n 6-Aminopenici lianie add; (2 S f 5 6fl)-6-Am i n □-3,3-dimethyP7-oxo-4-thi a- 
1 -azabic;yęlQ[3.2.0]heptane-2-c^rbojŁytJc add. 

b The system resotves two isomers, The limit is for the sum of the isomers. 
c C4 5)-2- (Ca rb oxy [3-(2,6-d ich I o roph enyl)-5-me thyllsoxazol e-4- ca rbox - 
a m ido] m et hy 1 ] -5,5 -di methylt h iazolid inH-ca rb oxy lic ad d. 
d [3 -£2,6-Di chi oro p h eny I ) -5 -m ethy I i sox azole-4-ca rbo ny i]g ly cl ne. 

4 (2l?,4S)-3-Acety 1-2-((flj-carboxy [3 - (2,6-dichJ orapheny 1) .5-methyIisoxazoie- 
4 -e arbo* am id ojmet hy lj-5,5-d i me t hy lt hi azo I i d i ne -4-carboxy I ic add. 
r (4 ^-2- ([ 3 - (2,6 - D i d4 orop h e ny I )-5 -m e LhyJ Esaxazol e-4-car box - 
am Ed o]me thy I) -5,5-d imethy I th ta zo I id i ne -4-ca r boxy I ic acid.. 

9 3- (2,6- D ic h loroph eny|)-5- methyli soxazo Ee-4-ca rboxyIi c aci d, 

1 ' (25,5 R,6R)-6- {{25,5 R t 6fl)-6-[3-(2,6 - D Ec h EorophenyI )-5 -meLhylisoxazole-4- 
c ar boxa m rd o j-3,3-d i m ethyl- 7 -o xo-4-t h i a-l -aza b scydoB.2.0 ] n ept a n e-2- 
carbo xa m idoJ-3,3-di methyl-7-oxo-4- lhia-1 -azabicycl o [3.2.0] h epta ne- 2- c a r- 
boxylEc acid. 

e Dimethylanbline (223): Meets the requirements 

SFECIFłC TESTS 

* Crvstallinitv {695): Meets the requirements 

* PH {791) 

Sample solution: 10 mg/mL to water 
Acceptance criteria: 4.5-7.5 
e Water Determinatign, Method i {921): 3.0%-5.0% 

ADDITIONAL REąUGREWIENTS 

e PACKAGING and Storage: Preserve in tight containers. 
e USP Reference Standards (11) 

USP Dldoxadllin Related Compound D RS 
3-(2,ó-Dich]oraphenyl)-5-methyfisoxazG3e-4-carboxylic 
add 

CnidCUNOs 272.08 
USP Dicloxacil1in Sodium RS 


DicioxaciHin Sodiym Capsules 

DEFINITION 

Dicloxad]lfn Sodium Capsules contain NLT 90.0% and NMT 
120.0% of the labeled amount of didoxadl!in 
(C^HnCWsOsS). 

IBENTIFffCATION 

o A. The retention time of the didoxadtlin peak of the 
Sample solution corresponds to that of the Standard solu - 
tion, as obtained in the Assay. 


ASSAY 

* PROCEDURĘ 

Buffer: 2.72 g/L of monobasic potassium phosphate in 
water, adjusted with 8 N potassium hydroxide to a pH 
of 5.0 ± 0.1 

Mobile phase: Acetonjtrile and Buffer (50:150) 

Standard solution: 1.1 mg/mL of USP Dicloxacillin So- 
dium RS In Buffer . Use the Standard solution promptty, 
or refrigerate and use on the day prepared. 

Sample solution: Nominally ] mg/mL of dicloxacil!m in 
Bufrer t prepared as foflows. Remove, as compietely as 
possible, the contents of NIT 10 Capsules. Transfer a 
suitable portion of the powder to a volumetne fiask, 
dilute with Buffer to volume, and mix for 10 min with 
the ald of a magnetic stirrer. Pass a portion of the solu- 
tion through a suitable filter, discarding the first 5 ml of 
the fil tratę. Use the elear fil tratę. Use the Sample solution 
promptly, or refrigerate and use on the day prepared. 
Chromatographic system 
(See Chromatography {621), System SuitabUity.) 

Modę: LC 

Detector: UV 225 nm 
Cofunm: 4.6-mm x 25-cm; packing LI 
Plow ratę: 2 mL/min 
Jnjection voJume: lOpL 
System surtability 
Sample: Standard sofution 
Suitability reguirements 
Column effidency: NLT 700 theoretical plates 
Tailing factor: NMT 2.0 
Capacity factor: 4-11 
Relative standard devration: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcutate the percentage of the labeled amount of 
didoxadl!in CCi9H] 7 Cl2N 3 0sS) En the portion of Cap¬ 
sules taken: 

Result = (ru/fs) x (CJCu) x P x Fx 100 

ru = peak area from the Sample solution 

rs - peak area from the Standard solution 

Q = concentration of USP Dicloxadllin Sodium RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of dicloxacillin in the 
Sample solution (mg/mL) 

P = potency of dicloxaciIlin in USP Didoxacillin 
Sodium RS (^ig/mg) 

F = conversion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%-120.0% 

PERFORMANCE TESTS 
a DlSSOLUTEON (711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard solution: USP Didoxadl!in Sodium RS in 
Medium 

Sample solution: Sample per the chapter. Dilute with 
Medium to a concentration that Is similar to the Stan¬ 
dard sofution. 

Tolerances: NLT 75% (Q) of the labeled amount of 
didoxaci[lin (CTgHizCLN^OsS) is dissolved. 

* Uniformity of O os ag e Units (905): Meet the 

reguirements 
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SPECIFIC TESTS 

* Water Determenation (921), Method I: NMT 5.0% 

ADDITIONAL REQUIREMENTS 

■ Packaging and Storage: Preserve In tight containers. 
® usp Reference STANDARDS (11) 

USP Dicloxadflin Sodium RS 


DicloxacilIin Sodium for Orał 
Suspension 

DEFINITION 

Didoxadllin Sodium for Orał Suspension is a dry mixture of 
Dicloxacillsn Sodium and one or morę suitable buffers, 
colors, f!avors, and preservatives. Jt contains NLT 90.0% 
and NMT 120.0% of the labeled amount of didoxacillin 
(C 19 H 17 d 3 NjOsS). 

IDENTIFICATION 

* A* The retention time of the didoxacillin peak of the 

Sample solution corresponds to that of the Standard solu¬ 
tion, as obtained In the Assay . 

ASSAY 

• Procedurę 

Buffer A: 2.72 g/L of monobasic potassium phosphate 
in water, adjusted with 8 N potassium hydroxide to a 
pH of 5.0 ± 0.1 

Buffer B: Proceed as directed in Antibiotics — Microbia! 
Assoys (81), Media and Solutions for Buffer B.l. 

Mobile phase: Acetonitrile and Buffer A (50:150) 
Standard solution: 1 mg/ml of USP DicloxaciUin So¬ 
dium RS, prepared as follows. Transfer a suitable portinn 
of USP Dicloxadllin Sodium RS to a suitable volumetric 
fiask* Add dimethyłformamide, alcohol, and Buffer S, us- 
ing 20%, 5%, and 20% of the finał volume, respec- 
tively, Stir for 5 min using a magnetk stirrer. Dilute 
with Buffer B to volume. Use the Standard solution 
promptly, or refrigerate and use on the day prepared. 
Sample solution: Nominałly 1 mg/mL of didoxacillin in 
Buffer B, prepared as follows. Constitute Didoxad1lin So¬ 
dium for Orał Suspension as directed in the labeling. 
Transfer a portion of the constituted suspension, freshly 
mixed, free from afr bubbłes, and contaming nominally 
about 125 mg of dicloxadl!in to a 200-mL vo]umetric 
fiask. Add 20,0 mL of dimethyłformamide and 5.0 ml of 
alcohol, and stir for 15 min. Add 50,0 mL of Buffer B, 
and stir for an additional 15 min, Add another 50,0 mL 
of Buffer 8 f and stir for a third period of 15 min. Centri- 
fuge this mixture for 15 min, and filier 30 mL of the 
supernatant, discarding the first 5 mL of the filtrate. Use 
the elear filtrate. Use the Sample solution promptly, or 
refrigerate and use on the day prepared. 


Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 
Column: 4.6-mm x 25-em; packing LI 
Flow ratę: 2 m L/m En 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Column efficiency: NLT 700 theoretical plates 
Tailincj facton NMT 2.0 
Capacrty factor: 4-11 
Re(ative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
didoxacillin (CjgH^ChNiCbS) in the portion of Diclox- 
acillin for Orał Suspension taken: 

Result = (r u fr$) x (CdCu) x P x Fx 100 

tu ~ peak area from the Sample solution 

K = peak area from the Standard solution 

Cs - concentration of USP Dicloxadllin Sodium RS 
in the Standard solution (mg/mL) 

Ca = nominał concentration of dicloxadllin in the 
Sample solution (mg/mL) 

P = potency of didoxaciUm in USP Didoxaciliin 
Sodium RS (pg/mg) 

f = conversion factor, 0.001 mg/pg 
Acceptance crtterfa: 90.0%-120.Q% 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905) 

For solids packaged in srngle-unit containers 
Acceptance critena: Meets the requirements 

* Deliverable Volume (698): Meets the requirements 

SPECIFK TESTS 

* PH (791) 

Sample solution: Constitute as directed in the labeling. 
Acceptance errteria: 4.5-7,5 

* Water Determination (921}, Method h NMT 2.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storace: Preserve in tight containers, 

* USP REFERENCE STANDARDS (11) 

USP DicloxaciIlin Sodium RS 


Picyclomine Hydrochloride 



Ci 3 H 3 5 N 0 2 ■ HO 345.95 

[Bicycłohexyl]-1-carboxytic acid, 2-(diethylamino)ethyl ester, 
hydrochloride; 

2-(Diethylamino)ethyl [bicyclohexyl]-1-earboxylate hydro* 
chloride [67*92-5], 

DEFINITION 

Dicyclomine Hydrochloride contains NLT 99.0% and NMT 
102,0% of dieydomine hydrochloride (C 19 H 15 NO 2 * HCI), 
calculated on the dried basis. 
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BDENTBHCATHON 

® A. INFRARED ABSOftPTION (197K) 

o B. 

Sample solution: 2 mg/mL 

Analysis: Mix 5 mL of Sample solution with 2 mL of 2 N 
nitnc acid, and add 2 mL of si!ver nitrate TS. 

Acceptanee criteria: A white precipitate is formed, 
which is insolubie in nitric acid but soluble in a slight 
excess of 6 N ammonium hydroxide, 

ASSAY 

o Procedurę 

Sample: 600 mg 

Analysis: Dissolve the Sample in 70 mL of glacial aceLic 
add. Add 10 mL of mercuric acetale TS and 1 drop of 
crystal vEolet TS, Titrate with OJ N perchioric add VS to 
a blue endpoint Perform a blank determination, and 
make any necessary correction. Each mL of 0,1 N per- 
chlonc acid ts equivalent to 34-60 mg of dicydomine 
hydrochloride {C^HasNOa ■ HCI). 

Acceptanee criteria: 99.0%-102.G% on the dried basis 

IMPURITIES 

* Readily Carbonizable Substances Test (271) 

Sample solution: Dissolve 500 mg in 5 mL of sulfuric 
add. 

Acceptanee criteria: The solution has no morę color 
than Matching Fluid D. 

SPECIFIC TESTS 

* PH (791) 

Sample solution; 10 mg/mL 

Acce pta n te cr i t er i a: 5,0-5 .5 

* Melting Ramce or Temperaturę, Closs I (74 1): 1 69°- 

1 74° 

* LOSS ON DRYfNG (731) 

Analysis: Dry at 105 n for 4 h. 

Acceptanee criteria: NMT 1*0% 

ADOHTBONAL REQU1REMENTS 

* PACKAGłNG AND Storach: Preserve in welkdosed 

containers, 

* U SEP Reference Standards (11) 

USP Dtcyclomine Hydrochloride R5 


Dtcyclomine HydrochlorBde Capsules 

DEFINITION 

Dicydomine Hydrochloride Capsules eon tai n NLT 93.0% 
and NMT 107,0% of the labded amount of dicydomine 
hydrochloride (C^H^NOz ■ HCI). 

IDENTIFICATION 

« A, 

Sample: Transfer a portion of the contents of the Cap- 
sules, equivalent to 1 00 mg of dicydomine hydrochfo- 
ride, to a separator containing 1 0 mL of water and 
1 mL of hydrach (orle add. Extract the agueous acid so¬ 
lution with two 30-mL portrons of chloroform, transfer 
the chloroform extracts to a second separator contain¬ 
ing 20 mL of water and 1 mL of sodium hydroxide solu¬ 
tion (1 in 10), and shake. Filter the chloroform layer 
through anhydrous sod tum sulfate into a suitable Con¬ 
tainer, Add 3 mL of a freshly prepared 1 in 20 solution 
of acetyl chloride in anhydrous methanol, prepared by 
cautiousiy adding acetyl chloride dropwlse to anhydrous 
methanoi with stirring. Eyaporate under reduced pres- 
surę at room temperaturę until the residue has been 
thoroughly dried. Use the residue so obtained to pre- 
pare a potassium bromide dispersion. 

Standard: Use a similarly prepared potassium bromide 
dispersion of USP Dicydomine Hydrochloride RS. 


Acceptanee criteria: The IR absorption spectrum of the 
Sample exhlbits maxima and minima at tne same wave- 
lengths as those of the Standard. 

* B, Tne retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assoy. 

ASSAY 
o Procedurę 

Butter: Dissolve 2,72 g of monobasic potassium phos- 
phate in 900 mL of water, adjust with 10% sodium hy- 
droxide to a pH of 7,5 ±0,1, and dilute to 1000 mL. 
Mobile phase: Acetonitrile and Buffer (70:30) 

Diluent: Acetonitrife and water (70:30) 

Standard solution; 0.4 mg/mL of USP Dicydomine Hy¬ 
drochloride RS in Diluent [NOTĘ—This solution is stabfe 
for 2 daysj 

Sample solution: Remove, as compieteiy as possible, 
the contents of NLT 20 Capsules, and mix the contents. 
Transfer a portion of the powder, equivalent to 20 mg 
of dicydomine hydrochforide, to a 50-mL vofumetric 
fiask, add 2.0 mL of water, and sonicate for at least 2 
min to disperse the sample. Add 35 ml of acetonitriie, 
sonicate for at least 5 min, and shake by mecharocal 
means for at least 30 min. Add 10 mL of water, allow 
the solution to equiiibrate to room temperaturę, then 
dilute with water to volume. Centrifuge a portion of 
this solution in a 15-mL glass centrifuge tubę for at 
least 5 min. Use the elear supernatant. 
Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV215nm 

Coiumn: 4,6-mm x 15-cm; 3.5-pm packing L7 
Flow ratę: 1.0 mL/min 
Injection voiume: 50 pi 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taiilng factor: NMT 1.5 for the analyte peak 
Relative standard deviation: NMT 1.5% 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of di¬ 
cydomine hydrochloride (CigHasNCb ■ HCI) in the por¬ 
tion of Capsules taken: 

Result - (rJn) x (CdCu) x 100 

r u - peak area of dicydomine from the Sampie 
solution 

r$ = peak area of dicydomine from the Standard 
solution 

Cs = concentration of USP Dicydomine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of dicydomine 
hydrochloride In the Sample solution 
(mg/mL) 

Acceptanee criteria: 93.0%-107,0% 

PERFORMANCE TESTS 
® Dl 5 solution (711) 

Medium: 0,01 N hydrochloric acid; 500 mL 
Apparatus 2: 50 rpm 
Trme: 45 min 

DetermEne the amount of dicydomine hydrochloride 
(C T9 H 3 sNOz ■ HCI) dissolved by employing the foflowing 
method, 

Buffer: Dissolve 2.72 g of monobasic potassium phos- 
phate in 450 mL of water, adjust with 10% sodium hy- 
droxide to a pH of 7,5 ± 0,1, and difute to 500 mL, 
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Mobile phase: Prepare as directed in the Assay. 

Diluent: Acetonitriie and Buffer (1:1) 

Standard stock solution: 20 pg/mL of USP Dicydomine 
Hydrochloride RS in Medium 

Standard solution: Mix 25,0 mL of Standard stock solu¬ 
tion and 25,0 mL of Diluent. 

Sampie solution: Pass a portion of the solution under 
test through a glass microfiber filter of 0.7-pm porę 
size. Transfer 5.0 mL of the f ii tratę to a suitable fiask, 
and add 5.0 mL of DHuenL 
Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x T5-cm; 3,5-jim pac king L7 
Flow ratę: 1.0 mL/min 
Injection volume: 250 pL 
System suitability 
Sampie: Standard solution 
Suitability requirements 
Tatllng factor: NMT 2,0 for the analyte peak 
Relative standard deviation: 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calcuiate the percentage of the labeled amount of di¬ 
cydomine hydrochloride (CisHjsNCh * HO) dissolved. 
Tolerances: NIT 75% (Q) of the labeled amount of di¬ 
cydomine hydrochloride (C^H^NCb ł HCI) is dissoNed, 

* Uniformity of Dosage Unitę (905); Meet the 

requirements 

ADDBTIONAL REQUIREfViEMT$ 

* Packaging and Storage: Preserve in well-dosed 

containers. 

* USP Reference Stand ar de (11) 

USP Dicydomine Hydrochloride RS 


Picyclamine Hydrochloride Injection 

DEFINITION 

Dicydomine Hydrochloride Injection is a stenie, isotonic so¬ 
lution of Dicydomine Hydrochloride in Water for Injec- 
tion. It contains NLT 93.0% and NMT 107.0% of the la¬ 
beled amount of dicydomine hydrochloride (C 19 H 35 NO 2 ■ 
HCI). 

(IDENTIFICATION 
* A. 

Sampie: Transfer a portion of Injection, equivalent to 
100 mg of dicydomine hydrochloride, to a separator 
containing 10 mL of water and 1 mL of hydrochlorie 
acid. Shake with 25 mL of ether, and discard the ether 
layer, Extract the aqueous acid solution with two 30-mL 
portions of chloroform, transfer the chloroform extracts 
to a second separator containing 20 mL of water and 
1 mL of sodium hydmxide solution (1 in 10), and 
shake. Filter the chloroform layer through anhydrous so¬ 
dium sulfate into a suitable Container. Add 3 mL of a 
freshly prepared 1 in 20 solution of acetyl chloride in 
anhydrous methanof, prepared by cautiously addrng 
acetyl chloride dropwise to anhydrous methanol with 
stirring. Evaporate under reduced pressure at mom 
temperaturę until the residue has been thoroughly 
dried, Use the residue so obtained to prepare a potas- 
srum bromide dispersion. 

Standard: Use a similarly prepared potassium bromide 
dispersion of USP Dicydomine Hydrochloride RS, 
Acceptance criteria: The IR absorption spectrum of the 
Sampie exhibits maxima and minima at the same wave- 
lengths as those of the Standard. 


* B, The retention tirne of the major peak of the Sampie 

solution corresponds to that of the Standard solution , as 
obtained in the Assay, 

ASSAY 

* PROCEDURĘ 

Buffer: Dissolye 2.72 g of monobasic potassium phos- 
phate in 900 mL of water, adjust with 10% sodium hy- 
droxide to a pH of 7.5 ±0,1, and dilute with water to 
1000 mL. 

Mobile phase: Acetonitriie and Buffer (70:30) 

Diluent: Acetonitriie and water (70:30) 

Standard solution: 0.4 mg/mL of USP Dicydomine Hy¬ 
drochloride RS in Diluent [Notę —This solution is stabfe 
for 2 daysj 

Sampie solution: Prepare a composite sampie of at 
least 5 ampules or 2 vials. Transfer a volume of the 
composite sampie, equivalent to 20.0 mg of di¬ 
cydomine hydrochloride, to a 50-mL vofumetric fiask, 
and dilute with Diluent to volume, 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 15-cm; 3,5-^m packing L7 
Flow ratę: 1 ,0 mL/min 
Injection vo!ume: 50 pi 
System suitability 
Sampie: Standard solution 
Suitability requirements 
Tailing factor: NMT 1.5 for the anajyte peak 
Relative standard deviation: NMT 1,5% 

Analysis 

Samples: Standard solution and Sampie solution 
Calcu Jatę the percentage of the labeled amount of di¬ 
cydomine hydrochlonde (C 19 H 35 NO 2 ■ HCI) in the por- 
tion of Injection taken; 

Result = (rufrs) x (Cd Cu) x 100 

fu - peak area of dicydomine from the Sampie 
solution 

r s = peak area of dicydomine from the Standard 
solution 

Q - concentration of USP Dicydomine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of dicydomine 
hydrochloride in the Sampie solution 
(mg/mL) 

Acceptance criteria: 93.0%-l 07.0% 

5PECIFIC TE5TS 

* Bacterial Endotoxins Test (85); It contains NMT 17.2 

USP Endotoxin Units/mg of dicydomine hydrochloride. 

* Other Requirements: It meets the requirements in Injec - 

tions and Implanted Drug Products (1}. 

ADDITJONAL REQU1REMENTS 

■ Packaging and Storage: Preserve in single-dose or mul- 
Liple-dose containers, preferably of Type J glass, 

* USP Reference Standards (11) 

USP Dicydomine Hydrochloride RS 
USP Endotoxin RS 


Dicydomine Hydrochloride Orał 
Solution 


DEFINITION 

Dicydomine Hydrochloride Orał Solution contains NLT 
95,0% and NMT 105.0% of the labeled amount of di¬ 
cydomine hydrochloride (CigH^NOj ■ HCI). 
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IDENTIFICATION 

• A. 

Sample: Transfer a portion of the Orał Solution, equiva- 
lent to 100 mg of dicydomine hydrochloride, to a 
separator containing 10 ml of water and 1 ml of hy- 
drochloric add. Extract with two 30-mL portions of 
ether, and discard the ether. Extract the aqueous acid 
solution with two 30-mL portions of chloroform, trans¬ 
fer the chloroform extrarK to a second separator con¬ 
taining 20 mL of water and 1 mL of sodium hydroxrde 
solution (1 in 10), and shake. Fil ter the chloroform layer 
through anhydrous sodium sutfate into a suitable con- 
tainer. Add 3 mL of a freshly prepared 1 in 20 solution 
of acetyl chioride in anhydrous methanol, prepared by 
cautiously addincj acetyl chioride dropwise to anhydrous 
methanol with sttrring. Evaporate under reduced pres- 
sure at room temperaturę until the residue has been 
thoroughly dried. Use the residue so obtained to pre- 
pare a potassium bromide dispersion. 

Standard: Use a similarly prepared potassium bromide 
dispersion of USP Dicydomine Hydrochloride RS. 

Acceptance criteria: The IR absorption spectrum of the 
Somple exhibits maxima and minima at tne same wave- 
lengths as those of the Standard . 

■ B, Tne retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 

* PROCEDUR! 

Buffer: Dis$olve 272 g of monobasic potassium phos- 
phate in 900 mL of water, adjust with 10% sodium hy- 
droxide to a pH of 7.5 ± 0.1, and dilute with water to 
1000 mL 

Mobile phase: Acetonitriie and Buffer (70:30) 

Diluent: Acetonitriie and Buffer (35:65) 

Standard solution: 0.1 mg/mL of USP Dicydomine Hy¬ 
drochloride RS in DiluenL [NOTĘ—This solution is stabfe 
for 2 days.] 

Sample solution: Using a "to contain" pipet, transfer a 
measured volume of Orał Solution, equivalent to 
10.0 mg of dicydomine hydrochloride, to a IGO-rnL voh 
umetric fiask. Rinse the pipet with several smali portions 
of Diluent, and add the rinsings to the volumetric fiask. 
Dilute with Diluent to volume. 

Chromatographic system 
(See Chromatography {621), System Suitability .) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 15-cm; 3,5-pm packing L7 
Flow ratę: 1.0 mL/min 
Injection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirerrrents 
Tailing factor: NMT 1.5 for the analyte peak 
Relative standard deviation: NMT 1.5% 

Analysts 

Samples: Standard solution and Sample solution 
Calcufate the percentage of the labeled amount of di¬ 
cydomine hydrochloride (CipHasNOa - HCI) in the por- 
tion of Ora! Solution taken: 

Resuit = (r u frs) x (Q/Q x 100 

r u = peak area of dicydomine from the Sample 
solution 

O = peak area of dicydomine from the Standard 
solution 

G = concentration of USP Dicydomine 

Hydrochloride RS in the Standard solution 
(mg/mL) 


- nominał concentration of dicydomine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 95.0%-105.0% 

ADDITIONAŁ REQUIREMENTS 

* Packaging and Storage: Presorve in tight contalners. 
» USP Reference Standaros (11) 

USP Dicydomine Hydrochloride RS 


Dicydomine Hydrochloride Tablets 

DEFINITION 

Dicydomine Hydrochloride Tablets contain NLT 93.0% and 
NMT 107.0% of the labeled amount of dicydomine hy¬ 
drochloride (CjgH^NO* * ■ HCI). 

IDENTIFICATEON 

* A. 

Sample: Transfer a portion of finely powdered Tablets, 
equivalent to 100 mg of dicydomine hydrochloride, to 
a separator containing 10 mL of water and 1 mL of hy- 
drochloric acid. Extract the aoueous acid solution witn 
two 30-mL portions of chloroform, transfer the chloro¬ 
form extracts to a second separator containing 20 mL 
of water and 1 mL of sodium hydroxide solution fi in 
10), and shake. Filter the chloroform layer through an¬ 
hydrous sodium sulfate into a suitable Container. Add 
3 mL of a freshly prepared 1 in 20 solution of acetyl 
chioride in anhydrous methanol, prepared by cautiously 
adding acetyl chioride dropwise to anhydrous methanol 
with sttrring. Evaporate under reduced pressure at room 
temperaturę until the residue has been thoroughly 
dried. Use the residue so obtained to prepare a potas¬ 
sium bromide dispersion, 

Standard: Use a similarly prepared potassium bromide 
dispersion of USP Dicydomine Hydrochloride RS. 
Acceptance criteria: The IR absorption spectrum of the 
Sample exhibits maxima and minima at tne same wave- 
lengths as those of the Standard. 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: Dissolve 2.72 g of monobasic potassium phos- 
phate in 900 mL of water, adjust with 10% sodium hy- 
droxide to a pH of 7.5 ± 0.1, and dilute with water to 
1000 mL. 

Mobile phase: Acetonitriie and Buffer (70:30) 

Diluent: Acetonitriie and water (70:30) 

Standard solution: 0.4 mg/mL of USP Dicydomine Hy¬ 
drochloride RS in Diluent. [Notę —This solution is stabfe 
for 2 days.] 

Sample solution: Transfer NLT 20 Tablets to a tared 
Container, and determine the average Tablet weight. 
Grind the Tablets to a fine powder using a glass rnortar 
andpestle. Transfer a portion of the powder, equivalent 
to 20 mg of dicydomine hydrochloride, to a 50-mL vol- 
umetric fiask, add 2.0 mL of water, and sonicate for at 
least 2 min to disperse the sample. Add 35 ml of aceto¬ 
nitriie, sonicate for at least 5 mm, and shake by me- 
chanieat means for at least 30 min. Add 10 mL of 
water, allow the solution to equi libra te to room temper¬ 
aturę, then dilute with water to volume. Centrifuge a 
portion of this solution in a 15-mL glass centrifuge tubę 
for at least 5 min. Use the elear supernatant. 
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Chromatographtc system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4,6-mm x 15-cm; 3.5-jam packlng 17 
Ffow ratę: 1,0 mL/min 
Injection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requlrements 
Tai ling factor: NMT 1 *5 for the analyte peak 
Relative standard deviation: NMT 1.5% 

Analysis 

Sam pies: Standard solution and Sample solution 
Ca fcu!a te the percentage of the labeled amount of di¬ 
cydomine hydrochloride (C 19 H 35 NO 2 ■ HCJ) En the por- 
tion of Tablets taken: 

Result - (ru/fs) x (Cs/Cu) x 100 

r u - peak area of dEcyclomine from the Sample 
solution 

r* = peak area of dicydomine from the Standard 
solution 

Cs = concentration of USP Dicydomine 

Hydrochloride RS in the Standard solution 
(mg/ml) 

Cu = nominał concentration of dicydomine 
hydrochloride in the Sampfe solution 
(mg/ml) 

Acceptance cnteria: 93.0%-l 07.0% 

PERFORMANCE TE5T5 
* Di S SOL U Tl O W (711) 

Medium: 0,01 N hydrochloric add; 500 ml 
Apparatus 2: 50 rpm 
Time: 45 min 

Determine the amount of dicydomine hydrochloride 
(CigHisNOa ♦ HCI) disso!ved by employing the foliowi ng 
method. 

Buffer: Dissolve 2.72 g of monobasic potassium phos- 
phate in 450 mL of water, adjust with 10% sodium hy- 
droxide to a pH of 7,5 ± 0.1, and difute with water to 
500 mL. 

Mobile phase: Prepare as directed in the Assoy. 

Diluent: Ace toni tri fe and Buffer (1:1) 

Standard stock solution: 40 pg/mL of USP Dicydomine 
Hydrochloride RS in Medium 

Standard solution: Mix 25.0 mL of Standard stock solu - 
tion and 25.0 mL of Diluent 

Sampie solution: Pass a portion of the solution under 
fest through a glass microfiber filter of 0,7-pm porę 
size. Transfer 5.0 mL of the fi]tratę to a suitable fiask, 
and add 5.0 mL of Diluent 
Chromatographit system 
(See Chromatograpny (621 ), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Cotumn: 4,6-mm x 15-cm; 3.5-fim packlng L7 
Flow ratę: 1.0 mL/min 
Injection volume: 250 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailtng factor: NMT 2.0 for the analyte peak 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeJed amount of di¬ 
cydomine hydrochloride (C 19 H 35 NG 2 . HCI) dissolved. 
Tolerances: NLT 75% (Q) of the labeled amount of di¬ 
cydomine hydrochloride (C 19 H 35 NO 2 - HCI) is dissolved. 
o Uniformity of Dosage Units (905): Meet the 
reguirements 


ADDITIONAL REQUSREMENTS 

* Packacing and Storage; Presen/e in well-dosed 
contalners, 

® USF Reference Standard* (11) 

USP Dicydomine Hydrochloride RS 


Didanosine 



Ci 0 H,jN,Oj 236.23 

Inosine, 2",3"-dideoxy-; 

2',3'-DideGxyinosine [69655-05-6]. 

DEFINITION 

Didanosine contains NLT 98.0% and NMT 102.0% of 
CtoH] 2 N 40 3 , calculated on the anhydrous basis. 

SDENTIEICATSON 
9 A, iNFRARED ASSORPTION (197K) 

* B The retention time of the major peak from the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay , 

AS5AY 

* Procedurę 

Buffer: 0,77 g/L of am mon fum acetate in water 
Mobile phase: Acetonitrile and Buffer (1:21) 

Standard solution: 0.1 mg/ml of USP Didanosine RS in 
water 

Sample solution: 0.1 mcj/mL of Didanosine in water 
[Notę—M ix for 1 h to dissotve completely before use.] 
Chromatographlc system 
(See Chromatograpny (621), Sysfem Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 25-cm; packing LI 
Flow ratę: 2 mL/min 
Injection size: 20 fil 
System suitability 
Sampie: Standard solution 

[Notę—T he retention time of didanosine is between 7 
and 11 min.] 

Suitability requirements 

Column efficlency: NLT 6000 theoretlcal pfates 

Tailing factor: NMT 2.5 

Relative standard deviatlon: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sampie sofution 
Calculate the percentage of didanosine (CioHtsN.tO^) in 
the portion of Didanosine taken: 

Result - (ru/r$) x (Q/Cu) x 100 

ru = peak response from the Sampie solution 

r$ = peak response from the Standard solution 

Cs = concentration of the Standard solution 
(mg/mL) 

Cu = concentration of the Sampie solution (mg/mL) 
Acceptance criteria: 98.0%-l 02.0% on the anhydrous 
basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.2% 


Delete the fołfowing: 

** Heavy Metals, Method II (231): NMT 20 ppm® u 

]ao-2 DIS) 






USP 40 


Offidal Monographs / Didanosine 3747 


* Related Cgmpounds 

Buffer: Prepare as directed in the Assay. 

Diluent: Adjust the pH of the Buffer with sodium hy¬ 
drom ide to 9, Prepare a mixture of acetonitrile and 
Buffer (1:19). 

Solution A: Acetonitrile and Buffer 0 :19) 

Solution B: Acetonitrile and Buffer (1:3) 

System suitability solution: 0.5 mg/mL of of dida- 
nosine from USP Didanosine System Suitability Mixture 
RS in Diluent 

Standard stock solution A: 0,05 mg/mL of USP Dida¬ 
nosine Related Compound A RS in Diluent 

Standard stock solution B: 0.025 mg/mL of USP Dida¬ 
nosine RS in Diluent 

Standard stock solution C: 0.025 mg/mL of USP Dida¬ 
nosine Related Compound B RS in Diluent 

Standard solution: 5 pg/mL of USP Didanosine Related 
Compound A RS, 1.5pg/mL of USP Didanosine RS, and 
ljpg/ml of USP Didanosine Related Compound B RS 
from a mixture of Standard stock solution A , Standard 
stock solution B f and Standard stock solution C, respec- 
Uvely, diluted with Diluent 

Sample solution: 0.5 mg/mL of Didanosine in Diluent 

Mobile phase: See Table h 


Table 1 


Time 

fmJn) 

Solution A 

t%> 

Solution B 

0 

100 

0 

15 

100 

0 

20 

0 

100 

30 

0 

100 

35 

100 

0 

_15_ 

_ IM _ 

0 


Chromatographic system 
(See Chromatograpny (621 ), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 2 mL/min 
Injection sfze; IOjuL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[NOTĘ—Didanosine elutes between 6 and 7.5 min; the 
relative retention ttmes for didanosine, didanosine re¬ 
lated compound A, and didanosine related compound 
B are 1.0, 0.28, and 2.11, respectively.] 

Suitability reguirements 

Resolution: NLT 3.0 between didanosine and dideox- 
ydidehydroinosine, System suitability solution 
Column effidenty: NLT 6000 theoretical plates for 
dideoxydidehydroinosine. System suitability solution 
Relative standard deviation: NMT 2.0% for dida¬ 
nosine related compound A, Standard solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Caleuiate the percentage of didanosine related com¬ 
pound A in tne portion of Didanosine taken: 

Result = ( r u fr s ) x (C <JCy) x 100 

ru = peak response of didanosine reiated 

compound A from the Sample solution 
r 5 - peak response of didanosine related 

compound A from the Standard solution 
Q ~ concentration of USP Didanosine Related 
Compound A RS In the Standard solution 
(mg/mL) 

Cu = concentration of didanosine in the Sample 
solution (mg/mL) 


Caleuiate the percentage of atl other impurities rn the 
portion of Didanosine taken: 

Result - (ru/rf) x ( CsfCu ) x 100 

fu - peak response of each impurity in the Sample 
solution 

rs = peak response for didanosine from the 
Standard solution 

Cs - concentration of USP Didanosine RS in the 
Standard solution (mg/mL) 

Cu = concentration of the Sample solution (mg/mL) 
Acceptance criteria: See Table 2. 


Table 2 


Marne 

Refative 

Retention 

Time 

Acceptance 
Criteria, 
NMT f%) 

Didanosine related 
comoound A 

0.28 

0.5 

inosine 

039 

0.2 

2'-Deoxvinosine 

0.45 

0.3 

3'-Deojtvinosine 

0.51 

0.2 

2 \3 f -An h vdro tnosine 

0.59 

0.2 

Dideo*vd ideh vd roi nosine 

0.81 

0.2 

Didanosine 

1.0 

__„ 

Didanosine related 
comoound B 

2.1 

0.2 

5 / 'Deox vdi deox va de nosine 

3.1 

0.2 

Any other individual, 
unidentified imourity 


0.1 

Total impurities 

— 

1.0 


SPECIF1C TESTS 

* Opticał Rotation, Specific Rotation (781S) 

Sample solution: 10 mg/ml in water 
Acceptance criteria: -28° to -24°, anhydrous 

* Water Detirmjnation, Method I (921): NMT 2.0% 

ADDmONAŁ REQUIREMENT5 

* Packaging ano Storage: Preserve in well-closed contain 
ers, and storę at controlled room temperaturę. 

* USP Reference Stanuarus (11) 

USP Didanosine RS 

USP Didanosine Related Compound A R5 
Hypoxanthine. 

USP Didanosine Related Compound B RS 
2% Di d eo xy a d e nos i n e, 

USP Didanosine System Suitability Mixture RS 


Didanosine Pelayed-Release Capsules 

DEFINITION 

Didanosine Delayed-Release Capsules contain NLT 90.0% 
and NMT 110.0% of the labeled amount of didanosine 
(CwHl2N,03). 

IDENTIFICATION 

• A. The retention time of major peak of the Sample solu¬ 

tion corresponds to that of the Standard solution, as ob- 
tained in tne Assay. 

* B. Infrared Absorption (197) 

Use either methods described under Infrared Absorption 
(197A> or (197K). 

Sample: Empty the contents of a suitable number of 
Capsules, and grind to a fine powder. 
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AS5AY 
a Procedurę 

Buffer: 0.77 g/L of ammonium acetale in water and 
pass through a suitable membranę filier of Q. 45 -pm 
porę size 

Mobile phase: Acetonitrile and Buffer (35:965) 

Difuent: 34.8 g/L of dibasic potassium phosphate and 
adjust with pbosphoric acid to a pH of 7.5. Use within 
twa weeks of preparation. 

Standard solution: 0.1 mg/mL of USP Didanosine RS In 
water 

Sample stock solution: Nominalfy prepare a solution at 
0.6 mg/mL to 2.0 mg/mL of didanosine as follóws. Mix 
a composite of the Capsule contents from NLT 20 Cap- 
sules in a suitable Container, weigh 1 Capsule fili 
weight, transfer to a suitable size volumetric fiask, and 
add 50% of the finał vo3ume of Diluent. Stir, shake or 
sonicate to dissolve, Cool to room temperaturę, and di' 
lute with Diluent to finał vo!ume. 

Sample solution: Nomtnaliy 0.1 mg/mL of didanosine 
in Diluent from the Sample stock solution and use within 
24 h 

Chfomatographic system 

(See Chroma tography <621), System Suita bilIty.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-irim x 25-cm; 5-pm packing LI 
Flow ratę: 2 mL/mln 
Injection voiume: 20 \\l 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Taiiing ractor: NMT 1.5 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calcufate the percentage of the iabeled amount of 
didanosine (C 10 H 12 N 4 O 3 ) in the portion of Capsules 
taken: 

Result - (r u /rs) x (C S /CJ) x 100 

r u = peak response of didanosine from the Sample 
solution 

r 5 - peak response of didanosine from the 
Standard solution 

Cs = concentration of USP Didanosine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of didanosine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TESTS 

* Dissoluuon (711): Proeeed as directed for Method B 
under Procedurę, Apparatus 7, Apparatus 2, and Deiayed- 
Release Dosage Forms. 

Acid stage medium: 0.1 N hydrochloric acid; 1000 mL 
Buffer 1: 76 g/L of tribasic sodium phosphate in water 
Buffer stage medium: OJ N hydrochloric acid and 0.2 
M tribasic sodfum phosphate (3:1). Adjust with phos- 
phoric add or TON socirum hydroxide to a pH of 6 . 8 ; 
1000 ml 

Buffer 2: 1.36 g/L of monobastc potassium phosphate 
in water 

Apparatus 1: 100 rpm 
Times 

Acid stage: 2 h 
Buffer stage: 45 min 

Mobile phase; Acetonitrile and Buffer 2 (2:98) 

Sample solution: Run the Add stage. After the time 
spedfied, withdraw a portion of the solution under test, 
and pass it through a suitable filter. To the filtrate, add 
a volume of TO N sodium hydroxide equiva!ent to 1% 
of the filtrate volume. Raise the basket. Discard the Add 
stage medium from the vessels, Rinse the vessel with 


water. Add the Buffer stage medium pre-warmed to the 
vessel. After the time spedfied, withdraw a portion of 
the solution under test and pass it through a suitable 
filter. Storę the acid stage and buffer stage fiftrates at 
5 D . 

Standard stock solution: 0.8 mg/mL of USP Dida¬ 
nosine R5 in water 

Didanosine related compound A standard stock solu- 
tir>n: OJ mg/ml nf USP Dirlannsinp Related Com¬ 
pound A RS in water 

Standard solution: Accurately transfer portions of the 
Standard stock solution and the Didanosine related com¬ 
pound A standard stock solution to a volumetric fiask, 
and dilute with water to vofume to obtain a didanosine 
finał concentration of (L/1000) mg/mL where L is the 
Capsule label daim in mg and 0.01 mg/mL of dida¬ 
nosine related compound A. 

Chromatographic system 
(See Chromotograpny (62^) / System Suitability.) 

Modę: LC 

Detector: UV 270 nm 

Column: 3.9-mm x 5-cm; 5-pm packing L7 

Flow ratę: 1 mL/min 

Sample temperaturę: 5° 

Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Taiiing ractor: NMT 2.0 for both the didanosine and 
didanosine related compound A peaks 
Refative standard deviation: NMT 2.0% for the 
didanosine peak and NMT 5.0% for the didanosine 
related compound A peak 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of didanosine as calculated 
based on response of didanosine related compound A 
released En tne Add stage: 

Result = ( rufrs ) x (G/L) x D x (M r dM r2 ) x V x 100 

Calculate the percentage of didanosine released in the 
Buffer stage : 

Resuit - ( rJh ) x (QfL) x D x V x 1 00 

ru - peak response from the Sample solution. 

[NOTĘ—Du ring the Add stage f didanosine ts 
converted to didanosine related compound A 
so the peak response is the hypoxanthine 
peak.] 

fs - peak response from the Standard solution. 

[Notę—D uring the Add stage , didanosine is 
converted to didanosine related compound A 
so the peak response is the hypoxanth!ne 
peak] 

Cs ~ concentration of USP Didanosine Related 

Compound A RS in the Standard solution for 
the Add stage or concentration of USP 
Didanosine RS in the Standard solution for 
the Buffer stage (mg/mL) 
i = label daim (mg/Capsule) 

D — dilution factor of the Sampie solution, if 
applicable 

Mri - molecular weight of didanosine, 236.2 
Mri - molecular weight of didanosine related 
compound A, 136J1 
1 / - volume of medium, 1000 mL 

Tolerances 

Acid stage: NMT 10% (Q) of the Iabeled amount of 
didanosine (G 0 H 12 N 4 O 1 ) is dissoived En 2 h. 

Buffer stage: NLT 80% (Q) of the Iabeled amount of 
didanosine (CEDH 12 N 4 O 3 ) is di$solved in 45 min. 

Unifgrmity of Dosage Units (905): Meet the 
reguirements 
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IMPURITIES 

« ORCAMIC IMPURITIES 

Buffer, Mobile phase, Dlfuent, Sampfe stock soiution, 
Sample solution, and Chromatographic system: Pra- 
ceed as directed in the Assay. 

System suitability solution: 0.1 mg/mL of USP Dida¬ 
nosine RS and 5 jjg/mL of USP Didanosine Related 
Compound A RS in water 

Standard solution: 5 pg/mL of USP Didanosine Related 
Compound A RS in water 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Tailing factor: NMT 1.5 for the didanosine peak 
Relative standard deviation: NMT 2.0% for the 
didanosine peak and NMT 5,0% for the didanosine 
related compound A peak 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of didanosine related com¬ 
pound A in the portion of Capsules taken: 

Result = (rt>/rj) x (Q/Cu) x 100 

r u - peak response of didanosine related 

compound A from the Sample solution 
^ = peak response of didanosine related 

compound A from the Standard solution 
Q = concentration of USP Didanosine Related 
Compound A RS in the Standard solution 
(mg/mL) 

C u - nommal concentration of didanosine in the 
Sample solution (mg/mL) 

Calculate the percentage of any unspecified impurities 
in the portion of Capsules taken: 

Result = (OtAsujw) x T 00 

r* = peak response of each impurity from the 
Sample solution 

r$vM = peak response of all peaks from the Sample 
solution 

Acceptance criteria: See labie L 


Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Didanosine related com¬ 
pound A ł 

0.21 

2 

Didanosine 

TO 

_ 

Any unspecified impuri- 
lies 

— 

0.2 

Total unspecified impuri- 
des 

— 

0.5 

To tal impurities 

— 

2.5 


* Hy poxarHhłne. 

SPECiFIC TESTS 

* MfCROBIAL ENUMERATION TESTS <61 > and TESTS FOR SPEC!- 

FIED MlCRGORCANISMS <62): The to tal aerobic mkrobial 
count is not morę than 1 0 7 cfu/g. The total yeaste and 
molds count is not morę than 1u 2 cfu/g. 

ADDITIONAL REQUIREMENTS 

* Packacing and Stgrage; Preserve in well-dosed contain- 

ers, and storę at controlled room temperaturę. 

* USP Referenci Standard* (11) 

USP Didanosine RS 

USP Didanosine Related Compound A RS 
6-Hyd imypurine (Hypoxanthine). 

CSH 4 N 4 O 136.11 


Didanosine for Orał Solution 


DEFINITION 

Didanosine for Ora) Solution, when reconstituted as directed 
in the labeling, yields a 10 mg/mL solution that contains 
NLT 90.0% and NMT 110,0% of the labeled amount of 
didanosine (CtoHuNłOi), 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

• B. The retention time of the major peak in the Sample 

solution corresponds to that of tne Standard soiuthn, as 
obtained in the Assay . 

ASSAY 

• PROCEDURĘ 

Solution A: 0.77 mg/mL of ammonium acetate in water 
Mobile phase: Acetonitnle and Solution A (1:24) 
Standard solution: 0.1 mg/mL of USP Didanosine RS in 
water. [NOTĘ—Use this solution within 24 h of 
preparatiom] 

Sample solution: 0.1 mg/mL obtained by diluting the 
contents of 1 bottle of Didanosine for Orał Solution in 
water. [Notę—U se this solution within 24 h of 
preparatronj 

Chromatographic system 

(See Chromatograpny (621 ), System Suitobility.) 

Modę: LC 

Detector: UV 254 nm 

Anatytieal column: 4-mm x 25-cm; packing LI 
Guard column: 4.6-mm x 20-cm; packing LI 
Fiow ratę: 2 mL/min 
Injection size: 20jiL 
System suitability 
Sample: Slundurd solution 
Suitability requirements 
Retention time: Between 7 and 11 min 
Column efficieney; NLT 6000 theoretica! plates 
Relative standard deviation: NMT T5% 

Analysis 

Samples: Standard soiution and Sampie solution 
Calculate the percentage of CioHi^N^ in the portion 
of Orał Solution taken: 

Result - (ru/rs) x (Cs/Cu) x 100 

Tu = peak response of the Sample solution 

r 5 - peak response of the Standard solution 

C 3 2 = concentration of USP Didanosine RS in the 

Standard solution (mg/mL) 

Cu = nominał concentration of didanosine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

• Deliverable Volume (698): Meets the reguirements 

IMPURITIES 
Organie Impurities 

* PROCEDUR! 

Solution A, Mobile phase, Sample solution, Chromat- 
ographic system, and System suitability: Prnceed as 
directed in the Assay . 

Standard solution: 5 pg/mL of USP Didanosine Related 
Compound A RS in water 

[Notę—U se this solution within 48 h of preparation.] 
Analysis 

Sam pies: Standard soiution and Sample solution 
Calculate the percentage of didanosine related com¬ 
pound A in tne portion of Orał Soiution taken: 

Result = (ruM) x (C s /Cu) x 1 00 
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r u - peak response of didanosine related 

compound A from the Sampfe solutbn 
r% - peak response of didanosine related 

compound A from the Standard solution 
C 5 = concentration of USP Didanosine Related 
Compound A RS in the Standard solutbn 
(mg/mL) 

Cu - nominał concentration of didanosine in the 
Sampfe solutbn (mg/mL) 

Acceptance criteria: NMT 1% 

5PECJFIC TESTS 

® Water DeteRM lN ATłON, Method la {921): NMT 3% 

ADDBTIONAL REQUIREIV1ENTS 

* Packaging and Storage: Preserve in tight containers, 
and storę between 15 a and 30°, 

* Labeling: The label contains directions for constitution of 
the powder and States the equivalent amount of 

C i o H 12 N 4 O ^ in a given volume of Orał Solution obtained 
after constitution. 

* USP Reference Standard* (11) 

USP Didanosine RS 

USP Didanosine Related Compound A RS 
Hypoxanthine 


Didanosine Tablets for Orał Suspension 

DEFINITION 

Didanosine Tabfets for Orał Suspension contain NLT 90.0% 
and NMT 110.0% of the labeled amount of didanosine 
(Cu^nNUOO- 

IDENTIFICATION 

® A, The retention time of the major peak in the Sample 
solution corresponds to that of the major peak in the 
Standard solution , as obtained in the Assay. 

ASSAY 
a Procedurę 

Buffer: 0.77 g/L of ammonium acetate in water 
Mobile phase: Methanol and Buffer (5:95) 

Standard sofution: OJ mg/mL of USP Didanosine RS in 
water. [NOTĘ—Use this solution within 24 h of 
preparation.] 

Sample stock solution: Transfer NLT 5 crushed Tabfets 
for Oraf Suspension to a 500-mL voJumetric fiask. Dis- 
solve in 250 ml of watem di lute with water to volume, 
and shake for about 10 min* 

Sample solution: Nominally OJ mg/mL of didanosine 
from the Sample stock solution diluted with water, 
[Notę—U se this solution within 72 h of preparation. 

The Sample solution is stable for a longer time than the 
Standard solution because of the buffering agents in the 
Tablets for Orał Suspension.] 

Chromatographic system 
(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 275 nm 
Columns 

Guard: Matching analytical column 
Analytical: 4-mm x 12,5-cm; 5-jim packing L7 
Flow ratę: 2 mL/min 
injectfon volume: 20 jiL 
System suitability 
Sample: Standard solution 

[Notę* —The retention time of didanosine is morę than 
3.0 min.] 


Suitability requirements 
Column efficiency: NLT 2000 theoretical plates 
Relative standara deviation: NMT 2.0% 

Analysis 

Samples: Standard sofution and Sample solution 
Calculate the percentage of the labeled amount of 
didanosine (C 10 H 12 N 4 O 3 ) in the portion of Tablets for 
Oraf Suspension taken: 

Result - (ru/rj) x (Cs/Cu) x 1 00 

r u - peak response from the Sample solution 

r s - peak response from the Standard solution 

Cs “ concentration of USP Didanosine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of didanosine in the 
Sample solution (mg/mL) 

Ac cep tance criteria: 90.0%-l 10.0% 

PERFORMANCE TESTS 

* Dissolution (711) 

Medrum: Water; 900 mL 
Apparatus 2 : 75 rpm 
Time: 30 min 

Buffer and Mobile phase: Proceed as directed in the 
Assay. 

Standard stock solution: 0,8 mg/mL of USP Dida- 
nosine RS in Medium , [Notę —This solution is stable for 
48 h at 5°.] 

Standard solution: Dii u te the Standard stock solution in 
Medium to obtatn a concentration of approximately 
(L/900), where i is the Tablet label claim. 

Sample solution: Pass a portion of the solution under 
test through a suitable fiJter of 0.45-jim porę size, 
Chromatographic system: Proceed as directed in the 
Assay t except disregard the (njection volume require- 
ment, and use eguat voiumes of the Standard solution 
and Sample solution , equivalent to 2 pg of didanosine, 
as the injection vofume, and no guard column is used* 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Column efficiency: NLT 1000 theoreticaf plates 

Tailing factor: NMT 2 

Relative standard deviation: NMT 2.0%. 

[Notę—D idanosine elutes at about 4,8 min.] 

Analysis 

Samples: Standard solution and Sample solution 
Record the chromatograms for at least 7 min* 

Calculate the percentage of didanosine (C 10 H 12 N 4 O 3 ) 
dissolved: 

Result = ( ru/rs ) x (G/L) x Vx 100 

ru = peak response of the Sampie solution 

^ = peak response of the Standard solution 

Cs = concentration of USP Didanosine RS in the 

Standard solution (mg/mL) 

V ~ volume of Medium , 900 ml 
L = label claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
didanosine (C 10 HUN 4 G 3 ) is dissolved, 

* UNIFORMiTY of DoSAGE Units (905): Meet the 

reguirements 

IMPURITIES 

* OftGANtC IMPURITIES 

Buffer: Proceed as directed rn the Assoy. 

Mobile phase: Methanol and Buffer (1:99) 

Standard stock solution: 0,125 mg/mL of USP Dida¬ 
nosine Related Compound A RS In water. [NoiE—Use 
this solution within 48 h of preparation.] 

Standard solution: 1.5 gg/mL of USP Didanosine Re- 
lated Compound A RS in water from Standard stock so¬ 
lutbn. [Notę—U se this solution within 48 h of prepara¬ 
tion of the Standard stock sofution *] 
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Sample stock solution: Proceed as directed in the 
Assay. 

Sample solutron: Nominally 0.1 mg/mL from the 5om- 
ple stock solution diluted with Mobile phose 
Chromatographic system: Proceed as directed In the 
Assay, except use an Injection volume of 100 jaL. 

Run time: 30 min 
System suitability 
Sample: Standard solution 

[Notę—T he retention time of didanosine related com- 
pound A is 1-5-2.5 min.] 

Suitability requirements 
Column efficiency: NLT 1000 theoretical plates 
Relative standard deviation: NMT 5,0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calcufate the percentage of didanosine related con> 
pound A in the portion of Tab]ets for Orał Suspension 
taken: 

Result - (rtz/fs) x (Ci/(Q>) x 100 

ru - peak response from didanosine related 
compound A in the Sample solution 
fi =* peak response from didanosine related 
compound A in the Standard solution 
C 5 = concentration of USP Didanosine Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of didanosine in Lhe 
Sample solution (mg/mL) 

Calcu la te the percentage of any other impurity as 
follows: 

Result = (fy/rr) x 100 

ry - peak response from any other individual 
Impurity in the Sample solution 
rj - sum of the responses from alf the peaks in the 
Sample solution, Including those of 
didanosine and didanosine refated 
compound A 
Acceptance criteria 

lndividual impurities: NMT 0,7% of didanosine re¬ 
lated compound A; NMT 0,2% of any other tndMdual 
impurity 

Total impurities: NMT 1.2%, excluding didanosine re¬ 
lated compound A 

5PECIFIC TESTS 

* Loss on Drying (731) 

Sample: 4 TabJets for Orał Suspension 
Analysis: Dry the Sample at 130° for 16 h. 

Acceptance criteria: The Tablets for Orał Suspension 
fosę NMT 6% of thefr weight, 

* Acid-NEUTRALIZING Capacity (301); NLT 17 mEq/Tab!et 

ADDITtONAL REQUIREMENTS 

8 Pagkaging and Storach: Preserve in tight contalners, 
and storę between 15° and 30°. 

* Labeung: The label States that the Tablets are not to be 
swallowed whole, and that they may be chewed or dis- 
persed in water before administration. 

8 USP Reference Standard* (11) 

USP Didanosine RS 

USP Didanosine Related Compound A RS 
Hypoxanthine 


Dienestrol 



CjgH 1s 02 26633 

Phenol, 4,4'-(1,2diethy[idene-1,2-ethanediyl)bis-, (£,£)-. 
(^-^'-(Dlethylideneethylenejdiphenol [84-17-3; 

1 3029-44-2]. 

» Dienestrol contains not less than 98,0 percent 
and not morę than 100.5 percent of ObHisOz, 
calculated on the dried basis. 

Packaging and stoirage—Preserve in well-closed contaim 
ers, 

USP Referer&te standard? (11)— 

USP Dienestrol RS 
Identification— 

A: Infrared Absorption (1 97K), 

B: Ultrafiolet Absorption (197U)— 

Solution: 5 pg per mL. 

Medium: afcohol, 

AbsorptMties at 228 nm, calculated on the dried basis, do 
not differ by morę than 3.0%, 

C: To a solution of about 10 mg In 0,5 mL of afcohol add 
1 mL of hydrochlorfc add and about 50 mg of vanillin: a 
blue color Is produced immediately, and it persists on dllu- 
tion with water but disappears on the addition of alkall (dis- 
tinction from dierhylsnibestrof, which produces no color). 
Meiting rangę (741): between 227° and 234°, but the 
rangę between beginnlng and end of meiting does not ex- 
ceed 3°, 

Loss on drying (731)—Dry it at 105 c for 2 hours: it loses 
not morę than 0,5% of its weight. 

Reskluo on ignition (281): not morę than 0.2%. 

Assay— 

Mobile phase, internal standard solution , and Standard 
prepa radon —P rep are as directed in the Assay u n der Dienes¬ 
trol Cream . 

Assay preparation— Transfer about 25 mg of Dienestrol, 
aocurately weighed, to a 100-mL volumetric fiask. Add 
methanol to volume, and mix. Pipet 2 mL of this solution, 

5 mL of Internal standard solution, and 5 mL of water into a 
50-mL volumetiic fiask, Difute with methanol to vofume, 
and mlx. 

Procedurę —Proceed as directed for Procedurę In the Assay 
under Dienestrol Cream. Cafculate the quantity, In mg, of 
CieHisOi in the portion of Dienestrol taken by the formula: 

2,5 CCfo/ft). 


Dienestrol Cream 


» Dienestrol Cream is Dienestrol in a suitable 
water-miscible base, It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of CibHibOj. 

Packaging and storage —Preserve in coilapsible tubes or 
tight containers. 
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USP Reference standards (11)— 

USP Dienestrol RS 

Identification—The chrom atoq ram of the Assay preparo- 
tiorj employed in the Assay exhibits two peaks, for dienestrol 
and the internat standard, whose retention times are identh 
cal to those exhibited by the Standard preparation. 
Minimum fili (755); meets the reguirements. 

Assay— 

Mobile phase —Prepare a suitable degassed solution of 
methanol (about 3 in 5) such tliat the retentfon time of 
dienestrol is about 8 to 10 minutes and that of methyltes- 
tosterone is about 11 to 14 minutes. Make adjustments, \f 
necessary (see System Suitability under C hromatography 
{621}). 

Interna! standard solution —Dissolve methyltesfosterone in 
methanof to obtain a solution having a concentration of 
about 125 pg per mL, 

Standard preparation —Accurately weigh a suitable quan~ 
tity of USP Dienestrol RS, dissofve in methanol, and dilute 
quantitatively and stepwise with methano] to obtain a con¬ 
centration of about 50 pg per ml. Pipet 10 ml of this solu¬ 
tion, 5 mL of Internat standard solution, and 5 ml of water 
to a 50-mL volumetric fiask, dilute with methanof to vol- 
ume, and mix. The concentration of dienestrol in the Stan¬ 
dard preparation is about 10 jtig per mL. 

Assay preparation —Pipet 20 ml of methanol and 5 mL o~ 
Interna! standard solution into a 50-mL screw-capped Lube. 
Using a 5-mL pias tle syringe, transfer an accurately weighed 
guantity of Cream, equivalent to about 0.5 mg of dienestrol, 
to the tubę. Cap the tubę, and disperse the mixture with a 
suitable vlbrating mixer at high speed for 3 minutes, then in 
an uttrasomc bath for 5 minutes. Add 20 mL of methanol, 
continue shaking by mechanical means for another 10 min¬ 
utes, then chill in an ice bath for 5 minutes. Fifter the mix- 
turę through paper, discarding the frrst 5 mL of the fiitrate. 

Procedurę —Introduce equal volumes (about 50 pL) of the 
Assoy preparation and the Standard preparation into a high- 
pressure liguid chromatograph operated at room tempera¬ 
turę, by means of a suitable microsyringe or sampling valve. 
Typicafly, the apparatus is frtted with a 25-cm x 4.6-mm 
column containing packing LI and eguipped with an UV 
detector capable of monitoring absorptlon at 254 nm and a 
suitable recorder. The Mobile phase Is mamtalned at a flow 
ratę of about 2 mL per minutę, fn a suitable chromato- 
graphic system, six replicate injections of the Standard prep¬ 
aration show a refative standard deviation of not morę than 
2.0% and a resolutlon factor of not less than 2*0 between 
the peaks for dienestrol and the interna! standard* Cafculate 
the guantity, in mg, of dienestrol (CiaHiaO^) In the portion 
of Cream taken by the formula: 

0.Q5C(/Wft) 

in which Cis the concentration, in pg per mL, of USP 
Dienestrol RS in the Standard preparation, and Ru and are 
the peak area ratios of dienestrol to methy(testosterone ob¬ 
tained from the Assay preparation and the Standard prepara¬ 
tion, respective!y. 


DSethylcarbamazine Citrate 


p N W "C H, * . --, 

h,c' n M H0 \ ™/° h ' 

CmH 2 ,N 3 0 ■ C s H 8 0 ? 391.42 

1 -Piperazinecarboxamide, N,N-diethyL4-methyi-, 2-hydroxy- 
1,2,3-propanetricarboxylate. 


N, N-Diethyl-4-methyl-1~plperazinecarboxamide citrate (1:1). 

[1642-54-2]. 

» Diethylcarbamazine Citrate contains not less 
than 98.0 percent and not morę than 102.0 per- 
cent of C 10 H 21 N 3 O ■ CfiHeO?, calculated on the an- 
hydrous basts. 

IPacfraging and s to ragę—Pres erve in tight containeis. 

USP Reference stairadards (11)— 

USP Diethylcarbamazine Citrate RS 

fldentificatioin]— 

A: It meets the reguirements under Identification^Or¬ 
ganie Nitrogenous Bases (181), 

B: It meets the reguirements of the test for Citrate (1 91). 
Water Deterniination, Method i (921); not morę than 

O. 5%. 

Residfue on ignition (281): not morę than 0.1%. 

Betele the fołtowing: 

®Heavy metals (231)—Dissafve 1.0 g in 20 mL of water* 
Add 1 mL of 0.1 N hydrochlorlc add, dilute with water to 
25 mL, and mix: the limit Is 0.002%. * (OWcul 1 -|an*2CM8) 

Ord i nary impurities (466)— 

Test solution: methanol* 

Standard solution: methanol, 

Eluant: a mixture of methanol and ammonium hydrox- 
ide (100:1.5). 

Visualuation: 16, 

Chromatographic purity— 

Phosphate buffer, Mobile phase, and Chromatographic sys¬ 
tem —Proceed as directed in the Assay* 

Standard solution —Prepare a solution of USP Diethyfcar- 
bamazine Citrate RS in Phosphate buffer having a known 
concentration of about 0*003 mg per mL. 

Test solution —Transfer about 300 mg of Diethylcarbama¬ 
zine Citrate, accurately weighed, to a 100-mL volumetric 
fiask, add 100 mL of Phosphate buffer, and mlx. Fil ter or cen- 
trifuge, and use the elear fiitrate or supernatant* 

Procedurę —Separately inject egual volumes (about 20 pL) 
of the Standard solution and the fest solution into the chro¬ 
matograph, record the chromatograms, and measure the re- 
sponses for alf the peaks. Calcu la te the percentage of each 
im purity in the portion of Diethylcarbamazine Citrate taken 
by the formula: 

1G,OGQ(t/l40(r;/r<;) 

In which C is the concentration, m mg per mL, of USP Di¬ 
et hylcarba mazi ne Citrate RS in the Standard solution; W is 
the weight, in mg, of Diethylcarbamazine Citrate taken to 
prepare the Test solution; r r is the peak response for each 
im purity obtained from the Test solution; and r* is the peak 
response for diethylcarbamazine citrate obtained from the 
Standard solution. Not morę than 0.1% of any individual 
im purity is found. 

Assay— 

Phosphate buffer —Dissolve 31.24 g of monobasic potas- 
sium phosphate in 1000 ml of water. 

Mobile phase —Di$solve 10 g of monobasic potassium 
phosphate in 1000 mL of water* Prepare a filtered and 
degassed mixture of 900 mL of this solution and 100 ml of 
methanol. 

Standard preparation —Transfer about 5 mg of USP Dieth¬ 
ylcarbamazine Citrate RS, accurately weighed, to a 50-mL 
vofumetric fiask, dissolve In and dilute with Phosphate buffer 
to volume, and rmx* 
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Assay preparation —Transfer about 5 mg of Diethylcar- 
bamazine Citrate, accurately weighed, to a 50-mL volumet- 
ric fiask, dissolve in and di lute with Phosphate buffer to vol- 
ume, and mrx. 

Chromatographic system—The liquid chromatograph is 
egutpped with a 220-nm detector and a 3.9-mm x 15-cm 
coiumn that contains 5-pm packing LI. The flow ratę is 
about 0.8 mL per minutę. Chromatograph the Standard 
preporotion , and record the peak responses as directcd for 
Procedurę: the relative standard deyiatlon for replicate injec- 
tions is not morę than 2 . 0 %. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preporotion and the Assay preporotion into 
the chromatograph, record the chromatoorams, and meas- 
ure the responses for the major peaks. CaTculate the quarv 
tity, in mg, of CioHjiNsO ■ C^HeO? in the portion of Diethyf- 
carbamazine Citrate taken by the formula: 

50C(r o /rs) 

in which C is the concentration, in mg per mL, of USP Di- 
ethylcarbamazine Citrate RS in the Standard preporotion; and 
fu and r$ are the peak responses obtained from the Assay 
preporotion and the Standard preporotion , respectively, 


Diethylcarbamazine Citrate Tablets 

» Diethylcarbamazine Citrate Tablets contain not 
less than 95.0 percent and not morę than 
105.0 percent of the labeled amount of diethyl¬ 
carbamazine citrate (CioH 2 iN 3 0 ■ CsHkO?). 
notę —Diethylcarbamazine Citrate Tablets labeled 
solely for veterinary use are exempt from the re- 
quirements of the test for Dissoiution. 

Packaging and storage —Preserve in tight containers. 

USP Reference standards (11)— 

USP Diethylcarbamazine Citrate RS 

Identification —Tablets meet the reguirements under Iden¬ 
tification — Organie Nitrogenous Bases (181). 

Disirttegration (701)— 

FOR TABLETS LABELED SOLELY FOR VETERINARY USE: 30 minutes. 
Dissoiution, Procedurę for o Pooled Sample {711)— 

Medium: water; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę—De term tne the amount of C 10 H 21 N 3 O ■ QHaO? 
dissolved as directed in the Assay, preparing test Solutions 
by quantttatively diluting filterecl portfons of the sofution 
under test with phosphate buffer (1:7) containtng 62.48 g 
of monobasic potassium phosphate in 1000 mL of water. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of CtoH^łNiO ■ CńHaO? is dissolved in 45 minutes, 
Uniformity of dosage units (905): meet the reguire- 
ments. 

Chromatographic purity— 

Phosphate buffer, Mobile phase, and Chromatographic sys¬ 
tem —Proceed as directed in the Assay under Diethylcarbam¬ 
azine Citrate . 

Citric odd sofution —Prepare a soJution of citric acid in 
Phosphate buffer containing 2 mg per ml. 

Standard sofution —Prepare a soiution of USP Diethylcar¬ 
bamazine Citrate RS in Phosphate buffer having a known 
concentration of about 0.003 mg per mL. 

Test sofution — Wefgh and finely powder not fewer than 
20 Tablets. Transfer an accurately weighed portion of the 


powder, equivalent to about 300 mg of diethylcarbamazine 
citrate, to a 100-mL volumetric fiask, di lute with Phosphate 
buffer to volume, and mix. Filter or centrifuge, and use the 
elear flltrate or supernatant. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard sofution t the Test sofution , and the Citric acid 
sofution into the chromatograph, record the chromato- 
grams, and measure the responses for aII the peaks. Calcu- 
fate the percentage of each impurity in the portion Tablets 
taken by the formula: 

ioo(c/3)(n/fs) 

in which C is the concentration, in mg per mL, of USP Di¬ 
ethylcarbamazine Citrate RS in the Standard soiution; n is the 
peak response for each impurity obtained from the Test sofu¬ 
tion ; disregarding any peak havinq a retention time corre- 
sponding to that of the main peak in the chromatogram 
obtained from the Citric acid soiution; and r s is the peak 
response obtained from the Standard soiution. Not morę 
than 0 . 1 % of any individual impurity is found. 

Assay— 

Phosphate buffer, Mobile phase. Standard preparation, and 
Chromatographic system—Proceed as directed in the Assay 
under Diethylcarbamazine C/f rafę. 

Assay preparation —Weigh and finefy powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 5 mg of diethylcarbama¬ 
zine dtrate, to a 50-mL volumetric fiask, dissolve in and di- 
lufe with Phosphate buffer to volume, and mix. 

Procedurę —Proceed as directed in the Assay under Dieth- 
ylcarbQmaiine Ot rotę. Calculate the quantity, in mg, ofdi- 
ethyicarbamazine citrate (CtoHjiNjO CtHaO?) in the portion 
of Tablets taken by the formula: 

5QC(r u /n) 

in which the terms are as defined therein. 


Diethylpropion Hydrochloride 



K,C CM, 


C 13 H 19 NO ■ HCI 241.76 

1 - Propanone, 2 -(diethyiamino)-l -phenyl-, hydrochloride. 

2- (DieLhylamino)propiophenone hydrochloride [134-80*5]. 

» Diethylpropion Hydrochloride contains not less 
than 97.0 percent and not morę than 103.0 per¬ 
cent of C13H19NO ■ HCI, calculated on the anny- 
drous basis. It may contain tartaric acid as a 
stabilizer. 

Packaging and storage— Preserve in well-dosed, łight-rc- 
sistant containers. 

Labeling—The la bel indkates whether it contains tartaric 
acid as a stabilizer. 

USP Reference standards (11>— 

USP Diethylpropion Hydrochloride RS 
Identification— 

A: Infrared Absorption (197K). 

B: The retention time of the major peak in the chromato- 
ram of the Assay preparation corresponds to that of the 
tandard preparation as obtained in the Assay . 
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C: A solution (1 in 100) responds to the tests for Chloride 
091 ). 

Water DetemiEnafion, Method I (921): not morę than 
0.5%. 

Secondary amlnes— Dissolve 100 mg 3n 2 ml of methyl- 
ene chioride in a centrifuge tubę. Transfer to a second tubę 
2 ml of a Standard solution of diethylamine hydrochforide 
(dried at 105° for 2 hours before being used) in methylene 
chforide having a known concentration of 250 jag per ml. 
Treat each solution as follows. Extract with 2 mL of a buffer 
solution containing 5.7 g of sodium carbonate and 3.0 g of 
sodium bicarbonate per 100 ml of water, Centrifuge, If nec¬ 
essary, to darify the upper phase, and immedlately transfer 
0.5 ml of it to a spot piąte, fmmediately add 2 drops of 
acetaldehyde T5, and then, in rapfd succession, ada 1 drop 
of sodtum nitroferricyanide solution (1 in 100) to each spot, 
Immediatefy and simultaneously stir both spots to mix tne 
reagents; any blue color produced wjthin 3 minutes by the 
test solution is not morę intense than that of the Standard 
solution (not morę than 0,5% of secondary amines as dieth* 
y la minę hydrochloride), 

Free hromlne —One drop of a solution (1 in 10) produces 
no discoloration when ptaced upon starch iodlde paper. 
Limit of hydroforom Dc add and Ibromide —To 10 mL of 
a solution (1 in 10) add 1 mL of sodium hydronide solution 
(1 Sn 10), extract with about 25 mL of chloroform, and dis- 
card the chloroform extract Add 1 mL of 6 N hydrochloric 
add, 0.5 mL of chloroform, and 0.5 mL of freshfy prepared 
chloraminę T solution (1 in 10), and shake vigorously: no 
yetlow or brown-red color is produced in the chloroform 
fayer. 

Chromatographlc purflty— 

Phosphate buffer —Dissolve 136,1 g of monobasic potas- 
sium phosphate In 900 mL of water, add 3.2 mL of phos- 
phoric acid, dilute with water to 1000 mL, and mix. 

Diluent —Prepare a mixture of water, Phosphate buffer, 
and acetonitrile (8:1:1). 

Mobile phase —Mix 100 mL of acetonitrile, 100 mL of 
Phosphate buffer ; 7.0 mL of diethyfamine, and sufficient 
water to make 1 L. Filter, and degas before use. Make ad- 
justments if necessary (see System Suitabiiity under Chroma - 
tography (62 1)). 

Test preparation —Transfer 100 mg of Diethylproplon Hy- 
drochlorlde, accurately weighed, to a 50-ml volumetric 
fiask, dissolve in about 40 mL of Diluent, add Diluent to vol- 
ume, and mix. 

Standard preparation—D\sso\ve an accurately weighed 
guantlty of USP Diethylpropion Hydrochloride RS in Diluent, 
and dilute quantitatively, and stepwise jf necessary, with Dii- 
uent to obtaln a solution having a known concentration of 
about 0.01 mg per mL. 

System suitabiiity solution —?repare a solution in DHuent 
containing about 25 jag of 2-ethylaminoproplophenone hy¬ 
drochloride and 50 pg of USP Diethylpropion Hydrochloride 
RS per mL, 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 4.6-mm x 15-cm column that contains packing LII. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
System suitabiiity solution , and record the peak responses as 
directed for Procedurę: the relat!ve retention times are about 
0,5 for 2-ethylamlnopropiophenone and 1.0 for diethyipro- 
pion, and the resolution, R, between the 2-ethylaminopro- 
piophenone and diethylpropion peaks is not less than 6.0. 
Chromatograph the Standard preparation , and record the 
peak responses as directed for Procedurę: the relative stan¬ 
dard deviation for replicate injections is not morę than 
1 . 0 %. 

Procedurę—Separately inject equal yolumes (about 20 |iL) 
of the Standard preparation a nd tne Test preparation into the 
chromatograph, record the chromatograms, and measure 
the peak responses. The sum of all of the peak responses, 


exc!uding fhe solvent peak responses and the diethylpro¬ 
pion response, from the Test preparation is not greater than 
the diethylpropion response from the Standard preparation 
(0,5%). 

Assay— 

Phosphate buffer —Dissolve 136.1 g of monobasic potas- 
sium phosphate in 900 mL of water, add 4.3 mL of phos- 
phoric acid, dilute with water to 1000 mL, and mix. 

Mobile phase —Prepare a suitable mlxture ot water, aceto- 
nitriie, Phosphate buffer , and 1,0 M sodium nitrate (730:200: 
50:20), f ii ter through a membranę filter (0,7-jim or fi ner 
porosity), and degas. Make adjustments if necessary (see 
System Suitabiiity under Chromatography (621)). 

Standard preparation —Dissolve an accurately weighed 
quantlty of USP Diethylpropion Hydrochloride RS in Mobile 
phase f and dilute quantitativeiy, and stepwise if necessary, 
with Mobile phase to obtain a solution havfng a known con¬ 
centration of about 40 pg per mL. 

Assay preparation —Transfer about 100 mg of Dlethylpro- 
pion Hydrochloride, accurately weighed, to a 250-mL volu- 
metric fiask, dissolve in Mobile phase, dilute with Mobile 
phase to voiume, and mix. Transfer 10,0 mL of this solution 
to a 100-mL vo!umetric fiask, dilute with Mobile phase to 
volume, and mix. 

System suitabiiity preparation —Prepare a solution in Mo¬ 
bile phase containing about 200 pg of benzoic acid and 
40 pg of USP Diethylpropion Hydrochloride RS per mL. 

Chromatographic system (see Chromatography (621))—The 
fiquid chromatograph Es equipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing LI, The 
flow ratę is about 1.5 mL per minutę. Chromatograph the 
System suitabiiity preparation , and record the peaT< responses 
as directed for Procedurę: the relative retention times are 
about 0.5 for diethylpropion hydrochloride and 1.0 for ben¬ 
zole add, and the resolution, R, between the diethylpropion 
hydrochloride and benzole acid peaks is not less than 2.0, 
Chromatograph the Standard preparation, and record the 
peak responses as directed for Procedurę: the relative stan¬ 
dard deviation for replicate injections is not morę than 
1 , 0 %, 

Procedurę —Separately inject equal volumes (about 50 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks, Calculate the guan¬ 
tlty, in mg, of C^H^NO ■ HCI in the portton of Diethylpro¬ 
pion Hydrochloride taken by the formula: 

2,5C(/W rs) 

in which C is the concentration, in \ig per mL, of USP 
Diethylpropion Hydrochloride RS 3n tne Standard prepara¬ 
tion , and ru and rj are the peak responses obtained from the 
Assay preparation and the Standard preparation, respective[y. 


DiethyBpropSon Hydrochloride Tablets 

» Diethylpropion Hydrochloride Tablets contain 
not less tnan 90.0 percent and not morę than 
110.0 percent of tne iabeled amount of 
C13H15NO • HCI. 

PadtagSng and stora ge—Preserve in well-closed eon tai n- 
ers. 

USP Reference standards (11)— 

USP Diethylpropion Hydrochloride RS 

Identification— 

A: The Tabfets meet the reguirements under Identifica¬ 
tion—Organie Nitrogenous Bases (181). 
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B: The retention time of the major peak in the chromato- 
ram of the Assay preparation corresponds to that of the 
tandard preparation as obtained in the Assay. 

Dissolution (711)— 

Medium: water; 900 mL, 

Apparatus 2: 50 rpm. 

Ttme: 45 minutes. 

Procedurę Dctcrmjnc the amount of CuHisNO ■ HCI dis* 
solved from UV absorbances at the wavefength of maximum 
absorbance at about 253 nm of filtered portions of the soiu- 
tion under test, suitably diluted with 0.1 N hydrochloric 
acid, in comparison with a Standard solution having a 
known coneentration of USP Diethyfpropion Hydrochloride 
RS in the same medium. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of CijHi*NO - HCI is dissolved in 45 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 

Assay— 

Phosphate buffer. Mobile phase , and Chromatographic sys¬ 
tem— Prepare as directed in the Assay under Diethylpropion 
Hydrochloride . 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Diethylpropion Hydrochlonde RS in OJ N 
hydrochloric add, and di lute quantitatively, and stepwise if 
neeessary, with OJ N hydrochloric acid to obtain a stock 
solution having a known coneentration of about 160 ug per 
mL Transfer 5.0 mL of this stock solution to a 100-mL volu- 
metric fiask, dilute with Mobile phase to volume, and mtx to 
obtain a solution having a known coneentration of about 
8 jig per mL, 

Assay preparation —Wergh and ftnely powder not less 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 40 mg of diethylpropion 
hydrochloride, to a 250-mL yolumetric fiask. Add 200 mL of 
OJ N hydrochloric acid, and stir with the aid of a stir bar 
for 45 minutes. ftemove the stir bar, dilute with OJ N hy- 
drochfonc acid to volume, mix, and filter, discarding the 
first 25 mL of the filtrate. Transfer 5.0 ml of the filtrate to a 
100-mL yolumetric fiask, dilute with Mobile phase to vo!- 
ume, and mix. If neeessary, filter the solution through a 0.7- 
pm porosity membranę filter 

System suitability preparation—DhsoWe benzoic add in 
0.1 N hydrochloric ada to obtain a solution havlng a ton- 
centration of about 1 mg per mL. Transfer 10.0 mL of this 
solution to a 100-mL vofumetric ffask, add 5.0 mL of the 
stock solution prepared as directed for the Standard prepara¬ 
tion, dilute with Mobile phase to volume, and mtx. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Diethylpropion Hydrochloride. Calculate the auantity, in 
mg, of CtjHi 5 NÓ ■ HCI in the portion of Tablets taken by the 
formula: 

5C(r y /r 5 ) 

in which C is the coneentration, in pa per mL, of USP 
Diethylpropion Hydrochloride RS in tne Standard prepara¬ 
tion, and r u and r s are the peak responses obtained from the 
Assay preparation and the Standard preparation, respectively. 


Diethylstilbestrol 



C la H 20 O 2 268.35 


Phenol 4,4'-(1,2-diethyl-1,2-ethenediyl)bis-, (£)-. 
a,a'-Diethyl-(£>4,4'-stilbenediol [56-53-1], 

» Diethylstilbestrol contains not less than 
97.0 percent and not morę than 100.5 percent of 
Ci8H 2 o0 2i calculated on the dried basis. 

Packaging and storage —Preserye in tight, light-resistant 
containers. Storę at room temperaturę, 

USP Reference standard* (11)— 

USP Diethylstilbestrol RS 
Identification— 

A: Ultraviolet Absorption (197U)— 

Solution: I0|ig per mL, 

Medium: alcohol. 

Absorptivities at 230 to 350 nm do not differ by morę 
than 3.0%. 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay. 

Melting rangę (741): between 169° and 175 a , but the 
rangę between beginning and end of melting does not ex- 
ceed 4°. 

Acidlty or alkalinity — A solution of 100 mg in 5 mL of 
neutrafized 70% afcohd is neutral to litmus. 

Loss on drying <731)—-Dry it at 105° for 2 hours: it loses 
not morę than 0.5% of its weight. 

Residue on ignition (281): not morę than 0.05%, 

Assay— 

Diluent— Prepare a mixture of alcohol and water (1:1). 

Mobile phase —Prepare a filtered and degassed mixture of 
methanol and water (3:1). Make adjustments if neeessary 
(see System Suita bit i ty under Chromatography (621)). 

Standard preparation— Dissoiye an accurately weighed 
quantity of USP Diethylstilbestrol RS in Diluent, and dilute 
quantitatively, and stepwise if neeessary, with Diluent to ob¬ 
tain a solution having a known coneentration of about 
20 pg per mL. 

System suitability solution —Dissoiye 10 mg of USP Diethyl- 
stilbestrol RS in 50 mL of chloroform, and alfow the solution 
to stand in the dark for not less than 5 hours. Pipet 5.0 mL 
of this solution into a 50-mL yolumetric fiask, and evaporate 
to dryness under a current of atr. Dissoiye the residue (the 
cis- and trans- isomers of diethylstilbestrol) rn Diluent , sonicat- 
ing if neeessary. Dilute with Diluent to yolume, and mix. 

Assay preparation —Dissoiye an accurately weighed quan- 
tity of Diethylstilbestrol in Diluent , and dilute quantitatively, 
and stepwise if neeessary, with Diluent to obtain a solution 
having a coneentration of about 20 pg per mL. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing 11, 

The flow ratę is about 1 mL per minutę. Chromatograph the 
System suitability solution , and record the peak responses as 
directed for Procedurę: the relative retention times are about 
1.00 for trans- d ie t hy I s ti I be stroi and 1.33 for c/s-diethylstilbes- 
trol; and the resofution, R f between tram-drethylstilbestrol 
and c/s-diethylstilbestro! is not less than 4.0, Chromatograph 
the Standardpreporation, and record the peak responses for 
the frans-isomer as directed for Procedurę: the column effi- 
ciency is not less than 3000 theoretical plates; the tai ling 
factor is not morę than 2.0; and the relative standard devia- 
tion for replicate tnjections is not morę than 2.0%, 

Procedurę —Separately inject equal vo[umes (about 50 ^1) 
of the Standard preporation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas of the peak responses for the cis- and trans- 
isomers of diethylstilbestrol. Calculate the guantity, in pg, of 
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C T BH 20 O 2 in the portion of Diethylstilbestrol taken by the 
formula: 

u -f 1 .26 r, u) j (r fp5 + 1 ^2ór c# j) 

In which C is the concentration, in jag per mL, of USP Dieth¬ 
ylstilbestrol RS in the Standard preparadon; and r tt y and r r , s 
are the peak responses for the frons-isomer obtained from 
the Assay preparation and the Standard preparadon , respec- 
tively; and r Cf u and r C/ s are the peak responses for the ds- 
isomer obtained from the Assay preparadon and the Stan¬ 
dard preparadon , respectiydy. 


Diethylstilbestrol Injertion 

» Diethylstilbestrol Injection is a sterile solution of 
Diethylstilbestrol in a suitable vegetable oil. It 
contains not less than 90,0 percent and not morę 
than 110,0 percent of the labeled amount of 
CisH2o02. 

Packaging and storage—Preserve in light-resistant, sin- 
gle-dose or multiple-dose containers, preferably of Type I 
glass. 

USP Reference standairds (11)— 

USP Diethylstilbestrol RS 
USP Endotoxjn RS 

Identificatioii—The absorption spectrum, in the rangę of 
250 to 450 nm, of the yellow soi u don obtained In the Assay 
after rrradlation of the Assay preparadon exhibits inflections 
only at the same wavelengths as that of the solution ob- 
tained after irradiatlon of the Standard preparadon * 

Bacteriai £ndofoxins Test (85)—It contains not morę 
than 0.7 USP Endotoxin Unit per mg of diethylstilbestrol. 

Other reguiremenfs—It meets the reguirements under In- 
jecdons and Impianted Drug Products (1). 

Assay— 

Standard preparadon —Dissolve an accurately weighed 
guantity of USP Diethylstilbestrol RS in alcohol, and dilute 
quantitatively and stepwise with aicohol to obtain a solutior 
having a known concentration of about 20 pg per mL Mix 
25.0 mL of this solution with an equai volume of dibasic 
potassium phosphate solution (1 in 55). 

Assay preparadon —Transfer an accurately measured vol- 
ume of Injection, egu lva lent to not less than 1 mg and not 
morę than 50 mg of diethylstilbestrol, to a 125-mL 
separator containing 75 mL of isooctane. Extract the solu¬ 
tion with one 20-mL and two 10-mL portions of 1 N sodium 
hydroxide* Wash the combined alka linę extracts with two 
10-mL portions of chloroform. Transfer the alkaline solution 
to a 150-mL beaker, and with the careful addltion of 2.5 M 
phosphoric acid adjust the pH of the solution to 9.5. Trans¬ 
fer the adjusted solution, with the aid of a smali vo!ume of 
water, to a 125-mL separator, and extract with four 20-mL 
portions of chloroform. Filter the extracts Into a 100-mL vol- 
umetrk fiask throuah a chloroform-wetted pledget of cot- 
ton, washing the filter with several smali portions of chloro¬ 
form to adjust the solution to volume. Jf necessary, dilute 
the solution quantitatively and stepwise with chloroform so 
that it contains about 10 jig of diethylstilbestrol per mL. 
Transfer 20 mL of this solution to a 50-mL conical fiask, and 
evaporate with the aid of gentle heatlng in a current of a Ir 
to about 5 mL, Complete the evaporation of the solvent in 
the air current without further applicatlon of beat. Dissolve 
the resldue in 10.0 mL of alcohol, add 10,0 mL of dibasic 
potassium phosphate solution (1 in 55), and mlx. 

Procedurę — [Cautlon—Protect the eyes from direct rays of 
UV fight throughout this procedurę.} 


Transfer 4 mL of the Standard preparadon to a stoppered, 

1 -cm guartz celi, place about 5 cm from a low-pressure, 
short-wave mercury lamp rated at from 2 to 20 watts, and 
irradiate for about 5 mmutes. Place the celi in the sample 
compartment of a spectroph otom eter, and measure the ab¬ 
sorbance at the wavelength of maximum absorbance at 
about 418 nm, using water as the blank. Continue irradia- 
tlon for successfve 1- to 3-minute intervals, measuring at 
418 nm until the maximum absorbance (about 0.7) has 
been obtained. lf necessary, adjust the geometry of the Irra- 
diation apparatus so as to obtain maximum, reproducible 
absorbance at 418 nm. Simllarly irradiate a 4-mL portion of 
the Assay preparadon, recording the absorbance at 418 nm, 
at succes$fve short intervals until maximum absorbance is 
obtained. Concomitantly determine the absorbances of the 
Assay preparadon and the Standard preparadon in 1-cm ceils 
at 418 nm, using water as the blank, and subtract these 
values from those for the respective irradiated Solutions to 
obtain the corrected maximum absorbances. Calculate the 
guantity, in pg, of diethylstilbestrol (CteLboO:) in each mL of 
the Assay preparadon taken by the formula: 

C(Au/A s ) 

in which C is the concentration, In jig per mL, of USP Dieth¬ 
ylstilbestrol RS tn the Standard preparadon, and A u and As 
are the corrected maximum absorbances of the irradiated 
Assay preparadon and Standard preparadon, respectrysły* 


DSethiyBstBlbestnoi TalbBets 

» Diethylstilbestrol Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of CighhoO;. 

Pac k ag mg and sfrorage—Preserve in well-dosed contain- 
ers* 

USP Refereaice standards (11)— 

USP Diethylstilbestrol RS 

Identifacation—The Tablets respond to Identification test B 
under Diethylstilbestrol. 

Disintegration (701): 30 minutes. 

Uniform5ty of dosage unlfs (905): meet the require- 
ments. 

Assay— 

Diluent, Mobile phase, System su i ta bili ty solution, Standard 
preparadon , and Chromatographic system —Proceed as di- 
rected in the Assay under DiethylstilbestroL 

Assay preparadon —Weigh and finely powder not fewer 
than 20 Tablets* Transfer an accurately weighed portion of 
the powder, equivalent to about 5 mg of diethylstilbestrol, 
to a 50-mL yolumetric fiask. Add about 35 mL of Difuent , 
and sonicate until the powder is dissolved (about 2 hours). 
Dilute with Diluent to volume, and mix* Al Iow the mixture 
to stand until a elear supernatant is obtained. Pipet 10.0 mL 
of the supernatant into a 50-mL yolumetric fiask, dilute with 
Diluent to vo!ume, and mlx. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Diethylstilbestrol. Calculate the guantity, in mg, of dh 
ethylstilbestrol (C 18 H 20 O 2 ) in the portion of Tablets taken by 
the formula: 

250C(r t a + 1,26r t u) / (r t 5 + 1 *26r c 5 ) 
in which the terms are as defined therein. 
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DE ethyltolua micie 



C 12 H 17 NO 191.27 

Benzamide, N,N-diethyh3-methyl-; 

M,N-Diethyl-m-toluamide [134-62-3], 

DEFINITfON 

Diethyltoluamide contains NLT 95,0% and NMT 103,0% of 
the meto-isomer of diethyltoluamide (C 12 H 17 NO), caku- 
lated on the anhydrous basis. 

IDENTIFICATION 
9 A. INFRARED ABSORPTION (197F) 

o B, The retention time of the major peak of the Sampfe 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
® Procedurę 

Solution A: 1 ml of phosphoric acid in 1 000 mL of 
water 

Mobile phase; MethanoJ and Solution A (45:55) 

Diluent: Methanol and water (45:55) 

System suitability solution: 0,2 mg/mL of USP 
Diethyltoluamide RS (m-isomer) and 0.02 mg/mL of 
USP Diethyltoluamide Related Compound A RS m Dilu- 
ent. [Notę—USP Dielhylloluamide Related Compound A 
RS is the p-isomer of diethyltoluamide.] 

Standard solution: 0.2 mg/mL of USP Diethyltoluamide 
RS in Diluent 

Sample solution: 0,2 mg/mL of Diethyltoluamide in 
Diluent 

Chromatographic system 

(See Oiromatography {621 >, System Suitability.) 

Modę: LC 

Detector: UV 235 nm 

Column: 4.6-mm x 15-cm; 3.5-pm packing LI 
Flow ratę: 1 m L/min 
Injection vo!ume: IOjtL 
System suitability 

Samples; System suitability solution and Standard 
solution 

Suitability requirements 

Resoliition: NLT 1,5 between diethyltoluamide ( m- 
isomer) and diethyltoluamide (p-isomer), System suita- 
bility solution 

Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 1,0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of diethyltoluamide 
(GzHizNO) in the portion of Diethyltoluamide taken: 

Result = ( ru/rs ) x (Cs/Cu) x 100 

nj = peak response froni the Sampfe solution 

r$ - peak response frorn the Standard solution 

Cs = concentratfon of the Standard solution 
(mg/mL) 

Cu - concentration of the Sample solution (mg/mL) 
Acceptance criteria: 95.0%-103.0% on Lhe anhydrous 
basis 


SPECIFIC TESTS 

• Specific Cravjty (841): 0,996-1.002 

« Kefracgwe Index (831): 1.520-1.524 

& Aciditv 

Sample solution: Di$solve 10,0 g in 50 mL of neutral- 
ized alcohol, and add phenotphthaletn TS. 

Analysis: "Utratę the Sampfe solution with 0,010 N so- 
dium hydroxide. 

Acceptance criteria; NMT 'f.O mL of 0.010 N sodium 
hydroxtde is reguired, 

• Water Determination, Method i (921): NMT 0,5% 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight containers, 

« USP Reference Standards (11) 

USP Diethyltoluamide RS 

USP Diethyltoluamide Related Compound A RS 
Setny l-4-toluamide. 

C 12 H 17 NO 191.27 


DSethyStoluamlcfle Topical Solution 

OEFiNUlON 

Diethyltoluamide Topical Solution is a solution of 
Diethyltoluamide in Atcohol or 1 50 propyl Alcohol. It con- 
Lains NLT 92.0% and NMT 108.0% of the labeled amount 
of the meta-lsomer of diethyltoluamide {C 12 H 17 NO). If it 
contains Aicohol, NLT 95,0% and NMT 105.0% of the 
labeled amount of atcohol (C 2 H 5 OH) is present. 

IDENTIFICATION 
o A. INFRARED ABSORPTION (197S) 

Sample solution: NominalEy 20 mg/mL of 
diethyltoluamide in carbon dtsulflde prepared as fob 
lows, Transfer a quantity of Topical Solution, equivatent 
to 200 mg of diethyltoluamide, into a beaker. Place the 
beaker into a vacuum oven containing silica gel and 
calcium chloride, and adlusted to a pressure of about 
380 mm of meroury, and beat at 35° for 6 h. Transfer 
the residue with the aid of carbon disulfide to a 10-mL 
voiumetric fiask, and add carbon disuEfide to volume, 
Analysis: SpectraE region between 8 and 15 pm 
Acceptance criteria: Meets the reguirements 
o B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay . 

ASSAY 
® Procedurę 

Solution A: 1 mL of phosphoric acid in 1000 mL of 
water 

Mobile phase: Methanol and Solution A (45:55) 

Diluent: Methanol and water (45:55) 

System suitability solution: 0,2 mg/mL of USP 
Diethyltoluamide RS (m-isomer) and 0.02 mg/mL of 
USP Diethyltoluamide Related Compound A RS in Dilu¬ 
ent [Notę—USP Diethyltoluamide Related Compound A 
RS is the p-isomer of diethyltoluamide.] 

Standard solution: 0.2 mg/mL of USP Diethyltoluamide 
RS in Diluent 

Sample solution: Nominally 0.2 mg/mL of 
diethyltoluamide in Diluent 
Chromatographic system 
(See Chromatography (62 1), System Suitability .) 

Modę: LC 

Detector: UV 235 nm 

Column: 4.6-mm x 1 5-cm; 3,5-j.i.m packing LI 
Flow ratę: 1 mL/min 
Injection voiume: 10 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 
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Suitability reąuirements 

Resolution: NLT 1,5 between diethyitoluamide (m- 
isomer) and diethyitoluamide (p-isomer), System suita¬ 
bility sofution 

Tailing factor: NMT 2,0, Standard solution 
Relative standard deviation: NMT 1.0%, Standard 
sotution 
Analysis 

Sam pies: Standard sofution and Sample sotution 
Calculate the percentage of the Sabeled amount of the 
m-isomer of diethyltoruamide {C 12 H 17 NO) rn the por* 
tion of Topical Sofution taken: 

Result s (fu/n) x (Cs/G) * 100 

r u = peak response from the Sampfe solu tion 

r$ - peak response from the Standard sofution 

Cs = concentration In the Standard sofution 
(mg/mL) 

Cu - nominał concentration in the Sample sofution 
(mg/mL) 

Acceptance criteria: 92*0%-! 08,0% 

OTHER COMPONENTS 

* Alcohol Determination (611) (if present): 29,0%-89.0% 

of alcohol (CjHsOH) is found. 

ADDITIONAL REQUIREMENT5 

* Packacinc and Storage: Preserve in tight containers. 

* USP Referenci Standard* (11) 

USP Diethyitoluamide RS 
USP Diethyitoluamide Related Compound A RS 
KN-Diethyf-4-toluamide. 

Ci 2 H, ? NO 191.27 


Diflorasone Diacetate 



C m H 32 FiO ? 494.52 

Preqna-1,4-diene-3,20-dione, 1 7,21-bfsfacety^yj-ó^- 
difluoro-l 1 -hydroxy*1 6-methyl-, (6 a ,11 $16/J)-; 
6a,9-Difluoro-11 p t 17,21 -trrhydroxy*16/3-methylpregna-1,4- 
diene-3,20-dione 17,21-diacetate [33564-31-7], 

DEFINmON 

Diflorasone Diacetate contains NLT 97,0% and NMT 
103,0% of diflorasone diacetate (OóH^FzO?), calcu la ted 
on the drred basis. 

IDENTIFICATION 
• A. 0NFRARED ABSDRPTION (197M) 

ASSAY 
« PROCEDURĘ 

Mobile phase: Tetra hydrofuran, glacial acette add, 
water-saturated n-butyl chlonde, and water-saturated 
methylene chloride (10:15:350:125) 

Interna! standard solutlon: 0.04 mg/mL of isoflupre- 
done acetate in water-saturated chloroform 
Standard solution: 33 pg/mL of USP Diflorasone Diace¬ 
tate RS in the Internaf standard solution 


Sample sofution: 0.03 mg/mL of Diflorasone Diacetate 
in the fntemaf standard sofution 
Chromatographic system 
(See Chmmatography (62 1 ]), System Suitability.) 

Modę: LC 

Deteetor UV 254 nm 
Column: 4.6-mm x 10-cm; 3-pm packing L3 
Flow ratę: 2.5 mL/mfn 
Injection volume; lOjil 
System suitability 
Sample: Standard solution 
[Notę—T he relative retention times for diflorasone 
diacetate and the interna! standard are 1.0 and 2,4, 
respectiveiy.] 

Suitability reąuirements 

Resolution: NLT 12 between the analyte and the in- 
ternal standard peaks 

Relative standard deviation: NMT 2.0% for NLT 
four replicate injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of diflorasone diacetate 
(C 26 H 32 F 2 O 7 ) tn the portion of Diflorasone Diacetate 
taken: 

Result = (RtJR s ) x (CdCu) x 100 

Ru = peak area ratio of diflorasone diacetate and 
the interna! standard from the Sample 
solution 

Rs = peak area ratlo of diflorasone diacetate and 
the internal standard from the Standard 
solution 

Cs = concentration of USP Diflorasone Diacetate RS 
m the Standard sofution (pg/mL) 

Cu - concentration of Diflorasone Diacetate in the 
Sample solution (pg/mL) 

Acceptance criteria: 97, 0%-l 03.0% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.5% 

* ORGANIC IMPURITIES 

Mobile phase and System suitability: Proceed as di- 
rected m the Assay: 

Sample solution: 6 mg/mL of Diflorasone Diacetate in 
wa te r-s atu ra ted c h I o rolo r m 

Chromatographic system: Proceed as directed in the 
Assay t except for the followtng. 

Run time: 5 times the retention time of the major 
peak 
Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity rn the por¬ 
tion of Diflorasone Diacetate taken: 

ReSUlt ^ (fy/fj) x 100 

ru - peak area for each impurity 
/> - sum of ail the peak areas 

Acceptance criteria 
lndividual impurities: NMT 1,0% 

Total impurities: NMT 2.0% 

5PECIFIC TE5T5 
O LOSS ON Dhying (731) 

Analysis: Dry under vacuum at 60" at a pressure NMT 
5 mm of mercury for 16 h. 

Acceptance criteria: NMT 0.5% 

* Optical Rotation, Spedfk Rotation (781S) 

Sample solution: 20 mg/mL of undried Diflorasone 
Diacetate, in chloroform 
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Acceptance criteria: +58° to + 68 ° 

ADDITEONAI REQUIREMENTS 
® Packaging and Storage: Preserve in tight containers. 
o USP Reference Standards {11} 

U SP Diflorasone Diacetate RS 


Diflorasone Diacetate Cream 


» Diflorasone Diacetate Cream contains not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of C 2 ĆH 32 F 2 O 7 . 

Packaging and storage— Preserve in collapsible tubes, 
preferably at eonłrolled room temperaturę. 

USP Reference standards (11)— 

USP DifEorasone Diacetate RS 

Idenfif kation —The chroma tog ram of the Assay prepara- 
tbn exhibits a major peak for diflorasone diacetate at a re- 
tention time that corresponds to that exhibited in the chro- 
matogram of the Standard preparadon obtained in the 
Assoy. 

Mkmbial enumeration tests (61) and Tests for specS- 
fied microorgamsms (62)—It meets the reguirements of 
the tests for absence of Staphyiococcus aureus and Pseudo- 
mon os aeruginoso. 

Minimum fili (755)—meets the requirements. 

Assay— 

Mobile phase, Internai standard solution, Standard prepara¬ 
don, and Chromatographic system —Proceed as directed in 
the Assay under Diflorasone Diacetate. 

Assoy preparadon —Transfer an accurately weighed 
amount of Cream, eguivalent to about 1 mg of diflorasone 
diacetate, to a suitable Container. Add 30.0 mL of Internai 
standard solution , and shake for about 30 minutes. Centri- 
fugę the solution, and remove and discard the top (exciph 
ent) layer. Use the lower, elear chloroform layer. 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Diflorasone Diacetate. Calcu Ja te the quantity, in mg, 
of diflorasone diacetate (C 2 GH 32 F 2 O 7 ) in the portion of Cream 
taken by the formula: 

0.03C(/Wfo) 

in which the ferms are as defined therein. 


Diflorasone Diacetate Ointment 


» Diflorasone Diacetate Ointment contains not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 

C26H32F2O7. 

Packaging and storage —Preserze in collapsible tubes, 
preferably at controlled room temperaturę. 

USP [Reference standards (11)— 

USP Diflorasone Diacetate RS 

Identification— It responds to the Identification test under 
Diflorasone Diacetate Cream, 

Microbial enumerafion tests (61) and Tests for speci- 
fied microorganisms (62)—Proceed with Ointment as di¬ 
rected for Microbial limits under Diflorasone Diacetate Cream. 


Minimum fili (755): meets the requirements. 

Assay— 

Mobile phase. Interna! standard solution, Standard prepara¬ 
don, and Chromatographic system —Proceed as directed in 
the Assay under Diflorasone Diacetate , 

Assay preparatiom —lising Ointment instead of the Cream, 
proceed as directed for Assoy preparadon in the Assoy under 
Diflorasone Diacetate Cream. 

Procedurę —Proceed as directed for Procedurę rn the Assay 
under Diflorasone Diacetate . Calcu! ate the quantity, in mg, 
of diflorasone diacetate (C 2 GH 32 F 2 O 7 ) in the portion of Oint¬ 
ment taken by the formula: 

0.03C(/Wft) 

in which the terms are as defined therein. 


Diflunisal 



C, 3 H a F 2 0 3 250.20 

[1,V-Bipbenyl]-3-carboxylic add, 2',4'-difluoro-4-hydroxy- ł 
2',4'-DifluGro-4-hydroxy-3-biphenylcarboxylic add 
[22494-42-4]. 

» Diflunisal contains not less than 98.0 percent 
and not morę than 101.5 percent of C 13 H 8 F 2 G 3 , 
calculated on the drted basis. 

Packaging and storage- —Preserve in well-dosed contain¬ 
ers. 

USP Reference standards (11)-— 

USP Diflunisal RS 
Identification— 

A: Infrared Absorpdon (197M). 

B: Ultraviolet Absorpdon (197 U)— 

Solution: 40 pg per mL. 

Medium: hydrochloric add tn methanol (1 in 120). 
Absorptivities at 315 nm, calculated on the dried basis, do 
not differ by morę than 3.0%. 

Loss on drying (731)—Dry it in vacuum at a pressure not 
exceeding 5 mm of mercury at 60° for 4 hours: it loses not 
morę than 0.3% of its weight. 

Residue on ignifion (281): not morę than 0 . 1 %. 


Deiete the foflowing: 

*Heavy metaHs, Method fl (231): 0.001%.* ( 0 ma \ hw-zoi.b) 

Chromatographic pinity —Prepare a solution of it in 
methanol containing about 10 mg per mL. Prepare Solutions 
of USP Diflunisal RS in methanol having concentrations of 
10, 0.05, and 0.02 mg per ml, respectively (Standard Solu¬ 
tions A, B, and Q. Apply 5-jiL portions of all four Solutions 
to a suitable thin-iayer chromatographic piąte (see Chroma- 
tography (621)) coated with a 0.25-mm layer of chromato¬ 
graphic silica gel mixture and previously washed with meth¬ 
anol. Aliow the spots to dry, and develop the chromało- 
gram in a freshly prepared solvent system consisting of a 
mixture of n-hexane, dioxane, and glacia! acettc acid 
(85:10:5) in a paper-lined, eguiłibrated tank, until the sol- 
vent front has moved about three-fourths of the length of 
the piąte. Remove the piąte from the developing cham ber, 
marl< the so!vent front, aliow to air-dry, and examine the 
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piąte under short-wavelength UV light: the chromatograms 
show prlncipal spots at about the same Rf value. Estimate 
the concentration of any spot observed in the chromato- 
gram of the test solution, other than the prindpal spot, by 
comparison with the spots in the chromatograms or Stan¬ 
dard Solutions B and C; the intensity of any individual spot is 
not greater than that of the prindpal spot obtained from 
Standard solution C (0*2%), and the sum of all additional 
spots is nnt greater than that of the principal spot obtained 
from Standard solution B (0*5%). 

Assay— 

Mobile phase —Prepare a suitable mixture of water, meth- 
anol, acetonitrile, and glacial acetic acid (55:23:10:2) such 
that the retention time of diflunisal is about 18 minutes. 
Make adjustments if necessary (see System Suitability under 
Chromatography (621)). 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Diflunisal RS in a mixture of acetonitrile and 
water (4:1) to obtain a solution having a known concentra¬ 
tion of about 1 mg per ml. Dilute an accurately measured 
volume of thls solution with a mixture of acetonitrile and 
water (1:1) to obtain a solution having a known concentra¬ 
tion of about 0,2 mg per mL. 

Assay preparation —Transfer about 50 mg of Diflunisal, ac¬ 
curately weighed, to a 50-mL volumetric fiask* Dilute with a 
mixture of acetonitrile and water (4:1) to yolume, and mlx. 
Transfer 5*0 ml of Ehts solution to a 25-mL voiumetric fiask. 
Dilute with a mixture of acetonitrile and water (1:1) to vol- 
ume, and mix* 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is epulpped with a 254-nm detector 
and a 3.9-mrn x 30-cm column that contains packing LI 
and is maintained at a temperaturę of 40°. The flow ratę is 
about 1*5 mL per minutę* Chromatograph the Standard 
preparation , and record the peak responses as directed 
under Procedurę: the column effidency determined from the 
analyte peak is not less than 2500 theoretical piates, the 
tailing factor js not morę than 2.0, the capaoity factor is not 
less than 7.2, and the relative standard deyiation for repli- 
cate injections Is not morę than 1 %. 

Procedurę ^Sępa ratę ly inject equal volumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, Calcu late the quan- 
tity, in mg, of in the portion of Diflunisal taken by 

the formula: 

250 C(W r$) 

in which C is the concentration, in mg per mL, of USP 
Diflunisal RS in the Standard preparation , and r v and r% are 
the peak responses of the major peaks obtained from the 
Assay preparation and the Standard preparation , respectivdy. 


Diflunisal Tablets 


» Diflunisal Tablets contain not less than 

90.0 percent and not morę than 110.0 percenL of 

the labeled amount of C 13 H 8 F 2 O 3 . 

Packagartg and stora ge —Preserve in well-closed contain- 
ers* 

USP Reference standard* (11)— 

USP Diflunisal RS 
Identification— 

A: The retention time of the major peak in the chromato- 
ram of the Assay preparation corresponds to that of the 
tandard preparation , obtained as directed in the Assay , 


R: Transfer a guanlity of finely ground Tablets, equivalent 
to about 100 mg of diflunisal, to a IG-mL volumetric fiask, 
add 2 mL of water, and sonicate for 5 minutes. Dilute with 
methanol to volume, sonicate for an additional 5 minutes, 
mix, and filter* Separately apply 10 pL each of the frltrate 
and a Standard solution of USP Diflunisal RS in methanol 
solution (4 in 5) containlng 10 mg per mL to a thin-layer 
chromatographic piąte (see Chromatography (621)) coated 
with a 0.25-mm layer of chromatographic silica gel mixture* 
Develop the chromatogram in a soTvent system consisting of 
n-hexane, glacial acetic acid, and chloroform (17:3:2) until 
the solvent front has moved about three-fourths of the 
length of the piąte* Remove the piąte from the chamber, 
air-dry, and examme under long-wavelength UV iight: the Rf 
vafue of the prindpal spot in the chromatogram of the test 
solution corresponds to that obtained from the Standard so¬ 
lution. 

DEssolution (711)— 

pti 7.20, 0 .1 M Tris buffer —Dissolve 121 g of tris(hy- 
droxymethyl)aminomethane (THAM) in 9 liters of water. Ad- 
just the solution with a 7 in 100 solution of anhydrous citric 
acid in water to a pH of 7.45, at 25°. Dilute with water to 
10*0 liters, equilibrate to 37°, and adjust to a pH of 7.20, if 
necessary* 

Medium: pH 7.20, 0* 1 M Tris buffer; 900 mL* 

Apparotus 2: 50 rpm. 

Time: 30 minutes. 

Procedurę —Determine the amount of Ci 3 H B F 2 0 3 dis$olved 
from UV absorbances at the wavelength of maximum ab- 
sorbance at about 306 nm of flltered portions of the solu¬ 
tion under test, suitabfy diluted with pH 7.20 , OJ M Tris 
buffer , In comparison with a Standard solution having a 
known concentration of USP Diflunisal RS in the same Me¬ 
dium. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of C n H s F 2 0 3 Is dissolved in 30 minutes. 

Uniform i ty of dosage units (905): me et the require- 

ments. 

Procedurę for eon tent uniformity —Transfer 1 finely pow- 
dered Tablet to a 200-mL volumetric fiask, add 50 mL of 
water, shake by mechanieal means for 30 minutes, and soni¬ 
cate for 2 minutes. Add 100 mL of alcohol to the fiask, 
shake by mechanieal means for 15 minutes, and sonicate for 
2 minutes* Dilute with alcohol to yolume, mix, and centri- 
fuge a portion of the solution. Quantitatively dilute an accu¬ 
rately measured volume of the resultant dear supernatant 
with alcohol, if necessary, to obtain a test solution contain- 
ing about 1.25 mg per mL. Transfer about 125 mg of USP 
Diflunisal RS, accurately weighed, to a 100-mL vofumetric 
fiask, add 75 mL of alcohol to dissolve, dilute with water to 
volume, and mix to obtain the Standard solution. Transfer 
3.0 mL each of the Standard solution and the test solution 
to sępa ratę 50-mL volumetric flasks* To each fiask add 
5.0 mL of a solution containlng 1 g of ferric nitrate in 
100 ml of 0.08 N nitric add, dilute with water to volume, 
and mix* Coneomitantly determine the absorbances of the 
Solutions at the wavelength of maximum absorbance at 
about 550 nm, with a suitable spectrophotometer, using 
water as the blank. Calculate the quantity, in mg, of 
CiaHaFzCh in the Tablet by the formula: 

(TC/D)(Au/A s ) 

in which Tis the labeled guantity, in mg, of diflunisal in the 
Tablet; C is the concentration, in pg per mL, of USP 
Diflunisal RS in the Standard solution; D Is the concentra¬ 
tion, in pg per mL, of diflunisal in the test solution, based 
upon the labeled guantity per Tablet and the extent of dilu- 
tion; and A u and A$ are the absorbances of the Solutions 
from the test solution and the Standard solution, respec- 
tively* 
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Assay—- 

Mobile phose —Prepare a suitable degassed mixture of 
wat er, methanol, acetonltrlle, and glaclal acetic acid 
(45:40:17:6) such that the retention tEme of diflunisal rs 
about 8 minutes. 

Standard preparation —Dissolve a suitable quantity of USP 
Diflunisal RS in a mixture of acetonitrile and water (60:40) 
to obtain a solution having a known concentrabon of about 
1.0 mg per mL 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an acairately weEghed portton of 
the powder, equivatent to about 100 mg of diflunisal, to a 
100-mL volumetnc fiask containing about 5 ml of water, 
SonEcate for 5 minutes, add 60,0 mL of acetonitrile, sonicate 
for an addrtronal 5 minutes, di lute with water to volume, 
mix, and filter. 

Chromatographic system (see Chromatography (621))—The 
!iqutd chromatograph is eguipped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 2.0 mL per minutę. Chromatograph 
the Standard preparation , and record the peak responses as 
directed for Procedurę: the tailing factor for the analyte peak 
is not morę than 2.0, and the relative standard deviatton for 
replicate injections is not morę than 2.0%. 

Procedurę —Separateiy Inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation Ento 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Cafculate the quan- 
tity. En mg, of diflunisal (Ct^HbF^Oi) in the portion of Tablets 
takso by the formula: 

lOOCOWr*) 

in which C is the concentration, En mg per mL, of USP 
Diflunisal RS in the Standard preparation; and r u and r s are 
the peak responses obtained from the Assay preparation and 
the Standard preparation , respectively. 


Digitalis 

» Digitalis is the dried leaf of Digitalis purpurea L 
(Fam. Scrophulariaceae). The potency of Digitalis 
is sueh that, when assayed as directed, 100 mg is 
equivalent to not less than 1 USF Digitalis UntL* 
NOTĘ —When Digitalis is prescribed, Powdered 
Digitalis is to be dispensed. 

Packaglng, storage, and labeKing —Preserve in contain- 
ers that protect it from absorbing moisture. Digitalis labeled 
to Indicate that it is to be used only in the manufacture of 
glycosides is exempt from the moisture and storage require- 
ments. 

USP Referemce standards (11)— 

USP Digitalis RS 
Botanik characteilstks— 

Unground Digitalis —This occurs as morę or less crumpled 
or broken leaves. The leaf blades are ovate, oblong-ovate to 
ovate-lanceolate, mostly 10 to 35 cm In length and 4 cm to 
11 cm in width and contracted Ento a winged petiole. The 
apex is obtuse; the margin irregularly crenate or serrate; the 
lower surface densely pubescent, the upper surface wnnkled 
and finely hairy. The venation is consplcuousfy reticulate, 
the mid-rib and principal veins broad and fiat, and the 
lower veins are continued into the wings of the petiole. The 
color of the upper surface is dark green, of the lower surface 
grayish from the dense pubescence, the larger velns often 

* One USP Digitalis Unit represents the potency of 100 mg of U$P Digitalis 


purplish, The odor is slight when dry, peculiar and charac- 
Łeristic when moistened, 

Histoiogy —Digitalis shows an upper epidermis whose cells 
possess slightly wavy antielinaf walls, numerous hairs, and 
no stomata; a lower epidermis with wavy anticlinal walls, 
numerous ova[ stomata, and many hairs, and freguently not 
attached over Erregular areas to the celi layer within, espe- 
cially near the veins; a broad chlorenchyma of a single layer 
of snort palisadę ceils and several layers of spongy paren- 
chyma; and numerous vascular bundfes in the [arger veins 
and petioles, separated by yascular rays one celi In width. 

On the apex of each marginal tooth one or two water sto¬ 
mata occur. 

Ground Digitalis —This is dark green in color. Present are 
chiefly numerous Erregular fragments of epidermis and 
chlorenchyma; nonglandular hairs that are freguently curved 
or crooked, up to 500 qm in length, uniserlate, two- to 
eight-celled, some of the cells collapsed so that the planes 
of adjoinlng cells may be at right angles, the terminal celt 
polnted orrounded; few, smali glandular hairs, usually with 
a one- or two-celled stalk, and a one- or two-celled head; 
fragments of veins and petioles with annular, reticulate, spi¬ 
ral and sEmple pltted vessels and tracheids. Calcium oxalate 
is absent. 

AtacMnsoBuble ash (561): not morę than 5.0%. 

Foreigo organie matter (561)—The proportion of stems, 
browned leaves, flowers, and other forelgn organie matter 
does not exceed 2.0%. 

Water Determinatlon, Method III (921): not morę than 
6.0%, 

Assay— 

Standard preparation ^Weigh the eontents of 1 Container 
of USP Digitalis RS to the nearest mg, either in the orlglnal 
Container or En a weighing bottle, and transfer to a dry, 
hard-glass, glass-stoppered Container or centrifuge tubę of 
at feast 50-mL capacity. Complete the weighing within 
5 minutes after opening the ampuL Add a menstruum eon- 
sistlng of 4 votumes of alcohol and 1 volume of water so 
that the to tal vo!ume of menstruum added corresponds to 
10 mL for each g of powder. Insert the stopper, the upper 
third of which is greased lightly with petrolatum. Shake the 
mixture for 24 ±2 hours at 25 ± 5° by mechanical means, 
which continuousiy brfngs the solid materia! into fresh con- 
tact with the liguEa phase. Im media tely thereafter transfer, if 
necessary, to a centrifuge Lube, centrifuge, and decant the 
supernatant tincture Ento a dry, hard-gfass bottle havlng a 
tight closure. Preserve under refrigeration, and use within 30 
days, 

Assoy preparation —Transfer about 5 g of Digitalis, re- 
duced to a fine powder and accurately welghed, to a hard- 
glass, glass-stoppered Container or centrifuge tubę of at 
least 50-mL capacity. Proceed as directed under Standard 
preparation, beglnning with "'Add a menstruum/' Preserve 
under refrigeration, and use within 30 days, 

Pigeons —€mploy adult pigeons free from gross evidence 
of disease or emaciation, and of such weight that the heavi- 
est weighs less than twice the weight of the llghtest. DivEde 
the pigeons mto groups as nearly alike as practicable with 
respect to breed and weight so that the average weight of 
the group assigned by random choice to the Standard prep¬ 
aration shall not differ by morę than 30% from the average 
weight of the group assigned to the preparation to be as¬ 
sayed. With ho Id food but not water during the period 16 to 
28 hours pnor to use. Preparatory to injection, lightly anes- 
thetize the pigeon with ether, and immobifize it; expose an 
alar vein, and cannulate with a suitable cannula. Maintain 
the anesthesia during cannulation and throughout the sub- 
seguent Injection period at such a levei that pain is absent, 
the pupEilary and corneal ref[exes are present, and the vol- 
untary muscuEature is not relaxed beyond permitting the 
pigeon to make some voluntary movement occasionally. 
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Preparation of test dilutions—On the day of the assay, di- 
lute portions of the Standard preparatlon and of the prepara¬ 
tion to be assayed (Assay preparation) with rsotonic sodium 
chloride solu tion in soch a way that the estimated fatal dose 
of each dilution will be 15 mL per kg of body weight. 

Injection of test dilutions —Arrange to inject the approprL 
ate test dilution by suitable means such as a small-bore bu- 
ret ca libra ted to 0.05 mL. Start the injection after emu ring 
the absence of air bubbles from the injection apparatus, by 
infusing, within a few seconds, a volume of the test dilution 
equiva(ent to 1 ml per kg of body weight, Repeat this dose 
at 5-minute intervals thereafter until the pigeon dies of car- 
diac arrest, 

Use a total of not less than 6 pigeons for the Standard 
preparation and not less than 6 pigeons for the preparation 
to be assayed. If the average number of doses for any given 
dilution reguired to produce death is less than 13 or greater 
than 19, or if the larger exceed$ the smafler in the same 
assay by morę than 4 doses, regard these data as prelimi¬ 
narz Use them as a guide, ano repeat with a fresh, hiaher 
or lower dilution* Complete the assay within the period of 
30 days for preservation of the Standard preparatlon and 
Assay preparation * 

Calculation of potenqr— Tabulate and average the number 
of doses of the Standard preparation , designatmg the aver- 
age and likewise obtam the corresponding average, z Uł 
for the Assay preparation. Compute the potency in USP Digi¬ 
talis Units per mL {i.e., per 100 mg) of me Assay preparatior 
as: 


Potency = zsR/zu 

where R equals v$l v Uf tn which is the number of USP 
Digitalis Units per mL of Standard preparation dilution, and 
Vu is the volume, In mL, of Assay preparation per mL of 
dilution. Compute the confidenee intcrvaj, i (see Eąuation 
(31) under Confidenee lntervals for IndMdual Assays m Design 
and Analysis of Biologka / Assays (111 ))* 11 i exceeds 0.30, 
repeat the assay or inject morę pigeons with one or both 
preparations until the confidenee intervai is 0*30 or less. 

The potency of Digitalis, calculated from that of the Assay 

e reparaf/on, is satisfactory if the result is not less than 0*85 
SP Digitalis Unit per 100 mg. 


Powdered DSgitaBis 

DEFINITION 

Powdered Digitalis is Digitalis (Digitalis purpurea) dried at a 
temperaturę not exceedlng 60°, reduced to a fine or a 
very fine powder, and adjusted, if necessary, to conform 
to the offscial potency by admixture with suffident Lac- 
tose, Starch, or exhausted marc of digitalis, or with Pow¬ 
dered Digitalis having either a lower or a higher potency, 

The potency of Powdered Digitalis is such that, when as¬ 
sayed as dlretted, 100 mg is equivalent to 1 USP Digitalis 

[Notę—W hen Digitalis is preseribed, Powdered Digitalis is to 
be dispensed,] 

IDENTIFICATION 

* A, Botanic Characteristics: The powder is dark green 
in color. Present chiefly are numerous irregular fragments 
of epidermis and chlorenohyma; nonglandular hairs that 
are freguently curved or crooked, up to 500 jam in 
length, uniseriate, three- to five- (two* to eigrit-) celled, 
some of the cells coilapsed so that the planes of adjotn- 
ing cells may be at rignt angles, the terminal celi pointed 
or rounded; few, smali glandular hairs, usually of two 
types: one is short (20-40 jim long) with a one-celled 
stalk and typicaJly two-celled head; a second, less numer- 

' One USP Digitalis Unit represents the potency of 1 00 mg of USP Digitalis RS. 


ous, is long (up to 350 urn) with a uniseriate, mulltcellu- 
far stalk and unfcellular head with a one- or two-celled 
stalk, and a one- or two-celled head; fragments of veins 
and petiołes with annular, reticulate, spiral and simpfe 
pitted vessels and tracheids* Calcium oxalate is absent. 

B. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution A: Transfer 100 mg of USP Digitalis 
RS to a 15-mL centrifuge tubę containing 2.0 mL of di- 
luted alcohol and 1,0 mL of lead acetate, shake, and 
boil for 2 mm. Centrifuge, decant the supernatant into 
a second 15-mL centrifuge tubę, and add 2.0 mL of 
chloroform. Centrifuge, men remove the lower layer, 
and fil ter it through a chloroform-washed smali column 
of anhydrous sodium sulfate (100-300 mg) into a 5-mL 
centrifuge tubę* Evaporate the chloroform solution 
under a stream of mtrogen to diyness, and dissolve the 
residue in 100 pL of a mixture of methangl and chloro¬ 
form (1:1). 

Standard solution B: Dissolve USP Dtgitoxin RS fn a 
mixture of methano! and chloroform (1:1) such that the 
finał concentration is approximate!y 0.2 mg/mL. 

Sample solution: Prepare the Sample solution in the 
same manner as Standard solution A. 


Chromatographic system 

(See Chromotograpny (621), 


Thin-Layer Chromało - 


lode: TLC 

Adsorbent: 0.25-mm layer of chromatographic sifica 
gel mixture 

Application vofume: 10 pL 

Developing solvent system: Ethyl acetate, methanol, 
and water (30:4:3) 

Derivatization reagent: Mix 10 mL of chloraminę T 
solution (3 in 100) with 40 mL of a solution (1 In 4) of 
trichloroacetic add tn alcohol. 

[NOTĘ—Storę the mixture in a cool place, and use it 
within one week,] 

Analysis 

Samples: Standard solution A, Standard solution fi, and 
Sample solution 

Apply Standard solution A, Standard solution fi, and Sam- 
ple solution , each as a narrow band about 15 mm 
long, Allow the bands to dry, Develop the chromato- 
gram in a saturated chamber until the solvent front 
nas moved about 15 cm from the origin. Remove the 
piąte from the chamber and dry. Treat with Derivatiza~ 
tion reagent. Heat the piąte at f10° for 15-20 min, 
and exarmne under long-wavelength UV light Locate 
the two prominent bands from Standard solution A 
corresponding in Rf vatue to the two bands from Stan¬ 
dard solution fi, The chromatogram from the solution 
under test shows bands corresponding to these, and 
also shows bands corresponding to the three other 
most prominent bands from Standard solution A but of 
lower value, 

Acceptance criteria: Relative Rf values for the five 
bands are: 1.0 (diqitoxin); O.S-0,9; 0,6-0.7; 0.4-0.5; 
and 0.3-0.4* 

ASSAY 

• PROCEDURĘ 

Standard solution: Weigh the rnntents of one Con¬ 
tainer of USP Digitalis RS to the nearest mg, either in 
Lhe origina! Container or in a weighing bottle, and 
transfer to a dry, hard-glass, glass-słoppered Container 
or centrifuge tubę of at least 50-mL capacfty* Complete 
the weighing within 5 min of opening the ampuL Add 
a menstmum consisting of four volumes of alcohol and 
one volume of water so that the total volume of men- 
struum added corresponds to 10 mL for each g of pow¬ 
der. Insert the stopper, the upper third of which is 
greased lightly with petrolatum. Shake the mixture for 
24 ±2 h at 25 ±5° by mechanical means, which contin* 
uously brings the solid materiał into fresh contact with 
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the liq u id phase. immediateiy thereafter, transfer to a 
centnfuge tubę if necessary, centrifuge, and decant the 
supernatant tincture roto a dry, hard-glass bottle having 
a tight dosure, Preserve under refrigeration, and use 
within 30 days. 

Sam ple sol udo n: Transfer 5 g of Powdered Digitalis to 
a hard-glass, glass-stoppered Container or centnfuge 
tubę of at least 50-mL eapadty. Prepare as directed 
under Standard soludon , beginning with "Add a men- 
struum." Preserve under refrigeration, and use within 
30 days. 

Pigeons: Use aduit plgeons free from gross evidence of 
disease or emaciation, and of such weight that the 
heaviest weighs less than twice the weight of the light- 
est. Divide the pigeons into groups as neariy alike as 
practfcable with respect to breed and weight so that 
the average weight of the group assigned by random 
choree to the Standard soludon shalJ not differ by morę 
than 30% from the average weight of the group as^ 
signed to the preparation to be assayed, WithhoJd food 
but not water for 1 6-28 h before use. Preparatory to 
injection, fightly anesthetize the pigeon with ether, and 
immobilize it; expose an alar vein, and cannulate with a 
suitabie cannula. Maintarn the anesthesia during cannu- 
tation and throughout the subsequent injection period 
at such a levd that pain is absent, the pupiflary and 
corneal reflexes are present, and the voluntary mustula- 
turę is not relaxed beyond permitting the pigeon to 
make some voluntary movement occasionally. 
Preparation of sample dilutions: On the day of the 
Assay, dilute portions of the Standard soludon and the 
Sample soludon with isotonic sodium chioride sofution 
in such a way that the estimated fata! dose of each 
dilution will oe 15 ml/kg of body weight 
Injection of sample dilutions: Arrange to inject the ap- 
propriate sample dilution by suitabie means such as a 
smalhbore bu ret caiibrated to 0.05 mL Start the injec¬ 
tion after ensuring the absence of air bubbles from the 
injection apparatus, by infusing, within a few s, a vo3- 
ume of the test diiution equivalent to 1 mL/kg of body 
weight, Repeat this dose at 5-min intervals thereafter 
until the pigeon dies of cardiac arrest. Use a totaf of 
NLT six pigeons for the Standard soludon and NLT six 
pigeons for the preparation to be assayed. If the aver- 
age number of doses for any given dilution requfred to 
produce death is less than 13 or greater than 19, or Ef 
the larger exceeds the smalier in the same assay by 
morę than 4 doses, regard these data as pretiminary. 

Use them as a guide, and repeat with a fresh, higher or 
lower dilution. Complete the assay within 30 days for 
preservatbn of the Standard soludon and Sample 
soludon. 

Calculation of potency: Tabulate and average the 
number of doses of the Standard soludon, designating 
the average, Zj, and Jikewise obtain the corresponding 
average, zo f for the Sample soludon . Compute the po¬ 
tency in USP Digitalis Units/mL (i.e., per 100 mg) of the 
Sample soludon as: 

Potency - [źj x (v$/v u )yz u 

Zi - averaqe number of doses of the Standard 
soludon 

Ks = number of USP Digitalis Units/mL of Standard 
salution dilution 

Vu - volume of Sample soludon per mL of diiution 
(mL) 

z u - average number of doses of the Sample 
soludon 

Compute the confidence tn ten/a f, i (see Design and 
Analysis of Blological Assays (111), The Confidence 
lnterval and Limits of Potency). If L exceeds 0.30, repeat 
the Assay or inject morę pigeons with one or both 
preparations untii the confidence interval is 0.30 ór 
less. 


Acceptance critena: The potency of Powdered Digita¬ 
lis, calculated from that of the Sample soludon , is satis- 
factory if the result is MLT 0.85 USP Digitalis Units/ 

100 mg and NMi 1.20 USP Digitalis Units/IOOmg. 

IMPURITIES 

Articles of Botanical Origin (561), Methods of Analysis, 
Aad-lnsoluhle Ash: NMT5.0% 

SPEOFIC TESTS 

» EVflCROBIAL ENUMERATiON TeSTS (61) and TeSTS FOR SPECI- 
FIED Microorganisms (62): It meets the requirements of 
the tests for absence of Salmonella species. 

* Water Determination (921), Method III (Gravimetric), Pro¬ 

cedurę for Articles of Botanical Origin: NMT 5.0% 

ADDITflONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight, light-resistant 

containers. A package of a suitabie desiccant may be en- 
closed tn the Container. 

* usp reference standard* (Ti) 

USP Digitalis RS 
USP Digitoxin RS 


ID§«pfrall5s Capsules 

» Digitalis Capsules contain an amount of Pow¬ 
dered Digitalis equivalent to not less than 
85.0 percent and not morę than 120.0 percent of 
the labeied potency. 

Packaging and storage—Preserve In tight containers. 

USP Reference standards (11)— 

USP Digitalis RS 

MicrobiaB enumeration tests (61) and Tests for speci- 
faed microorganisms (62)—it meets the requirements of 
the test for absence of Salmonella species. 

Uniform ety of dosage units (905): meet the reguire- 
ments. 

Assay— 

Standard preparation —Prepare as directed in the Assay 
under Digitalis. 

Assay preparation—Ernpty the contents of not less than 
20 Capsules into a hard-glass, glass-stoppered Container of 
not fess than 50-mL capacity. Add a menstruum consisting 
of 4 volumes of alcohot and 1 volume of water so that the 
totaf volume of menstruum corresponds to 1 mL for each 
expected USP Digitalis Unit Insert the stopper, the upper 
thlrd of which is greased EightJy with petrolatum. Shake the 
mixture at 25 ± 5° for 24 ±2 hours by mechanical means, 
which continuously brings the solid materiał into fresh con- 
tact with the ltquid phase. Immediateiy thereafter transfer to 
a centnfuge Lube, centnfuge, and decant the supernatant 
tincture into a dry, hard-glass bottle having a tight dosure. 
Preserve under refrigeration, and use within 30 days. 

Pigeons, Preparation of test diludons, Injection of test diltn 
dons, and Calcu la don of potency —Proceed as directed in the 
Assay under Digitalis . 


PagjStaBis Tablets 

» Digitalis Tablets contain an amount of Pow- 
derea Digitalis equiva!ent to not less than 
85.0 percent and not morę than 120.0 percent of 
the labeied potency. 
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Packaging and storage—Preserve In tight containers. 

USP Reference standards (11)— 

USP Digitalis RS 

Microbiai enumeratlon tests (61) and Tests for sped- 
fied microorganisim (62>—It meets the requirement 5 of 
the test for absence of Salmonello species. 

Dlsintegration (701): 30 minutes. 

Uniformify of dosage units {905): meet the require- 
ments. 

Assay— 

Standard preparation^ Prepare as directed in the Assay 
under Digitalis . 

Assay preparation— Weigh and finefy powder not fewer 
than 25 Tablets. Weigh accurately a portion of the powder, 
equivalent to not less than 20 Tablets. Transfer to a dry, 
hard-glass, gfass-stoppered Container of not less than 50-mL 
ca pa city. Proceed as directed for the Assay preparation in the 
Assay under Digitalis Capsules, beginning wRh "Add a men- 
struum," 

Pigeons, Preparation of test dilutions , Injectian of test diiu- 
dom, and Calculation of po tenty—Proceed as directed in the 
Assay under Digitalis. 



HO HO HO" 


OiHwOn 764.94 

Card-2G(22)-enoIide, 3-[(0-2,6~dideoxy^D-r/bo- 
h exo pyra n osy L( 1 ->4)-Q-2, 6-d ideoxy"/Fo-r/bo- 
h exo pyra n osy I -(1 —> 4 )-2, ó- d i d eo xy-/F o- riho - 
hexopyranosyl)oxy]-14-hydroxy, (3/J, 5/J)-. 

Digitoxin [71 -63-6], 

» Digitoxin is a cardiotonic glycoside obtained 
from Digitalis purpurea L, Digitalis lanata Ehrh, 
(Fam. Scrophulariaceae), and other suitable spe¬ 
cies of Digitalis . Digitoxin contains not less than 
92.0 percent and not morę than 103.0 percent of 
C 41 H 64 O 13 , calculated on the dried basis, 

Caution—Handle Digitoxin with exceptional care 
sińce it is highly patent . 

Packaging and storage—Preserve in tight containers, 

USP Reference standards (11)— 

USP Digitoxin RS 
Id eitt if icati o n— 

A: Infrared Absorption (197K). 

B: Prepare a test soiution in methanol containing 1 mg 
per mL. Apply 1 pL of the test soiution and 1 uL of a Stan¬ 
dard soiution of USP Digitoxin RS in methanol containing 
1 mg per mL to a suitable thin-layer chromatographic piąte 
(see Chromatography (621)) coated with a 0.25-mm layer of 
chromatographic silica gel mixture. Allow the applications to 
dry, and devebp the chromatogram in a solvent system 
consisting of a mixture of methylene chloride and methanol 
(93:7) until the so!vent front has moved about three-fourths 
of the length of the piąte. Remove the piąte from the devel~ 
oping chamber, mark the solvent front, and dry the piąte at 
100° to remove the solvent. Spray the piąte with a 6 in 10 


soiution of sulfuric acid in methanol, heat at 105° for 
lOminutes, and examine the chromatografu under long- 
wavefength UV Jight: the R F vaJue of the principal spot ob¬ 
tained from the test soiution corresponds to that obtained 
from the Standard soiution. 

C: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that of the 
major peak in the chromatogram of the Standard prepara¬ 
tion , as obtained in the Assoy. 

Loss on drying (731)—Dry it in vaajum at 105° for 
1 hour: it loses not morę than 1,5% of its weight. 

Resldue on Ignltlon (281): negligible, from 100 mg. 

Assay— 

Mobile phase —Prepare a filtered and degassed móc turę of 
water and acetonitrife (55:45). Make adjustments if neces- 
sary {see System Suitabiiity under Chromatography (621)). 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Digitoxin RS in Mobile phase , and dilute 
quantitatively, and stepwise if necessary, with Mobile phase 
to obtain a soiution having a known concentration or about 
40 \ig per mL, 

Assay preparation —Transfer about 50 mg of Digitoxin, ac¬ 
curately weighed, to a 200-mL volumetric fiask. Dissolve in 
and dilute with Mobile phase to volume, and mix. Pipet 
4 ml of this soiution into a 25-mL voiumetric fiask, dilute 
wrth Mobile phase to voiume, and mix. 

System suitabiiity preparat /on—Prepare a soiution in Mo- 
biie phase containing about 40 pg each of digitoxin and 
digoxin per mL, 

Chromatographic system (see Chromatography (621)} —The 
liquid chromatograph is eauipped with a 2 I 8 -nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 1 mL per minutę, Chromatograph the 
Standard preparation and the System suitabiiity preparation, 
and record the peak responses as directed for Procedurę: the 
relative retention times are about 0.35 for digoxin and 1.0 
for digitoxin; the resolution, R, between the digoxin and 
digitoxin peaks is not less than 2 , 0 ; the tailing factor for the 
analyte peak is not morę than 2 . 0 ; and the relative standard 
deviation for replicate injectfons of the Standard preparation 
is not morę than 2 . 0 %. 

Procedurę —Separately inject equa! volumes (about 50 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, 5n mg, of C^ELOn in the portion of Digitoxin taken by 
the formula: 

l,25C(r 0 /r,) 

in which C is the concentration, in pg per mL, of USP Digi- 
toxin RS in the Standard preparation , and r a and r$ are the 
peak responses obtained from the Assoy preparation and the 
Standard preparation , respectively. 


pBCjitoxin Infection 

» Digitoxin Injection is a sterile soiution of Digi- 
toxin in 5 to 50 percent (v/v) of alcohol, and 
may contain Clycerin or other suitable solubi- 
lizing agents. It contains not less than 90.0 per¬ 
cent and not morę than 110.0 percent of the la- 
beled amount of C^H^Ou. 

Packaging and storage—Preserve in śingle-dose or multi- 
ple-dose containers, preferably of Type I glass, protected 
from light. 
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USP Referenci standards (11)— 

USP Drgitoxin RS 
USP Enaotoxin RS 

Identification—* 

A: To a portion of Injection, egu i va lent to about 1 mg of 
dtgitoxin, add 10 ml of water, and extract with 10 mL of 
chloroform. Evaporate the chloroform extract on a steam 
bath with the aid of a current of air to dryness. Dissolve the 
residue m 2 mL of a solution p repa red by m3xlng 0,3 mL of 
fenie chloride TS and 50 mL of g(atia) acetic add, and un- 
derlay with 2 mL of su [furie acid: at the zonę of contact of 
the two liguids a brown color, which gradually changes to 
light green, then to blue, is produced, and finally the entire 
acetic acid layer acquires a blue colon 

B: To a portion of Injection, equivalent to about 0*2 mg 
of digttoxin, add 10 mL of water, and extract with 10 mL of 
chloroform, Evaporate the chloroform extract on a steam 
bath with the aid of a current of alr to dryness. Add 2 mL of 
a freshly prepared 1 in 100 solution of m-dinitrobenzene in 
alcohol, and aliow to stand for lOminutes with freguent 
shaking. Add 2 mL of a 1 in 200 solution of tetramethylam- 
monium hydroxide in alcohol, and mtx: a red-violet cofor 
devefops sfowly and then fades* 

C: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that of the 
major peak in the chromatografu of the Standard prepara- 
tion as obtained in the Assay , 

BacteriaJ Endotojdns Test (35)—It contains not morę 
than 11 TO USP Endotoxin Units per mg of dlgitoxin. 
ABcohol Determination (611): between 90.0% and 
110 . 0 % of the labeled percentage of C 2 H 5 OK 
Other requirements —it meets the requirements under In- 
jections and Implanted Drag Products (1). 

Assay— 

Mobile phase, Standard preparation, System su i ta bili ty p rep¬ 
om tian, and Chromatographic system —Prepare as directed in 
the Assoy under Digitoxim 

Assay preparation —Transfer an accurately measured voJ- 
ume of Injection, equivalent to about 1 mg of digitoxin, to 
a 25-mL vo!umetric fiask. Dilute with Mobile phase to voi- 
ume, and mix. 

Procedurę —Proeeed as directed for Procedurę m the Assay 
under Digitoxin. Calculate the quantity, in pg, of 
in each mL of the Injection taken by the formula: 

25(C/ V)(ro/n) 

in which C is the concentration, in ug per mL, of USP Drgb 
toxin RS in the Standard preparation, V is the volume, in mL, 
of Injection taken, and r u and r$ are the peak responses ob¬ 
tained from the Assay preparation and the Standard preparo - 
tion , respectivefy. 


Dii git o Km TaMets 

» Digitoxin Tablets contain not less than 

90.0 percent and not morę than 110.0 percent of 

the labeled amount of Gn^Ou. 

notę— Avoid the use of strongly adsorbing sub- 
stances, such as bentonite, in the manufacture of 
Digitoxin Tablets. 

Padcaęging and sto ragę —Presewe in welbclosed contain- 
ers. 

USP Referenci sta fi dard 5 (11 )— 

USP Digitoxin RS 


Edentificataomi— 

A: Transfer a quantity of finely powdered Tablets, equiva- 
lent to not less than 1 mg of digitoxin, to a suitable fiask, 
add 20 mL of chloroform, and sonicate. Filter, and evapo- 
ratę the filtrate on a steam bath with the aid of a current of 
air to dryness* Dissolve the residue in 2 mL of a solution 
prepared by mixing 0.3 mL of ferric chloride TS and 50 mL 
of glaciai acetic acid, and underlay with 2 mL of suffuric 
acid: at the zonę of contact of the two liquids a brown 
color, which gradually changes to light green, then to blue, 
is produced, and finally the entire acetic add layer acguires 
a blue color. 

B: The retention time of the major peak in the chromato¬ 
gram of the Assay preparation corresponds to that of the 
major peak in the chromatogram of the Standard prepara¬ 
tion as obtained in the Assay. 

BissoButicm (71 1) —-[notę —Throughout this procedurę, use 
scrupulously elean glassware, which previously has been 
nnsed successively with hydrochloric acid, water, and aico- 
hol, and carefully drted* Take precautions to prevent con- 
tamination from fluorescent particles and from metal and 
rubber surfaces*] 

Medium: dilute hydrochloric acid (3 in 500); 500 mL. 
[notę—U se the same batch of Medium throughout the test.] 

Apparatus 1: 120 ± 5 rpm. 

Times : 30 minutes; 60 minutes. 

Standard stock solution —-Weigh accurately about 30 mg 
of USP Digitoxin RS, dissolve in a minimum amount of alco¬ 
hol in a 500-mL volumetric fiask, add dilute alcohol (4 in 5) 
to vo!ume, and mix. 

Standard Solutions —Just prior to use, di fu te 5.0 mL of the 
Standard stock solution with Medium to 500.0 mL, and mix* 
Transfer aliquots (2.0 to 10.0 ml) of this solution to individ- 
ual separators to prepare standards equivalent to 20, 40, 60, 
80, and 100 % of the labeled amount of digitoxin in 
500 mL. Add Medium to make 1 0 mL, and proeeed as di¬ 
rected for Procedurę, beginning with "Extract with three 
15-mL portions of chloroform/" 

Procedurę —Proeeed as directed for Procedurę under Disso- 
lution (711), After 30 minutes, accurately timed, withdraw a 
suitable afiquot of the solution under test from a point mid- 
way between the stirring shaft and the wali of the vessel, 
and approximatefy midway in depth* Filter the solution 
promptly after withdrawal, using a suitable membranę filter 
of not greater than 0 , 8 -pm porosiły, discarding the first 
10 mL of the fittrate. Without replacing the Medium with- 
drawn, continue to rota te the basket, and after an addl- 
tlona! 30 minutes, accurately timed, similarly withdraw and 
filter another aliquot. Treat each of Lhese Solutions as fol- 
fows: Assuming dissofutlon of 100% of the labeled amount 
of dtgitoxin, transfer aliquots, equivalent to ó pg of digi- 
toxin, to suitable separators* Extract with three 15-mL por- 
tions of chloroform, and combine the chloroform extracts in 
glass-stoppered flasks. Evaporate the combined extracts on a 
steam bath, with the aid of a current of air, to dryness, In a 
similar manner, prepare a blank using a suitable vo!ume of 
Medium. 

Measurement of ffuorescence —Begin with the Standard So¬ 
lutions , and keep all flasks in the same sequence throughout, 
so that the elapsed time from ad di tion of reagents to read- 
Ing of fluorescence is the same for each set. Treat 1 fiask at 
a time as foflows: Add 10 mL of a solution freshly prepared 
by dissolving 35 mej of ascorbic acid tn 25 mL of metnanol 
and cautiously adding the solution to 100 ml of hydrochlo- 
rtc acid. Mix, and add 1 mL of a solution freshly prepared 
by dllutlng 1 mL of 30 percent hydrogen peroxide with 
water to 500 mL and diluting 1 volume of the resulting so¬ 
lution with 20 vo!umes of water. Mjx, and insert the stopper 
in the ffask. After 45 minutes, measure the fluorescence at 
about 575 nm, the excitation wavelength being about 395 
nm. Correct each reading for the blank, and plot a standard 
curve of fluorescence versus percentage dissolution. By cal- 
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culation from the standard eurve, determine the percentage 
dissolution of digitoxin in each Tablet within 30 minutes and 
the totai percentage dissolution of digitoxin within 60 min¬ 
utes, taking into aecount the volume of the solution under 
test removed after the first 30 minutes of the test. 

Tolerances —Not less than 60% of the labeied amount of 
is dissoNed within 30 minutes for eath Tablet 
tested, and not less than 85% of the labeied amount is 
dissolved within 60 minutes for the averaqe of the Tablets 
tested. 

Uniformity of dosage woits (905): meet the reguire- 
ments. 

Procedure for content uniformity —Place 1 Tablet in a suita- 
bie glass-stoppered conicaf fiask, Add an accurately meas- 
uredvolume of Mobile phase (prepared as directed in the 
Assay under Digitoxin ) suffident to obtain a solution eon tarn¬ 
ina about 10 pg of diqitoxin per ml, and shake by mechani- 
cal means until the Tablet has compietely disintegrated (not 
less than 30 minutes). Centrifuge, and use the elear super- 
natant as the test solution, Dlssolve an accurately weighed 
guantity of USP Digitoxin RS in Mobile phase, and dilute 
quantitatrve!y, and stepwise if necessary, with Mobile phase 
to obtain a Standard solution having a known concentration 
of about 10 pg per mL. Proceed as directed in the Assay. 
Calculate the quantity, in mg, of OiHmOu in the Tablet by 
the formula: 

aC/0)(Wr 5 ) 

in which L is the labeied guantity, in mg, of drqitoxin in the 
Tablet, C is the concentration, in jig per mL, of USP Digi- 
toxin RS in the Standard solution, 0 is the concentration, in 
tig per ml, of dicjitoxin in the test solution based on the 
labeied guantity in the Tablet and the extent of dilution, 
and ru and r* are the digitoxin peak responses obtained 
from the test solution and the Standard solution, respec- 
tively. 

Assay— 

Mobile phase, Standard preparation, System suita bili ty prep 
aration, and Chromatographic system —Prepare as directed 
in the Assay under Digitoxin. 

Assay preparation —Weigh and fmefy powder not fewer 
than 20 Tablets. Transfer an accurately weighed ąuantity of 
powder, equiva!ent to about 1 mg of digitaxin, to a 25-mL 
volumetric fiask. Add 15 mL of Mobile phase, and sonicate. 
Dilute with Mobile phase to volume, and mix. Fllter a por- 
tion of this solution, discarding the first few mL of the fil¬ 
tra te. The filtra te rs the Assay preparation , 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Digitoxin. Calculate the ąuantity, in pg, of C^HmOij 
in the portion of Tablets taken by the formula: 

25C(r u /rs) 

in which C is the concentration, in pg per ml, of USP Dfgi- 
toxin RS in the Standard preparation , and ru and r$ are the 
peak responses obtained from the Assay preparation and the 
Standom preparation, respectively. 



HO «d Hd 


QiH^Oih 780.94 

Card-20(22)-enolide, 3-[(0-2,6-dideoxy-/J-D-r/bo-hexopyra- 
nosyl-(l -^4}-0-2,6-dideoxy-p-D-rf6o-nexopyranosyl-(1 -* 4 )- 
2,6-dideoxy-/TD-n^o-hexopyranosyl)oxy]-l 2,14-d*hy- 
droxy-, (3ft5/J,1 2/3)-; 

Digoxln; 

3/3-[(0-2,6-Drdeoxy-/TD-r/bo-hexopyranosy[-(1->4)-0-2,6- 
dideoxy-/TD"niJO“hexopyranosyl-f1 ->4)-2,6-dideoxy-/J-D- 
n'ł)0‘hexopyranosyf)oxy]-12/3,14-dihydroxy-50-cara-2O(22)- 
enolide [20830-75-5]. 

DEFINITION 

Digoxin is a cardiotonic glycoside obtained from the leaves 
of Digitalis la nota Ehrh. (Fam. Plantaginaceae, formerly 
Scrophularlaceae), It contains NLT 95.0% and NMT 
101.0% of digoxin (GuHmOu), tafculated on the dried 
basis. [CAŁITION —Handle Digoxin with exceptional ca re, 
because it is extremely poisonous.] 

IDENTIFICATION 

* A. INFRARED ASSORPTION (197K) 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay , 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile and water (13:37) 

System suitability solution: 40 ug/mL each of USP 
Digoxin RS and digoxigenin in diluted alcohol 
Standard solution: 0,25 mg/mL of USP Digoxrn RS in 
diluted alcohol. [Notę —Use a sonie bath to aid 
dissolution.] 

Sample solution: 0.25 mg/mL of Digoxin in diluted al¬ 
cohol. [Notę —Dissolve usmg sonication, before make- 
up to finał voiume.] 

Chromatographic system 
(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 218 nm 
tofumn: 4.6-mm x 25-cm; 5-pm packing LI 
Column temperaturę: 25 a 
Fiow ratę: 2 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: System suitability solution 
Suitability reguirements 
Resolution: NLT 4.0 between digoxin and 
diqoxigenin 

Column efficiency: NLT 1200 theoretical plates for 
the digoxin ptak 

Tailing factor: NMT 2.0 for the digoxin peak 
Relative standard devlation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of digoxin (CiH^Oh) in the 
portion of Digoxin taken: 

Result = (rutri) x (Cj/Cy) x 100 

r u - peak response of digoxin from the Sample 
solution 
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r$ - peak response of digoxIn from the Standard 
solution 

Cs “ concentration of USP Digoxin RS in the 
Standard solution (mg/mL) 

C u = concentration of Digoxin in the Sample 
solution (mg/mL) 

Acceptance criteria: 95.0%-l 01.0% on the dried basis 

IMPURITIES 

o Resiuue on Ignition (281): NMT 0.5%, a 1 00-my sped- 
men belng used 


Change to read: 

° Related Glycosides 

Solution A: Acetonltrile and water (10:90) 
Solution B: Water and acetonitrile (10:90) 
Mobile phase: See Tobie I. 


o Residual Solvents (467): 2000 pg/g for methylene chło¬ 
ńcie and for chloroform 

SPECIFIC TE 5 TS 
e Loss on Drying (731) 

Analysis: Dry under vacuum at 105- for 1 h, 
Acceptance criteria: NMT 1.0% 

ADDGTIONAL REQU1REMENTS 

* Packaging AND Storace: Preserve in tight eontainers. 

* USP Reference Standards (11) 

USP Digoxin RS 
USP Digitoxin RS 


Plqoxin Injection 


Table 1 


Time 

Solution A 

Solution B 

(min) 


(%) 

0 

78 

22 

5 

78 

22 

15 

30 

70 

16 

78 

22 

30 

78 

22 


Standard stock solution: 0,5 mg/mL of USP Digoxin RS 
and USP DIqitoxin RS in methanol 
Standard sofution: Dilute 1,0 ml of Standard stock so- 
tution with methanol to 100 mL. 

System suitability solution: Dissolve 50 mg of ianato- 
side C in methanol, and dilute with methanol to 
100 mL. To 1.0 mL of thls solution add 1,0 ml of Stan¬ 
dard stock solution, and dilute with methanol to 20 mL. 
Sample solution: Accurateiy weigh 25 mg of Digoxin, 
transfer into a 50-mL volumetric fiask, and dilute with 
methanol to volume. 

Chromatographk system 
(See Chromatograpny (621}, System Suitability ,) 

Modę: LC 

Detector: UV 220 nm 

Column: 19-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 25° 

Flow ratę: 1.5 mL/min 
injection vol u me: TO pL 
System suitability 

*Sampies: System suitability solution and Standard Solu¬ 
tions i E.RR UApr-aOTfiJ 

Suitability reguirements 
a Reso!ution: NLT 1.5 between the digoxin and 
ianatoside C peaks, System suitability solution 
Relative standard dedatron; NMT 2.0%, determined 
from the digoxin peak in replicated Injections, Stan¬ 
dard solution* (ERFu-Apr^om 
Anaiysts 

Samples; Standard solution and Sample solution 
Calcu la te the percentages of the peak areas of the to ta! 
Impurities, qitoxin, and digitoxln, against the digoxin 
peak from the Standard solution. 

Acceptance criteria: See Table 2. 


Table 2 


Name 

Rełatiue 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%> 

Diqoxin (standard) 

1.00 

_ 

Gitoxin 

2.16 

0.5 

Diqitoxin 

2.62 

0.5 . 

Total Emuuritfes 


3.5 


>> Digoxin Injection is a sterile solution of Digoxin 
in Water for Injection and Alcohol or other suita- 
bie soivents, It contains not less than 90.0 per- 
cent and not morę than 105.0 percent of the la- 
beled amount of CnHó-iOu. 

Padtaging and storage—Preserve in slngle-dose contain- 
ers, preferably of Type [ glass, Avoid exposure to excess] r ve 
heat 

USP Reference standards (11)— 

USP DIgoxin RS 
USP Endotoxin RS 

Identificatian— 

A: Injection meets the requirements for Identification test 
A under Digoxin Orał Sofution , 

B: Chloraminę T-trichloroacetic acid reagent , Spotting sol- 
vent, and Standard solution— Proceed as directed for Identifi¬ 
cation test B under Digoxin O rat Solution , 

Test solution —Pipet a volume of Injection, equivaient to 
0.5 mg of digoxin, into a separator, and add 5 mL of water. 
Extract with three 10-mL portions of chloroform, combining 
the extracts in a conical fiask. Evaporate the combined chlo¬ 
roform extracts on a steam bath with the aid of a current of 
air to dryness. (Jf traces of water or propylene glycol remain, 
dry the fiask in vaeuum at 100° for 30 minutes.) Dissolve 
the residue in 2 mL of Spotting solvenL 

Procedurę—Proceed as directed for Procedurę in the test 
for Related glycosides under Digoxin , except to omit the use 
of the C itoxin standard solution , Examine the piąte under 
lonq-wavelength UV light: the R F value of the prindpal spot 
in tne chromatogram of the Test solution corresponds to 
that of the Standard solution. 

BacferiaB Endotoxios Test (85)—It contains not morę 
than 200,0 USP Endotoxin Units per mg of digoxin. 

AlcoSioO Deternii Biatlon (611): between 9.0% and 
11.0% of C*H s OH. 

Other regułremeints—ft meets the requlrements under- 
injections and Implanted Drug Products (1 >. 

Assay— 

Mobile phase —‘Proceed as directed In the Assay under 
Digoxin. 

Standard preparation—DlssoWe an accurateiy weighed 
quantity of USP Digoxin RS in diluted alcohol, and dilute 
quantitatively with difuted alcohol to obtain a solution baw 
Ing a known concentration of about 250 pg per mL, Use a 
sonie bath to aid dissolution, If necessary, dilute quantita- 
tlvely to match, approximateiy, the concentration of the In- 
jeefcion, 

Chromatographic system and System suitability p rep a ra¬ 
don—Proceed as directed In the Assoy unde, Digoxin. 
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Procedurę— Separatdy inject equai volumes (about 10 jiL) 
of the Standard preparat ton and Inject son into the chromato- 
graph, record the chromatograms, and measure the re- 
sponses for the major peaks. Calculate the quantrty, in pg, 
of QiH w Oh in each ml of the Injection taken by the 
formula: 

C(ru/rs) 

in which C is the concentration, in py per mL, or USP 
Digoxin RS in the Standard preparation; and r u and r 5 are 
the responses for the digoxin peaks obtained from the Injec- 
tion and the Standard preparation, respectively. 


Piqoxin Orał Solution 

» Digoxin Orał Solution contains, in each 
100 mL, not less than 4.50 mg and not morę 
than 5.25 mg of digoxin (GiR m Oh). 

Packaging and sto ragę—Preserve in tight containers, and 
avoid exposure to excessive heat. 

USP Reference standard; (11)— 

USP Digojun RS 

Identification— 

A: The retention time of the major peak in the chromato- 
gram of Orał Solution corresponds to that in the chroma to- 
gram of the Standard preparaiion , as obtained in the Assay, 

B: Chloraminę T-triehloroocetic acid reagent—W\ ix 10 ml 
of a freshly prepared solution of chloraminę T (3 in 100) 
and 40 mL of a 1 in 4 solution of trichloroacetic acid in 
dehyd ra ted a I co ho I * 

Spotting soivent— Prepare a mixture of chloroform and 
methanol ( 2 : 1 ). 

Standard solution—D\s$o\ve an accurately weighed quan- 
tity of USP Digoxln RS in Spotting solvent to obtain a soiu- 
tion containing 0,25 mg per mL. 

Test solution —Pipet a volume of Ora! Soiution, egu iva lent 
to 0.5 mg of diqoxin, into a separator Add suffident water 
to obtain a finał volume of approximately 50 mL. Extract the 
agueous layer with three 30-mL portions of chloroform, 
eombfning the extracts in a conicai fiask. Evaporate the 
combinedcbloraform extracts on a steam bath with the aid 
of a current of air to dr/ness. Add 2 mL of Spotting solvent 
to the residue, and shate for 2 minutes. 

Procedurę —Proceed as directed for Procedurę in the test 
for Related giycosides under Digoxin, except to omlt the use 
of the Gitoxin standard solution. Examine the piąte under 
lonq-wavelength UV light: the Rf vaJue of the principat spot 
in the chromatogram of the Test solution corresponds to 
that in the chromatogram of the Standard solution. 

Alcohol Determination (611); between 90.0% and 
115.0% of the labeled amount of C 2 H s OH. 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
water, acetonitrile, and isopropyl alcohol (70:27,5:2.5). 

Make adjustments if necessary (see System Suitabifity under 
Chromatography (621)). 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Digoxin RS in diluted alcohol, and dilute 
quantitatively and stepwise with diluted alcohol to obtain a 
solution havmg a jcnown concentration of about 20 pg per 
mL. 

Assoy preparation— Transfer an accurately measured vol- 
ume of 10.0 mL of Orał Solution, equivalent to about 
500 ug of digoxin, to a 25-mL volumetric fiask, dilute with 
diluted alcohol to volume, and mix. 


System suitabiiity preparation—Prepare as directed in the 
Assoy under Digoxin , 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eauipped with a 218-nm detector 
and a 4.6-mm x 15-cm column that contains packing LT. 
The ffow ratę is about 0,5 mL per minutę, Chromatograph 
the System suitability preparation, and record the peak re¬ 
sponses as directed for nocedure: the resolution, R t between 
digoxm and d!goxigenin bisdigitoxoside is not less than 2 . 0 ; 
the tailing factor for the analyte peak is not morę than 2 . 0 ; 
and the relative standard deviation for replicate injections is 
not morę than 2 . 0 %. 

Procedurę —Separatdy inject equal volumes (aboui 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the quan- 
tity, in pg, of digoxin In each mL of the Orał 

Solution taken by the formula: 

2,50(0// Cs) 

in whkh C is the concentration, in pg per mL, of USP 
Digoxin RS in the Standard preparation; and r u and h are 
the digoxin peak responses obtained from the Assay prepa¬ 
ration and the Standard preparation , respectively. 


Piqoxin Tablets 

» Digoxin Tablets contain not less than 90.0 per- 
cent and not morę than 105.0 percent of the la- 
beled amount of G 1 H 64 CG. 

Packaging and storage—Preserve in tight containers. 

USP Reference standard; (11)— 

USP Digoxin RS 
Identification— 

A: Chloraminę T-trichloroacetic acid reagent—Prepare as 
directed for Identification test B under Digoxin Orał Solution. 

Spotting sofvent —Use dehydrated alcohol. 

Test solution —Transfer an accurately weighed portion of 
finely powdered Tablets, equivalenf to 0.5 mg of digoxin, to 
a 10-inL centnfuge Lube. Add 2 mL of Spotting sofvent, soni- 
cate for 10 to 15 minutes, and centrifuge. Decant and use 
the supernatant. 

Standard solution —Oissolve an accurately weighed quan- 
tity of USP Digoxin RS in Spotting solvenl to obtain a solu¬ 
tion having a Known concentration of about 0,25 mg per 
mL. 

Procedurę— Proceed as directed for Procedurę in the test 
for Related giycosides under Digoxin t except to omit the use 
of the Citoxin standard solution. Examine the piąte under 
long-wavelength UV light: the Rf value of the principa! spot 
obtained from the Test soiution corresponds to that obtained 
from the Standard solution. 

B: The retention time of the major peak in the chromato¬ 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , a$ obtained in 
the Assay : 

Dissolution (711)—[NOTĘ—Throughout this procedurę, use 
scrupufously dean giassware, whicn previously has been 
rtnsed successively with Iwdrochioric add, water, and alco¬ 
hol, and carefufly dried, Take precautions to prevent eon- 
taminatlon from fluorescent particles and from metal and 
rubber surfaces.] 

Medium: 0.1 N hydrochloric acid; 500 mL [notę—U se 
the same batch of Dissolution Medium throughout the test.] 
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Apparotus 1; 120 rpm, 

Time: 60 minutes. 

Ascorbic acid-methanol solution —Prepare a solution con- 
taining 2 mg of ascorbic add per mL of methanoL 

Hydrogen peroxide-methanol solution —On the day of use, 
di lute 2,0 ml of recently assayed 30 percent hydrogen per- 
oxIde with methanol to 100 mL Storę in a refrigeratoc just 
pnor to use, dilute 2.0 mL of this solution with methanol to 
100 mL 

Standard Solutions ^Transfer about 25 mg of USP Digoxin 
RS, accurately weighed, to a 500-mL volumetnc fiask, Dis- 
solve In a minimum amount of alcohoi, add dilute alcohoi 
(4 in 5) to volume, and mix. Dilute 10.0 mL of this solution 
with dilute aicoho! (4 in 5) to 100,0 mL, and mix> Just prior 
to use, dilute suitable aliquots of the resulting solution with 
Dissolution Medium to 50.0 mL to prepare Standard Solutions 
equlvalenl to 20%, 40%, 60%, 80%, and 100%, respee- 
tively, of the labeled amount of dlgoxin in 500 mL, 

Test solution—Pro mptly after withdrawal, pass a portion 
of the solution under test through a filter havmg a 0 . 8 -um 
or finer porosity, dlscarding the first 10 mL of the filtrate. 
This is the Test solution. 

Procedurę —Transfer to individual glass-stoppered flasks 
dupiicate 1.Q-mL portions of the Test solution , 1.0-mL por- 
tions of each of the Standard Solutions , and 1.0 mL of the 
Medium to provide a blank. Regin with the Standard Solu¬ 
tions , and keep all flasks in the same seguence throughout, 
so that the elapsed time from addition of reagents to read- 
ing of ffuorescence is the same for each fiask in the set. 
Treatrng one fiask at a time, add the fol łowi ng three re- 
agents, in the order named, in as rapid a sequenee as possi- 
ble, swrrling after each addition: T .0 mL of Ascorbic 
acid-methanol solution i, 5.0 mL of hydrachloric acid, and 
1.0 mL of Hydrogen peroxide-methanol solution. Insert the 
stoppers in the flasks, and after 2 hours, measure the fluo- 
rescence at about 485 nm, the excltation wavelength being 
about 372 nm. To check the stabllity of the fluorometer, 
repeat the measurement of ffuorescence on one or morę 
treated Standard Solutions . Correct each reading for the 
blank, and plot a standard curve of fluorescence versus per- 
centage dissolution, Determine the percentage dissolution of 
digoxin in the Test solution by reading from the standard 
graph. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of C 41 H 04 O 14 is dissolved in 60 minutes. The requirement rs 
met if the guantitfes dissolved from the Tabfets tested con- 
form to the accompanying acceptance table instead of the 
table shown under Dissolution (711). 


Acceptance Table 



Nu mb er 

Acceptance 

Stacge 

Tested 

Criteria 

Si 

6 

Each unit is not less than Q + 5%. 


6 

Average of 12 units (Si + S 2 ) is equal 
to or greater than Q, and no unit is 
less than 0-5%. 


Uniform! ty of dosage units (905): meet the requlre- 

ments. 

Assay— 

Mobile phase, Chromotographic system , and System suito - 
biiity preparation —Proceed as directed in the Assay under 
Digoxin . 

Standard preparation —Dissolve an accurately weighed 
quantity of U5P Digoxin RS in diluted alcohoi, and dilute 
quantitatively and stepwise with diluted alcohoi to obtain a 
solution havmg a known concentration of about 40 jug per 
mL. Use a sonie bath to aid dissolution. 

Assay preparation —-Wetgh and finefy powder not fewer 
than 20 Tablets, Transfer an accurately weighed portion of 


the powder, eauivalent to about 1 mg of digoxin, to a 
glass-stoppered, 50-mL conical fiask. Add 25,0 mL of diluted 
alcohoi with swfrling, sonicate for about 30 minutes, and 
cool. Filter a portion of this solution through a 0.8-pm po- 
rosity membranę filter, discarding the first 10 mL of the fil¬ 
tra te. 

Procedura —Separately fnject egual volumes (about 50 pL) 
of the Standard preparation and the Assay preparation In to 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks, Calculate the quan- 
tity, in mg, of QiH^Om in the portion of Tablets taken by 
the formula: 

25 C(ru / rs) 

in whlch C is the concentration, in mg per mL, of USP 
Digoxin RS in the Standard preparation; and r u and r$ are the 
responses for the digoxin peaks obtained from the Assay 
preparation and the Standard preparation, respectively. 


Dihydrocodeinie Bitartrate 



Ct B H 23 N0 3 ■ C. ( H 6 O fi 451.47 

Morphinan- 6 -ol, 4 , 5 -epoxy- 3 -methoxy- 17 -methyl-, ( 5 a,ća)- 
2 , 3 -dihydroxybutanedioate ( 1 : 1 ) (salt). 
4 , 5 a-EpGxy- 3 -methoxy- 17 -methylmorphinan- 6 a-o! (+)- 
tarlrate (sali). 

» Dihydrocodeine Bitartrate contains not less 
than 98.0 percent and not morę than 102.0 per¬ 
cent of C 1 BH 23 NO 3 • CtHćOó, calculated on the 
dried basis. 

Packaging and sto ragę —Preserve in tight containers, 

USP Reference standards (11)— 

USP Dihydrocodeine Bitartrate RS 

Idenfificafion— 

A: The chroma tog ram of the Assay preparation obtained 
as directed in the Assay exhibits a major peak for 
dihydrocodeine, the retention time of which corresponds to 
that in the chromatogram of the Standard preparation simi- 
farly determined. 

B: It responds to the tests for Tartrate (191). 

C: To a solution of 20 mg in 5 mL of sulfuric acid in a 
test tubę add 1 drop of ferric chloride TS, and heat in a 
boi ling water bath for 2 minutes: although the solution may 
darken, no blue color is produced (distinction from codeine 
and morphine )♦ 

Melting rangę, Ciass ( (741): between 186° and 190°, 
but the rangę between beginning and end of mefting does 
not exceed 2.5T 

Specifk rofation ( 781 S): between -72^ and - 75 °. 

Test solution: 10 mg per ml, in water. 
pH (791): between 3.2 and 4.2, in a solution (1 in 10). 
Loss on drying (731)—Dry it at 105° for 4 hours: it loses 
not morę than 0.5% of Its weight. 

Residue on igniiion (281): not morę than 0,1%. 
Ammonium sslts—To about 100 mg of it in a suitable test 
tubę add 5 mL of 1 N sodium hydroxide, and heat on a 
steam bath: the odor of ammonia Is not detected. 
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Ordinary Impurities (466)— 

Test solution: water, 

Standard solution: water. 

Eluant: a mixture of methylene chloride, methanol, and 
ammonium hydroxide (90:10:1), 

Vbuaiization: 17, and view under short-wavelenqth UV 
Irght. 

Assay-- 

Mobile phase —Prepare a mixture of acetonitrile, water, 
and diethylamine (800:4:1), Prepare a suitable mixture of 
this solution and methanol (55:45), Make adjustments if 
necessary (see System Suitabiiity under Chromatography 
(621)), 

Resolution solution—Prepare a solution in methanol con- 
taining about 0.4 mg of USP Dihydrocodeine Bitartrate RS 
and 0.6 mg of hydrocodone bitartrate per ml. Prepare a 
mixture of Lhis solution and water (1:1). 

Standard preparation— Transfer about 20 mg of USP 
Dihydrocodeine Bitartrate RS, accurately wdghed, to a 
50-mL volumelric fiask, add 25 mL of methanol, swirl to dis- 
$o!ve, di lute with water to volume, and mix. 

Assay preparadon— Transfer about 20 mg of Dihydro¬ 
codeine Bitartrate, accurately weighed, to a 50-mL vofumet- 
ric fiask, add 25 mL of methanol, swirl to dissolve, dilute 
with water to volume, and mix. 

Chromatographk system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 280-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
L3. The flow ratę is about 1,5 mL per minutę, Chromato- 
raph the Resolution solution , and record the responses as 
irected under Procedurę: the relative retention times are 
about 0.8 for hydrocodone and 1.0 for dihydrocodeine, and 
the resolution, R f between the hydrocodone and dihydro¬ 
codeine peaks is not less than 1.8. Chromatograph tne Stan¬ 
dard preparation , and record the responses as directed under 
Procedurę: the column effidency determined from the 
dihydrocodeine peak is not less than 900 theoretical płates, 
the tailing factor for the dihydrocodeine peak is not morę 
than 1.7, and the relative standard deviation for replicate 
injections is not morę than 2.0%, 

Procedurę ^Separately inject equal volumes (about 25 jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of C J-taNCh ■ CiHć0 6 in the portion of 
Dihydrocodeine Bitartrate taken by the formula: 

50C(r y /rj) 

In which C is the concentration, in mg per mL, of USP 
Dihydrocodeine Bitartrate RS in the Standard preparation , 
and fu and r$ are the peak responses obtained from the 
Assay preparation and the Standard preparation , respectively. 


Pihydroergotamine Mesylate 



CnHj^NsOs * CH^OaS 679.78 

Ergotaman-3',6', 18-trione, 9,10-dihydro-l2'-hydroxy-2'- 
methyl-S^fphenylmethyl)-, £5'a}-, monomethanesulfonate 
(salt). 

Dihydroergotamine monomethanesulfonate [6190-39-2], 


» Dihydroergotamine Mesylate contains not less 
than 97.0 percent and not morę than 103,0 per- 
cent of C 33 H 37 N 5 O 5 ■ CH 4 O 3 S, calculated on the 
dried basis, 

Packagtng and storage—Preserve in weil-closed, fight-re- 
slstant containers. 

USP Reference standards (11)— 

USP Dihydroergotamine Mesylate R5 

Identification— 

A: Infrared Absorption (197K). 

B: Uttraviolet Absorption (197U)— 

Solution: 50 pg per mL. 

Medium: 70% alcohoL 

Absorptivities at 280 nm, calculated on the dried basis, do 
not differ by morę than 3,0%, 

C: The principal spot from the Test preparation found in 
the test for Related alkaloids corresponds In R F value to that 
obtained from the Standard preparation. 

Spedfk rotatlon (7815): between -16.7 0 and -22,7°. 

Test solution: 25 mg per mL, in a nmture of chloro¬ 
form, alcohol, and ammonium hydroxide ( 10 : 10 : 1 ). 
pH (791); between 4.4 and 5,4, in a solution (1 in 1000), 
Loss on drying (731)—Dry it in vacuum at 100° to con- 
stant weight: it loses not morę than 4,0% of its weight. 
Related alkaloids— 

Solvent mixture —Mix 10 volumes of chloroform, 10 
volumes of methanol, and 1 tfolume of ammonium hydrox- 
(de* 

Test solution— Prepare a solution of Dihydroergotamine 
Mesylate In $otvent mixture to contain 20 mg per mL 

Standard solution and Standard dilutions —Prepare a sol Li¬ 
tton of USP Dihydroergotamine Mesylate RS in Sofvenf mix- 
ture to contain 20 mg per ml (Standard solution). Prepare a 
senes of dilutions of the Standard solution in Solvent mixture 
to contain 0,40 mg, 0.20 mg, and 0.10 mg per mL (5ton- 
dard dilutions). 

Procedurę —In a suitable chromatographic chamber ar- 
ranged for thin-layer chromatography place a volume of a 
solvent system consisting of a mlxture of chloroform and 
alcohol (9:1) sufficient to develop the chromatogram, oover, 
and allow to equi libra te for 30 minutes, Apply 5-pL portfons 
of the Test solution , the Standard solution , and each of the 
three Standard dilutions to a suitable thin-layer chroma to¬ 
graphic piąte coated with a 0.25-mm iayer of chroma to¬ 
graphic silica gel, Allow the spots to dry, and develop the 
chromatogram until the soivent front has moved about 
three-fourths of the length of the piąte, Remove the piąte 
from the deve!oping chamber, mark the solvent front, and 
allow the solvent to evaporate, Locate the spots on the 
piąte by Jightty spraying with a solution prepared by di$solv- 
ing 800 mg of p-dimethylaminobenzaldehyde in a cooled 
mixture of 80 g of alcohol and 20 g of suffuric add. The R F 
value of the pnnapal spot obtained from the Test solution 
corresponds to that obtained from the Standard solution . Es- 
timate the concentration of any other spots observed in the 
lane for the Test solution by comparison with the Standard 
dilutions . The spots from tne 0.40-, 0 . 20 -, and 0.10-mg-per- 
mL dilutions are equivalent to 2,0%, 1.0%, and 0.50% of 
impurities, respectively. The sum of the impurities is not 
greater than 2 . 0 %. 

Assay— 

Diluent 1 —Prepare a solution of 0.1 mL of phosphoric 
acid in 1000 mL of water, 

Diiuent 2 —Prepare a mixture of Diluent 1 and acetonitrile 
(60:40), 

Solution A —Prepare a filtered and degassed mixture of 
water, 25 percent ammonia water, and 98% formie acid 
(1000:10:5). Adjust the pH to 8,50. 
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Soiution B —Prepare a flltered and degassed mixture of 
acetonitrile and Soiution A (80:20). 

Mobile phase —Use variab!e mixtures of Soiution A and So- 
lution B as directed for Chromatographic system- Malce ad- 
justments to either soiution as necessary (see System Suitabik 
i ty u n d er Ch romo tog raphy (62 1)), 

Standard p repa radon —Dlssolve an accurately weighed 
guantity of USP Dihydroergotamine Mesylate RS m aceton!- 
trile, and dilute quantitatively, and stepwise if necessary, 
with Diluent 1 to obtain a soiution havlng a known concen- 
tratron of about 0.6 mg per mL. [Notę—T he finał ratio of 
acetonitrile and Diluent t should be similar to the finał ratio 
obtain ed in the Assay preparation.] 

Assay preparation —Transfer about 30 mg of 
Dihydroergotamine Mesylate, accurately weighed, to a 
50-ml volumetric fiask, dlssolve in 20 mL of acetonitrile, dl- 
lute with Diluent 1 to volume, and mix. 

Chrom atographic system (see Chroma tog raphy (621))—The 
ligutd chromatograph is eguipped with a 280-nm detector 
and TO-mm x 25-cm column that contains packlng LI. The 
flow ratę is about 1.5 ml per minutę. The chromatograph is 
program med as follows. 


Time 

(m>mites> 

Soiution A 
(%) 

Soiution E 

(%> 

EEution 

0 

60 

40 

eąuilibration 

0-12 

60-450 

40—>60 

linear gradient 

12-20 

50-415 

50—>85 

linear gradient 

20-24 

15 

85 

isocratic 

24-25 

15-460 

85—>40 

linear gradient 

25-31 

60 

40 

re-equifibration 


Chromatograph the Standard preparation , and record the 
peak areas as directed for Procedurę: the ta i ling factor is be- 
tween 0,8 and 1,5; and the relative standard deviatT r on for 
replicate fnjections Es not morę than 2.0%. 

Procedurę —Separatefy inject egual volumes (about lOpL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the anafyte peaks. Calcufate the quantity, 
in mg, of C 33 H 37 N 5 O 5 * CKi 0 3 5 in the portion of 
Dihydroergotamine Mesylate taken by the formula: 

50C(rufrs) 

in which C is the concentration, In mg per mL, of USP 
Dihydroergotamine Mesylate RS in fhe Standard preparation; 
and fu and r$ are the peak areas oblained from tne Assay 
preparation and the Standard preparation , respectively. 


DihydroergotamSne Mesylate lnjection 

DEFINITION 

Dihydroergotamine Mesylate lnjection is a sterife soiution of 
Dihydroergotamine Mesylate In Water for lnjection, It con¬ 
tains NLT 90.0% and NMT 110,0% of the labeled amount 
of dihydroergotamine mesylate (C 33 H 37 N 5 O 5 ■ Cf-L t 0 3 S). 

SOENTIFICATION 
O A. 

Sample soiution: 2 mL of lnjection In 25 mL water 
Acceptance criteria: The UV absorption spectrum of 
the Sample soiution exhibits maxima and minima at the 
same wave]engths as those of a slmllar soiution of USP 
Dihydroergotamine Mesylate RS, 


ASSAY 
■ Procedurę 

Diluent: 10 mg/mL of tartanc add In water 
Soiution A: Dissolve 250 mg of p-dlmethylaminobenzai- 
dehyde In a cooled mixture of 130 mL of sulfuric acld 
and 70 mL of water, and add 0.40 mL of ferric chlor!de 
soiution (1 in 20). 

Standard soiution: 50 pg/mL of USP 
Dihydroergotamine Mesylate RS in Diluent 
Sample soiution: Nominally 50 pg/mL of 
dihydroergotamine mesylate from a suitable volume of 
lnjection contalning NLT 5 mg of dihydroergotamine 
mesylate In Diluent 
Blank: Diluent 
Instrumental conditions 
Modę: Vls 

Anaiytical wavelength: 585 nm 
Celi: I cm 
Analysis 

Samples: Standard soiution, Sample soiution , and Blank 
Transfer 5.0 mL each of the Standard soiution , the Sam - 
ple soiution, and the Blank to sępa ratę 50-mL conical 
flasks. Add 10,0 mL of Soiution A to each fiask, shake, 
and allow to stand for 30 min. Measure the absorb- 
ance of the resulting Standard soiution and Sample so- 
lution against the Blank. 

Calculate the percentage of the labeled amount of 
dihydroergotamine mesylate (C 33 H 37 N 5 05 * CHj 0 3 S) in 
the portion of lnjection taken: 

Result = {Au/As) x (G/G) x 100 

Au - absorbance of the Sample soiution 
A* = absorbance of the Standard soiution 
G = concentration of USP Dihydroergotamine 

Mesylate RS In the Standard soiution (pg/mL) 

Cu - nominał concentration of dihydroergotamine 
mesylate in the Sample soiution (pg/mL) 
Acceptance criteria: 90.0%-l 10,0% 

SPECIFfC TESTS 

* Bacterial Emdotoxins Test (85): NMT 175.0 USP Endo- 

toxln Units/mg of dihydroergotamine mesylate 

* ph (791): 3.4-4.9 

0 Other Hequirements: It meets the requirements in tnjec- 
tions and Implanted Drug Products (1). 

ADDITIONAL REQUDREMIENT$ 

* Packaging and Sto race: Pres er ve in single-dose ton tai n- 

ers, preferably of Type I giass, and protect from llghL 

o USP Reference Standards (11) 

USP Dihydroergotamine Mesylate RS 
USP Endotoxin RS 


Dihydrostreptomycin SuBfate 



(CjiH^Ou)! ■ 3H 3 SO., 1461.42 
Dihydrostreptomydn sulfate (2:3) (salt) [5490-27-7], 
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» Dihydrostreptomycin Sulfate has a potency 
equivalent to not less than 650 pg of dihydro¬ 
streptomycin (C 21 H 41 N 7 OU) per mg, except that 
if it is labeled as being crystalline, it has a po¬ 
tency equivalent to not less than 725 pg ot dihy¬ 
drostreptomycin per mg, or if it is labeled as be¬ 
ing solely for orał use, it has a potency equivalent 
to not less than 450 pg of dihydrostreptomycin 
per mg. 

Packaging and storage—Preserve in Light containers. 
LabeEtng—Label it to indicate that it ts intended for veteri- 
nary use only. If it is crystalline, it may be so labeled; If it is 
intended solely for orał use, rt is so labeled. Where it is 
intended for use In preparing injectable dosage forms, the 
label states that it is sterile or must be subjected to further 
Processing during the preparation of injectable dosage 
forms. 


USP Reference standards (11}— 

USP Dihydrostreptomycin Sulfate RS 

USP Endotoxin RS 

USP Streptomycin Sulfate RS 

Identification— 



A: To a solution of 4 mg in 2 mL of water, add 0.5 mL of 
1 N hydrochloric acid, and heat in a water bath for 20 min¬ 
utes. Remove the tubę from the bath, and add 1.0 ml of a 
1 in 200 solution of 1-naphthoI in 1 N sodium hydroxide. 
Heat agam for 10 minutes, cool briefly in an ice bath, and 
add water to make 25 mL; a red color develops, intensifying 
during about 10 minutes, 

B: A solution (1 rn 50) responds to the tests for Sulfate 
(191). 

Crystallinity (695) (where labeled as being crystalline): 
meets the requirements. 

pH (791): between 4.5 and 7,0, in a solution containing 
200 mg of dihydrostreptomydn per mL, except that if it is 
labeled as being solely for orał use, the pH is between 3,0 
and 7.0. 

Loss on drying (731)—Dry about 100 mg In a capillary- 
stoppered bottle in vacuum at 60° for 3 hours: it loses not 
morę than 5.0% of §ts weight, extept that if it is labeled as 
being solely for orał use, it loses not morę than M. 0 % of its 
weignt. 

Streptomycin— 

Ferric chloride stoek solution —Dissolve 5 g of ferric chlo- 
nde in 50 mL of 0.1 N hydrochloric acid. 

Ferric chloride s o/uf/on—Dilute 2.5 mL of ferric chloride 
stock solution with sufficient 0.01 N hydrochloric acid to 
make 1 00 mL. Use this solution within 1 day. 

Standard Solutions —Dissolve an accurately weighed quan- 
tity of USP Streptomycin Sulfate RS in water to obtain a 
stock solution containing 1.0 mg of streptomycin 
{C 21 H 39 N 7 O 13 ) per mL. Transfer 1.0, 2,0, 3,0, 4.0, and 
5.0 mL, respectively, of this stock solution to each of five 
25-mL volumetric rlasks, Transfer 9.0, 8.0, 7.0, 6 . 0 , and 
5.0 mL of water to the flasks, respectively. 

Test solution —Transfer about 800 mg of Dihydrostrepto¬ 
mycin Sulfate, accurately weighed, to a 25-mL volumetric 
fiask, dissofve in and dilute wtth water to volume, and mix. 
Transfer 10.0 ml of this solution to a second 25-mL volu- 
metric fiask. 


Procedurę —To each of the ffasks containing the Standard 
Solutions and the Test solution, and to a seventh 25-mL volu- 
metric fiask containing 10.0 ml of water to provide a blank, 
add 2.0 mL of 1 N soaium hydroxtde, and heat in a water 
bath for 10 minutes. Cool the flasks in ice water for 3 min¬ 
utes, and to each add 2,0 ml of 1.2 N hydrochloric acid 
and 5,0 mL of Ferric chloride solution . Dilute with water to 


volume, and mix, Concomitantly determine the absorbances 
of the Solutions from the Standard Solutions and the Test 
solution at the wavelength of maximum absorbance at 
about 550 nm, with a suitable spectroph otom eter, using the 
blank to set the instrument at zero. Plot the absorbance 
values of the Solutions from the Standard Solutions versus 
concentration, in ug per mL, of streptomycin, and draw the 
straight linę best ritting the five piotted points. From the 
grapn so obtained, determine the concentration, C, in pq 
per mL, ot streptomycin in the solution from the Test solu¬ 
tion. Calcu la te the percentage of streptomycin in the por- 
tion of Dihydrostreptamydn Sulfate taken by the formula; 

6250C /WP 

in which W Is the weight, in mg, of Dihydrostreptomycin 
Sulfate taken, and P is the potency, in pg of dihydrostrepto¬ 
mydn per mg, of the Dihydrostreptomycin Sulfate taken as 
determined in the 4ssay not morę than 3.0% is found, ex- 
cept that if it ts labeled as being crystalline, not morę than 
1.6% js found, or if it is JabeieeTas being solely for orał use, 
not morę than 5 . 0 % is found. 

Other reąitiremenis—Where the label states that Dihy¬ 
drostreptomycin Sulfate is sterile, it meets the requirements 
for Sterility and Bacterial endotoxins under Dihydrostreptomy¬ 
cin fnjection. Where the label states that Dihydrostreptomy¬ 
cin Sulfate must be subjected to further processing during 
the preparation of injectable dosage forms, it meets the re¬ 
pu irements for Bacterial endotoxins under Dihydrostreptomy¬ 
dn Injection. 

Assay—Proceed with Dihydrostreptomydn Sulfate as di- 
rected for the turbid i metric assay of dihydrostreptomycin 
under Antibbtics^Microbiai Assays (81). 


Dihydrostreptomycira Sulfate Boluses 

» Dihydrostreptomycin Sulfate Boluses contain 
the equivalent of not less than 85,0 percent and 
not morę than 120.0 percent of the labeled 
amount of dihydrostreptomycin (C 2 TH 4 TN 7 O 12 )* 

Packaging and storage—Preserze in tight containers. 
Labeling—Label Boluses to indicate that they are intended 
for vetermary use onfy. 

USP Reference standards (11)— 

USP Dihydrostreptomydn Sulfate RS 

Loss on drying (731)—Dry about 100 mg, accurately 

weighed, offinely ground Boluses rn a capillary-stoppered 

bottle in vaeuum at a pressure not exceeding 5 mm of mer- 

cury at 60° for 3 hours: it loses not morę than 10.0% of its 

weight. 


Change to read: 

Assay—Proceed as directed for the cylinder-plate assay of 
dihydrostreptomycin under Antibiotics—Mkrobial Assays (81), 
using 3 Boluses added to a mixture of 499,0 mL of *huffcr 
B. 3# (CNi.May- 201 ?) and 1.0 mL of polysorbate 80 and biended 
for 5 minutes in a high-speed glass blender jar, Al Iow to 
stand for not less than 1 hour, and repeat the blending. 
Whiie stirring this mixture, withdraw an accurately measured 
volume of it, and dilute quantitatively and stepwise with 
*8uffer B3m (ck to obtain a fest Difution having a 

concentration assumed to be equal to the median dose level 
of the Standard. 
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PShydrostreptomycm inijectlon 

» Dihydrostreptomycin Injection contains an 
amount of Dinydrostreptomydn Sulfate equiva- 
lent to not less than 90.0 percent and not morę 
Llian 120.0 percent of the labeled amount of di¬ 
hydrostreptomycin ((Z^i H 41 N 7 O 12 )- tt contains one 
or morę suitable preservat!ves, 

Patkaging and stoirage—Preser/e m single-dose or multi- 
ple-dose containers. 

Labeling—Label it to indicate that it is intended for veteri- 
nary use only, 

USP Reference standairds (11)— 

USP Dihydrostreptomycin Sulfate RS 
USP Encfotoxin RS 

Identification —It responds to the Identification tests under 
D ihydrostrep tomy ci n Sulfate. 

Bacteriai Endotoxins Test (85)—It contains not morę 
than 0.5 USP Endotoxin Unit per mg of dihydrostreptomy¬ 
cin, 

Sterility Tests (71)—It meets the reguirements when 
tested as directed for Membranę Filtration under Test for Ste- 
ritity of the Product to be Examined> 
pH (791); between 5.0 and 8.0. 

Assay— 

Assay preparation 1 (where it is represented as being in a 
single-dose Container)—Withdraw al! of the withdrawable 
contents of Injection, using a suitable hypodermic needle 
and syringe, and diiute quantitatively with water to obtain a 
solution containing a convenient quantity of dihydrostrepto¬ 
mycin in each mt. 

Assay preparation 2 (where the label States the guantity 
of dihydrostreptomycin in a given volume of solution)—Di- 
lute an accurately measurecl volume of Injection guantifa- 
tively with water to obtain a solution containing a corwen- 
ient quantity of dihydrostreptomycin in each mL 

Procedurę—Proceed as directed for the turbidimetnc assay 
of dihydrostreptomycin under Antibiotics—Mkrobiol Assays 
(81), using an accurately measured volume of Assay prepara¬ 
tion diluted quantitatively with water to yield a Test Dilution 
having a concentration assumed to be equal to the median 
dose fevel of the Standard. 


DahydrotachysteroB 



Q a H 46 0 398.66 

9.10- SecoergGSta-5 l 7,22-triem3“Ol, (3fi,5E f 7E,Wa,22E)~. 
Dihydrotachysterol. 

9.10- Secoergosta-5,7,22-tnen-3/3-ol [67-96-9], 

» Dihydrotachysterol contains not less than 
97,0 percent and not morę than 103.0 percent of 

C28H46O, 

IPackaging and sto ragę—Preserve in iight-resisfant, her- 
metic glass containers from which alr has been displaced by 
an inert gas. 


USP Reference standards (11)— 

USP Dihydrotachysterol RS 
Identification— 

A: Infrared Absorption (197K), 

B: Ultravioiet Absorption (197U)— 

Solution: 8 pg per mL. 

Medium: alcohol. 

Specifk rotatton (781 S): between +100° and +103°. 

fet solution: 20 mg per mL, in alcohot 
Residue on Bgnifion (281): not morę than 0.1%. 

Assay— 

Mobile phase —Prepare a degassed and filtered solution of 
Isooctane and isopropyl alcohol (100:1). Make adjustments 
if necessary (see System Suitabillty under Chromatography 
<621), 

Standard preparation —Dissolve an accurately weighed 
auantity of USP Dihydrotachysterol RS in Mobile phase , and 
diiute quantttatively and slepwise, if necessary, with Mobile 
phase to obtain a soiution having a known concentration of 
about 10 ug per mL. 

Assay preparation^ Transfer about50mg of Dihydrota¬ 
chysterol, accurately weighed, to a 500-mL volumeLnc fiask, 
dissolve in and diiute with Mobiie phase to volume, and mix. 
Pipet 10 mL of the resulting solution into a 100-mL voiu- 
metric fiask, diiute with Mobiie phase to yolume, and mix. 

System suitabiiity preparation —Prepare a soiution of ergo- 
calciferol in Mobile phase having a concentration of about 
0.7 mg per mL. Reflux under mtrogen for 20 minutes, and 
cool to ambient temperaturę ( Soiution A). Pipet 3 mL of 5o~ 
futlon A and 2 mL of a soiution In Mobiie phase containing 
0.1 mg of dihydrotachysterol per ml into a 25-mL volumet- 
ric fiask, diiute with Mobiie phase to volume, and mix. 

Chromatographic system (see Chromatography (621 )) —The 
liquid chromatograph is eciuipped with a 254-nm detector 
and a 4.6-mm x 25<m tolumn that contains packrng L3. 
The flow ratę is about 1 mL per minutę. Chromatograph 
replicate injections of the Standard preparation , and record 
the peak responses as directed for Procedurę: the relative 
standard deviation is not morę than 2,5%. Chromatograph 
the System suitabiiity preparation , and record the peak re¬ 
sponses as directed for Procedurę: the relative re tent i on 
limes are about 0.6 for pre-ergocalciferol, 0.7 for dihydro¬ 
tachysterol, and 1.0 for ergocalciferol; and the resolution, 
between the pre-ergocaldferoi and dihydrotachysterol peaks 
is not less than 1.5. 

Procedure—Separately inject equaf volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record Lhe chromatoarams, and meas- 
ure the responses for the major peaks, Calcuiate the quan- 
tity, in mg, of C^eH^O in the portion of Dihydrotachysterol 
taken by the formula; 

5C(fu/ r*} 

in which C ts the concentration, in \ig per mL, of USP Dihy- 
drotachystero] RS in the Standard preparation , and r u and rj 
are the peak responses for dihydrotachysterol obtained from 
the Assay preparation and the Standard preparation f respec- 
tiveiy. 


DEBiydrotachysterog Capsules 

» Dihydrotachysterol Capsules contain a solution 
of Dihydrotachysterol in a suitable vegetable oil. 
Capsules contain not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount of C 28 H 46 O. 
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Packaging and storage—Pre$erve m wdhclosed, !ight-re- 
sistant containers. 

USP Reference standards (11)— 

USP Dihydrotachysterol RS 

Identification— 

A: Cut open 1 Capsule, and remove the contents; the 
Capsule contents respond to Identification test A under Dihy¬ 
drotachysterol Orol Solution. 

B: !he retention time of the major peak in the chromato- 
ram of the Assay preparation corresponds to that of the 
tandard preparation obtained as directed in the Assay, 

Un sfor mity of dosage units (905): meet the require- 
ments. 

Assay— 

Mobile phase, Standard preparation, System suitability 
preparation, and Chromatographic system —Prepare as di- 
rected in the Assay under Dihydrotachysterol. 

Assay preparation —Combine the contents of not less than 
20 Capsules. Transfer an accurately weighed quantity of 
Capsule contents, equivalent to about 500 pg of dihydro- 
tachysterol, to a 50-mL yolumetric fiask, dissolve in 25 mL of 
Mobile phase, and mix, Dilute with Mobile phase to volume, 
and mix. 

Procedurę —Proceed as directed for Procedurę in the Assoy 
under Dihydrotachysterol. Calculaie the guantity, in jug, of 
C2flH 4 *0 in the portion of Capsules taken by the formula: 

50C(ry//j) 

in which C is the concentration, in pg per mL, of USP Dihy¬ 
drotachysterol RS in the Standard preparation , and r u and r 5 
are the peak responses obtained from the Assay preparation 
and the Standard preparof/o/i, respectively. 


Dihydrotachysterol Orał Solution 

» Dihydrotachysterol Orał Solution contains not 
less than 90,0 percent and not morę than 
110.0 percent of the labeled amount of dihydro¬ 
tachysterol (C^sH^G). 

Packaging and sto ragę—Preserve in tight, light-resistant 
glass containers. 

USP Reference standards <11)— 

USP Dihydrotachysterol RS 

Identification— 

A: Place 1 drop of Orał Solution on a thin-layer chromat- 

S hie piąte coated with a 0.25-mm layer of chromato- 
ic silica gel. Spray the piąte with 3.5% phosphomolyb- 
3ic acid solution (prepared by dissolvinq 3,5 g of phospho- 
molybdic acid in 100 mL of isopropyl alcohol), and immedi- 
ately heat the piąte over a hot piąte: a dark blue spot ap- 
pears on a yeflow background. 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
rhrn mato gram of the Standard preparation, as obtained in 
the Assay. 

Uniformity of dosage units (905)— 

FOR ORAŁ SOLUTION PAC KAC ED IN SINCLE-UNIT CONTAINERS: 
meets the reguirements. 

Detiverable volume ( 698 )-— 

FOR ORAŁ SOLUTION PACKACED IN MULTIRLE-UNJT CONTAINERS: 
meets the reguirements. 


Assay— 

Mobile phase, Standard preparation. System suitability prep¬ 
aration t and Chromatographic system—Prepare as directed in 
the Assay under Dihydrotachysterol . 

Assay preparation [FOR orał solution in an Oli MEDIUM]— 
Transfer an accurately measured volume of Ora! Solution, 
equivalent to about 500 pg of dihydrotachysterol, by means 
of a "to contain" pipet to a 50-ml volumetric fiask. Rinse 
the pipet with Mobile phase, add the rinsing to U le fiask, 
dilute with Mobile phase to vo!urne, and mrx. 

Assay preparation [for orał solution in an AQUEOU5 ME¬ 
DIUM]— Transfer an accurately measured volume of Orał Solu¬ 
tion, equivalent to about 600 pg of dihydrotachysterol, to a 
separator containing about 30 mL of water. Ada about 1 g 
of sodium chloride, mix, and extract with three 15-mL por- 
tions of chloroform, filtering each portion through absor- 
bent cotton into a suitable glass-stoppered conical fiask. 
Wash the cotton with about 5 mL of chloroform, collecting 
the washing in the glass-stoppered conical fiask, Evaporate 
the chloroform extracts, and wasli with the atd of a current 
of air to dryness. Dissolve the residue in 50.0 mL of Mobile 
phase, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Dihydrotachysteroi Calculate the quantity, in pg, of 
dihydrotachysterol (QsH 4 fiQ) in the volume of Orał Solution 
taken by the formula: 

50 C(rufn) 

in which C is the concentration, in pg per mL, of USP Dihy¬ 
drotachysterol RS in the Standard preparation; and ru and n 
are the peak responses obtained from the Assay preparation 
and the Standard preparation, respectively. 


Dihydrotachysterol Tablets 

» Dihydrotachysterol Tablets contain not less 
than 90,0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of C 28 H 46 O. 

Packaging and storage—Preserve in weli-dosed, light-re¬ 
sistant containers. 

USP Reference standards (11)— 

USP Dihydrotachysterol RS 

Identification— 

A: Transfer a portion of powdered Tablets, equivalent to 
about 2 mg of dihydrotachysterol, to a glass-stoppered fiask, 
add about 25 mL of methylene chloride, shake for 15 min* 
utes, and filter. Evaporate the filtrate to dryness, and dis- 
solve the residue in 0.4 mL of methylene chloride, Appiy 
10 ptL of thls solution and lOpL of a Standard solution of 
USP Dihydrotachysteroi RS in methylene chloride containing 
5 mg per mL at separate points on a thin-layer chromato¬ 
graphic piąte coated with a 0.25-mm layer of chromato¬ 
graphic silica gel. Develop the chromatogram using a sol- 
vent system consisting 01 a mixture of etłier and cyclo- 
hexane (1:1) until the solvent front has moved about three* 
fourths of the length ot the piąte. Air-dry, spray lightly with 
a 1 in 5 solution of p-toluenesulfonic acid in a mlxturę of 
alcohol and propylene giycoJ (9:1), and heat at 80* until 
reddrsh brown spots appear (about 10 minutes): the value 
of the principal spot obtained from the solution under test 
corresponds to that obtained from the Standard solution, 

B: The retention time of the major peak in the chromato¬ 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , obtained as di¬ 
rected in the Assay . 
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Dssóntegiratfon (701): 10 minutes. 

Unlformity of dosage untts (905): meet the reguire- 
ments. 

Assay— 

Mobile phose , Standard preparation, System suita bil i ty 
preparation , and Chromatographic system —Prepare as di- 
rected in the Assay under Oihydrotachysterol. 

Assay preparation—We]gh and finely powder not less 
than 20 lablets. Iransfer an accurateiy weighed portion ot 
the powder, equivalent to about 2.5 mg of dihyarotachys- 
terol, to a suitable Container, add 100.0 ml of dehydrated 
aieohol, shake by mechanicaf means for 10 minutes, soni- 
cate, and centrifuge, Transfer 20.0 mL of the supernatant to 
a 50-mL volumetric fiask, and evaporate with the aid of a 
stream of nitrogen to dryness, observing precautions to 
avoid exposure to moisture and tight Dissolve the residue in 
Mobile phase, dii u te with Mobile pfiase to volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Oihydrotachysterol. Ca [tu [a te the quant i ty, in pg, of 
CaaH^O in the portion of Tablets taken by the formula: 

250C(r u /r s ) 

in whfch C is the concentration, in pg per mL, of USP Dihy- 
drotachysterol RS in the Standard preparation , and ru and rs 
are the peak responses obtained from the Assay preparation 
and the Standard preparation , respeclively. 


D i hydlroxy acetone 

o 

.oh 


C 3 H 6 0 3 90.08 

l,3-Dihydroxy-2-propanone [96-26-4]. 

DEFINITEON 

Dihydroxyacetone contains NLT 98.0% and NMT 102,0% of 
dihydroxyacetone (CjhUOj), calcu lated on the anhydrous 
basis* * 

IDENTIFICATION 

* A. Bnfrared Absorption (197K) 

* B, The Rf value of the principal spot of the Sample solu- 

tion corresponds to that of the Standard solution, as ob¬ 
tained in the test for Organie Impurlties . 

ASSAY 
« Procedurę 

Sample solution: Dissolve 0.1 g of Dihydroxyacetone in 
20 mL of water, add 20 ml of 0.1 M periodlc acid, and 
allow to stand at room temperaturę in the dark for 20 
min. Add 3 g of sodium bicarbonate, 20 ml of 0.6 M 
potassium iodidą and 3 ml of stareb TS, 

Analysrs: Utratę with 0.05 M sodium arsenite VS. Per- 
form a blank titration, and make any necessary correc- 
tions. Bach mL of 0.05 M sodium arsenite ts equivalent 
to 4,504 mg of d[hydroxyacetone (C 3 Hó0 3 ), 

Acceptance enteria: 98.0%-l 02.0% on the anhydrous 
basis 


EMPURITIES 

e Residue on Ignition (281); NMT 0,1% 

Delete the following: 

•• Heavy Metals, Method I (231): 10 ppm, flBB i_ lsn - J0 i8) 

° Iron (241): NMT 0.002% 

« OfiGANIC iMPURfTIES 

Glycerin solution: 0.25 mg/rriL uf glycerin in methanol 
Standard solution: 50 mg/mL of USP Dihydroxy- 
acetone RS in methanol 

Sample solution: 50 mg/mL of Dihydroxyacetone in 
methanol 

Chromatographic system 

(See Chroma tography (621), Thin-Layer Chromato- 
g raphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 1 pi 
Deveioping so!vent system: Acetone and water 
(19:1) 

Spray reagent: Toluene, saturated solution of lead te- 
traacetate in glacial acetic acid, and 1 % solution of 
dichlorofluorestein in alcohol (190:5:1) 

Analysls 

Sam pies: Glycerin solution , Standard solution, and 5am- 
ple solution 

Spray the piąte with Spray reagent, and dry the piąte 
for 5 min at 105°. Bxamine the piąte under short- 
wave3ength UV fight, and compare the intensities of 
the glycerin spot observed In the 5amp/e solution with 
that of the principal spot of the Glycerin solution. 
Acceptance enteria: 0.5%; the glycerin spot of the 
Sample solution \s not larger or morę intense than the 
principal spot of the Glycerin solution , and no other sec- 
ondary spots are observed in the Sample solution. 

SPECIFIC TESTS 

- PM (791) 

Sample solution: 50 mg/mL in water 
Acceptance enteria: 4.0-6.0 
° Water Determination, Method I (921): NMT 0.2% 

® Limit of Protein 

Sampfe solution: 250 mg/mL of Dihydroxyacete in 
water. Transfer 100 pL of this solution to a 5-mL volu- 
metric fiask, dilute with brilliant blue G TS to volume, 
and mix. 

Instrumental conditions 
Modę: UV 

AnaJytical wavelength: 595 nm 
Blank: 100 pL of water and 5 mL of brilliant blue G TS 
Analysis: Detemnine the absorbance of the Sample 
solution . 

Acceptance enteria: NMT 0,400 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight containers in a 
cool place, 

* USP Reference Standards (11) 

USP Dihydroxyacetone RS 


PilhydrojtyaiumSrBum AmSrsoacetate 



jHp 


C 2 H 6 AINCb * xU z O 

Aluminum, (glydnato-A/,0)dihydroxy“, hydrate. 
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(Glydnato)dihydroxyaluminum hydrate [41354-48-7]- 
Anhydrous 135.05 [13682-92-3], 


» Dihydroxyaluminum Aminoacetate yields not 
(ess than 94.0 percent and not morę than 
102.0 percent of dihydroxyaluminum aminoace¬ 
tate (CiHóAlNC^), calculated on the dried basis, It 
may contain smali amounts of aluminum oxfde 
and of Aminoacetic Add* 



Packaging and storage—Preserve in well-closed contain- 
ers. 

Identification —Suspend 1 g in 25 mL of water, add hy- 
drochlonc add, dropwise, untit a elear solution is formed, 
and dMde it into two equal parts for the following tests. 

A; One portion of the solution responds to the tests for 
Aluminum <;19t >. 

B: To the olher portion of the solution add 1 drop of 
liquefied phenol and 5 mL of sodium hypochlorite TS: a 
biue color Is produced. 

p« (791): between 6.5 and 7.5, in a suspension of I g of 
it, finely powdered, in 25 mL of water. 

Loss on drying (7 31)—Dry it at 1 3Q C to constant weight: 
it toses not morę than 14.5% of its weight, 

Mercury, Method Ha (261)—Transfer 2.0 q to a 100-mL 
beaker, and add 35 mL of 1 N sulfuric add: the limit is 
1 ppm, 

Isopropyl akohol—Transfer about 5 g to a fiask provided 
with a reflux condenser, and add 100 mL of potassium per- 
manganate solution (T in 300) and 10 ml of sulfuric acid. 
Reflux the mixture for 30 minutes, distill, and collect 10 mL 
of the distJHate. To 1 mL of the distillate add 5 drops of so¬ 
dium nitroferrieyanide TS and 2 mL of 1 N sodium hydrox- 
ide, then add a slight excess of 6 N acetic add: no red color 
is produced. 

Nitrogen—De term ine the nitrogen eon tent as directed 
under Nitrogen Determlnatioą Method li (461), using about 
100 mg, previous!y dried and accurately weighed, Bach mL 
of 0.1 N sulfuric acid is equivalent to 1.401 mg of nitrogen. 
Not less than 9.90% and not morę than 10.60% of nitro¬ 
gen is fourtcL 
Assay— 

Edetate disodlum titrant —Prepare and standardize as di¬ 
rected in the Assay under Ammonium Alum. 

Procedurę—-Transfer about 2.5 q of Dihydroxyaluminum 
Aminoacetate, accurately weighed, to a 150-mL beaker, add 
15 mL of hydrochioric acid, and warm, if necessary, to dis* 
soive the specimen completely. Transfer the solution with 
the atd of water to a 500-mL volumetric fiask, dilute with 
water to vo!ume, and mix. Transfer 20.0 mL of this solution 
to a 250-rrtL beaker, and add, with continuous stirring, 

25.0 mL of Edetate disodium titrant and then 20 mL of acetic 
acid-ammonium acetate buffer TS. Heat the solution near 
the boiJing point for 5 minutes, cool, and add 50 mL of al¬ 
cohol and 2 mL of dithizone TS. Titrate with 0.05 M zinc 
sulfate VS until the color changes from qreen-violet to rosę 
pink. Perform a blank determination, substitutmg 20 mL of 
water for the assay solution, and make any necessary correc- 
tion. Each mL of 0,05 M Edetate disodium titrant is equiva- 
lent to 6.753 mg of CzHeAiNO*. 


Dihydroxyaluminum Aminoacetate 
Magma 

» Dihydroxyaluminum Aminoacetate Magma is a 
suspension that contains not less than 90.0 per¬ 


cent and not morę than 110.0 percent of the la- 
beled amount of C 2 HńAIN0 4 . 

Packaging and storage—Preserve m tight containers, and 
protect from freezing. 

Identification—Dilute a volume of Magma, equivalent to 
about 1 g of dihydroxyaluminum aminoacetate, with water 
to 25 mL, add hydrochioric acid, dropwise, until a solution 
results, and then filter: the filtered solution responds to the 
Identification lesls under Dihydmxyaluminum Aminoacetate. 
Microbiai emimeratson tests (61) and Tests for speri- 
fied microorganlsms (62)—-The to tal bacterial count does 
not exceed 100 cfu per mL, and the test for Escherichia coli 
is negatwe. 

Acidneutralizing capacity (301)—Not less than 5 mEq 
of add is consumed by the minimum single dose recom- 
mended in the labeling, and not less than the number of 
mEq calculated by the formula: 

0.8(0.014 8D) 

in which 0.0148 is the theoretical acid-neutraltzing capacity, 
in mEq, of CzHoAlNO^ and D is the quantity, in mg, of 
CzHaAlNO-i in the specimen tested, based on the laoeled 
guantity. 

pH<791>: between 6.5 and 7.5, in a dilution in water, 
equivalent to about 1 g of dihydroxyaluminum aminoace¬ 
tate in 25 mL. 

Assay— 

Edetate disodium titrant —Prepare and standardize as di¬ 
rected in the Assay under Ammonium Aium , 

Procedurę—[ notę—S hake the Container by mechanical 
means for 1 houf before removing the specimen.] Weigh ac¬ 
curately in a ta red beaker a guantity of DihydroxyaJuminum 
Aminoacetate Magma, equivalent to about 2.5 g of 
dthydroxyaluminum aminoacetate, add 15 mL of hydrochio¬ 
ric acid, and boil gently for about 5 minutes. Cool, transfer 
the solution with the aid of water to a 500-mL volumetric 
fiask, dilute with water to volume, mix, and filter, if neces¬ 
sary, to obtarn a elear solution. Proceed as directed in the 
Assay under Dihydroxyaluminum Aminoacetate , beginning 
with 'Transfer 20.0 mL of this solution." 


Pihydroxyaluminum Sodium Carbonate 



NaAI(OH) 2 COi 143.99 

Aluminum, [carbonato(l-)-Ojdihydroxy-, monosodium salt; 
Sodium {r-4)-[carbonato(2-)-0,0 / ]dihydroxyaluminate(l-); 
Sodium (carbonato)dihydroxyaluminate(1-) [539-68-4; 

16482-55-6]. 

DEFINITION 

Dihydroxyaiuminum Sodium Carbonate contains NLT 98.3% 
and NMT 107.9% of dihydroxyaluminum sodium carbon¬ 
ate [NaAKOHJzCOi], calculated on the dried basis. 

IDENTIFICATION 
» A. 

Sampfe solution: Combine 1 g with 20 mL of 3 N hy- 
drochloric acid. 

Acceptance criteria: The sampJe dissolves with 
effervescence. 






U5P 40 


Offidal Monographs / Dihydroxyaluminum 3777 


■ B, BPENTIFICATION TEST5—GEWERAL, AlumitlUm (191) 

Sample: Sample solution p rep a red tn Identification test A 
Acceptance criteria: Meets the requirements 

* C. The Sample solution , prepared and tested as directed 

in the test for Sodium Content, exhibits a significant ab' 
sorption at the sodium emission llne at 589.0 nm. 

ASSAV 
o PROCEDURĘ 

Edetate disodium titrant: Disso!ve 18.6 g of edetate 
disodium in water to make 500 mL, and standardize as 
directed in Reagents, Volumethc Solutions, Edetate Diso- 
dium, Twentieth-Molar (0.05 M). 

Sample: 300 mg undried 

Analysis; Transfer the Sample to a 250-mL beaker, add 
10 ml. of 2 N sulfuric acid, cover the beaker, heat to 
80° for 5 min, and boi! for 1 min. Add 30.0 mL of 0,1 
M edetate disodium VS, agaln boil for 1 min, eooi, and 
then add 10 ml of acetic acid-ammonium acetate 
buffer TS, 50 ml of acetone, and 2 mL of dithlzone T5. 
Using a pH meter, adjust with the additlon of ammo- 
nium hydroxide or di lute sulfuric acid to a pH of 4.5. 
Titrate with 0.05 M zinc sulfate VS, maintaining the pH 
of 4.5 by the additlon of ammonium hydroxide as nec- 
essary, to an orange-pink coEor. Perform a blank deter- 
minatron, and make any necessary correction. Each mL 
of 0.1 M Edetate disodium titrant is ecjuivalent to 
14.40 mg of dihydroxyalumlnum sodium carbonate 
[NaAlCOHJiCOJ. 

Acceptance criteria: 98.3%^] 07.9% on the dried basis 

IMPURfTIES 

* (V2ercury, Method i to <261) 

Sample solution: 2.0 g in 35 mL of 1 N sulfuric add 
Acceptance criteria: NMT 1 ppm 

» ISOPROPYL ALCOHOL 

Isopropyl alcohof-free dihydroxyalummum sodium 
carbonate: Use a portion of Dihydroxya]uminum So¬ 
dium Carbonate that has been prevlously tested as di¬ 
rected in this sectlon and founa to be free of isopropyl 
alcohol. 

Sodium chloride solution: 0,2 g/mL in water 
Standard stock solution: 20 mg/mL of isopropyl alco- 
hol In Sodium chloride solution 

Standard solution A: 0.4 mg/mL of isopropyl alcohol in 
Sodium chloride solution from Standard stock solution 
Standard solution B: 0,8 mg/mL of isopropyl alcohol in 
Sodium chloride solution from Standard stock solution 
Standard solution C: 1.0 mg/mL of isopropyl alcohol in 
Sodium chloride solution from Standard stock solution 
Standard solution D: 1,2 mg/mL of isopropyl alcohol 
in Sodium chloride solution from Standard stock solution 
Headspace containers: Use suitable 20-mL containers 
capable of belng tightly closed with an inert septum 
and a metalik: crimp cap. 

Standard preparations: To four separate 20-mL Head¬ 
space containers , add 1.0 g of isopropyi alcohol-free 
dihydroxyaiuminum sodium carbonate. To the containers 
add, respectively, lO.OmL of the appropriate Standard 
solution. These containers contain about 4, 8, 10, and 
12 mg of isopropyl alcohol, respectively, [Notę— Keep 
the containers cooi untll sealed.] Seat the containers, 
place in a water bath maintained at 70 D , and allow to 
stand for 1 h. 

Sample preparation: Transfer I.Og of the Dlhydroxy- 
alumfnum Sodium Carbonate to a Headspace Container, 
and add 10.0 mL of Sodium chloride solution. [Notę— 
Keep the Container cool untll sealed.] Seal the Con¬ 
tainer, place in a water bath maintained at 70°, and 
allow to stand for 1 h. 


Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: GC 

Detector: Flame ionizadon 
Column: 0.9-m x 3-mm; packed with support S3 
Temperatures 
Column: 180° 

Injection port: 200° 

Detector: 250 D 

Injection volume: 1 mL of gaseous phase 
System suitability 

Samples: Standard preparations containing 10 mg per 
Container 

Suitability requirements 

Relative standard deviation: NMT 4% for replicate 
injecfions 
Analysis 

Samples: Standard preparations and Sample preparation 
[NOTĘ—Use peak areas where peak responses are 
Indicated.] 

Using a gas-trght syrlnge, separately inject egual 
volumes of the gaseous headspace of the Standard 
preparations and the Sample preparation into the gas 
chromatograph. Reeord the chromatograms, and 
measure the peak responses. Determine, based on a 
retention time comparison, 3f isopropyl alcohol is de- 
tected in the Sample preparation. Plot the responses 
of the Standard preparations versus the content, In 
mg, of isopropyl alcohol In each Container, draw the 
straight linę best frtting the plotted points, and calcu- 
jatę the correlatlon coefficient for the linę, A suitable 
system 3s one that yields a linę having a correlatlon 
coefficient of NLT 0.99, From the graph, determine 
the total amount, Tu, in mg, of isopropyl alcohol in 
the Sampfe preparation. 

Calculate the percentage of isopropyl alcohol In Ihe 
Dihydroxyaluminum Sodium Carbonate taken: 

Result = 0.1 x (Tu/Wu) 

Tu - total amount of isopropyl alcohol in the 
Sample preparation (mg) 

Wu - weight of the DihydroxyaJuminum Sodium 
Carbonate taken (g) 

Acceptance criteria: NMT 1,0% 

SPECIFIC TEST5 
* Sodium Content 

Potassium chloride solution: 38 mg/mL of potasslum 
chloride In water 

Sodium chloride stock solution: 25.42 pg/mL of so¬ 
dium chloride in water (1 0,0 pg/ml of sodium) from 
sodium chloride previously dried at 105° for 2 h 
Standard solution A: 0.5 pg/mL of sodium from 5o- 
dium chloride stock solution prepared as folbws. On the 
day of use, transfer 4.0 mL of 1 N hydrochloric acid and 
10.0 mL of Potasslum chloride solution to a 100-mL volu- 
metric fiask. Add 5.0 mL of Sodium chloride stock solu - 
tion and diiute with water to volume. 

Standard solution B: 1.0 pg/mL of sodium from 5o- 
dium chloride stock solution prepared as folfows. On the 
day of use, transfer 4.0 mL of 1 N hydrochloric add and 
10.0 mL of Potassium chlohde solution to a 100-mL volu- 
metric fiask. Add 10.0 mL Sodium chloride stock solution 
and diiute with water to volume. 

Sample solution: Transfer 250 mg of Dlhydroxy- 
alumlnum Sodium Carbonate, previous!y dried, to a 
200-mL vo!umetric fiask. Add 40 mL of 1 N hydrochlo- 
ric add, and boil for 1 min, Cool, and diiute with water 
to volume. Transfer 10.0 mL of this solution to a 
100-mL vo!umetrlc fiask, and diiute with water to voi- 
ume. Transfer 5.0 mL of this solution to a 100-mL volu- 
metric fiask containing 4.0 mL of 1 N hydrochloric acid 
and 10.0 mL of Potassium chloride solution, and diiute 
with water to voiume< 
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Blank solution: Pipet 4 mL of 1 N hydrochloric acid 
and 10.0 mL of Potassium chloride solution into a 
100-mL voSumetric fiask, and dilute with water to 
volume. 

Instrumental conditions 

(See Atomie Absorption Spectroscopy <852).} 

Analytical wavelength: Sodium emission linę at 589.0 
nm 

Lamp: Sodium hollow cathode 
Flame: Air-acetyiene 
Blank: Blank solution 

Analysis 

Samples: Standard solution A, Standard solution B, 

Sam ple solution, and Blank solution 
Plot the absorbances of the Standard Solutions versus 
the eoncentrations, in ug/mL of sodium, and draw a 
straight linę between the plotted points, From the 
grapn so obtained, determine the concentration, Q 
in pg/mL. of sodium in the Sample solution. 

Calculate the percentage of sodium In the portion of 
Dihydroxyaluminum Sodium Carbonate taken: 

Result - 4000 x (C/W) 

C - eon centra ti on of sodium in the Sample solution 
Oig/mL) 

W = weight of Dihydroxyaluminum Sodium 
Carbonate taken (mg) 

Acceptance criteria: 15.2%-16.8% 

* AC ID - Nf UTR AŁIZ INC CAPACłTY (301) 

Sample: 425 mg of undried materiał 
Analysis: Proteed as directed using the Sample. Each 
mg of dihydroxya[uminum sodium carbonate 
[NaAI(0H)2C0 3 ] has an expected acid-neutralizing ca- 
pacity of 0.0278 mEq. 

Acceptance criteria: NLT 75.0% of the expected mEq 
value, calcu lated in relation to the results of the Assay 

* PH (791): 9.9-10.2 in a suspension (1 In 25) 

* LOS5 ON DftYING (731) 

Sample: Dry at 130° to constant weight. 

Acceptance criteria: NMT 14.5% 

ADDSTIONAL H£QUIREM£NTS 
a Packaginc and Storage: Preserve in tight containers. 


Dihydroxyalumiinuiii Sodium Carbonate 
CihewabUe TalbBets _ 

Former Ti tle: Dihydroxyaiuminum Sodium Carbonate Tablety 

» Dihydroxyaluminum Sodium Carbonate Chew- 
able Tablets contain not less than 90.0 percent 
and not morę than 110,0 percent of the labeled 
amount of ChbAINaOs. 

Packaging and storage —Preserve In well-closed contain¬ 
ers. 

Labeling—La bel the Chewable Tablets to indicate that they 
are to be chewed before swallowlng. 

Identification—A 1 in 10 suspension of powdered Cbew- 
abie Tablets in 3 N hydrochloric acid meets the reguire- 
ments of the tests for Aluminum (191) and for Sodium (191). 
Unifomiity of dosage units (905): meet the require- 
ments. 

Add-neutralizmg ca pad ty <301)™Not less than 5 mEq 
of acid is consumed by the minimum single dose recom- 


mended in the labeling, and not less than the number of 
mEq calculated by the formula: 

0.8(0.02780) 

in which 0.0278 is the theoretical acidmeutralizing capacity, 
in mEq, of CHzAJNaOs, and D is the quantity, in mg, of 
CH^AINaOs in the specimen tested, based on the labeled 
guantity. 

Assay— 

Edetate disodium titrant —Dissolve 1 8.6 □ of edetate diso- 
drum in water to make 500 mL, and standardize as directed 
in the Assciy under Ammonium Alum. 

Procedurę —Weigh and finely powder not fewer than 20 
Chewabie Tablets. Transfer an accurately weighed portion of 
the powder, eguivalent to about 300 mg of dihydroxy- 
aluminum sodium carbonate, to a 250-mL beaker, and pro- 
ceed as directed in the Assay under Dihydroxyaluminum So¬ 
dium Carbonate, beginning with "add 10 mL of 2 N sulfuric 
acid.'" Each mL of 0.1 M Edetate disodium titrant is equwa¬ 
leni to 14.40 mg of CH 2 AINa0 5 . 


Diloxanide Furoate 



Cl CH, 


C^HnCUNOn 328.15 

4 “ (N- M ethy 1-2,2-d i c h I o ro a ce ta m l d o) p h en yI 2-fu roate; 
2,2-Dichloroacetamido-4-/V-methylpnenyf 2Turoate 
[3736-81-0]. 

DEflNIITlON 

Dfloxanide Furoate contains NLT 98.0% and NMT 102.0% 
of diloxanide furoate {C 14 HUCI 2 NG 4 ), calculated on the 
dried basis. 

IDENTIFICATION 
® A. Infrared Absorption (197K) 

* B. Ultraviolet Absorption <T97U) 

Analytical wavelength: 258 nm 
Sample solution: 14pg/ml in alcohol 
Acceptance criteria: Meets the requirement$ 

® C. 

Sample: 20 mg 

Analysis: Burn the Sample by using the method in Oxy- 
en Fiask C ombustion (471) using 1 0 mL of 1 N sodium 
ydroxide as the absorbing liquid, When the process is 
complete, acidify the iiquid with nitrre acid, and add a 
solution of silver nitrate (5 in 100). 

Acceptance criteria: A white precipitate forms. 

ASSAY 
a Procedurę 

Sample solution: 300 mg of Diloxanide Furoate in 
50.0 ml of dried pyrrdine 
Titrimetric system 
(See Titrimetry <541).) 

Modę: Direct titration 

Titrant: 04 N tetrabutylarnmonium hydroxide VS 
Endpoint detection: Potentiometric 
Analysis: Utratę the Sample solution with Titrant. Per- 
form a bfank determination. Each mL of 0.1 N tetrabu¬ 
tylammonium hydroxide is eq uwaleni to 32.82 mg of 
tfiloxanide furoate (CuHuChNO^). 
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Acceptance criteria: 98*0%-! 02.0% on the dried basis 

IMPURITIES 

* RESIDUE ON IGNITION (281): NMT 0.1% 

* ORGANIC IMPURITIES 

Standard solutlon; Dflute 0.5 mL of Sample solution 
with chloroform to 200 mL. 

Sample solution: 100 mg/mL of Diloxanide Furoate in 
chloroform 

Chromatographic system 

(See Chromatograpny (621), Thin-Layer Chromato¬ 
grafy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application voiume: 5 jiL 

Developing solvent system: Dichloromethane and 
methanol (96:4) 

Analysis: Examine the piąte under shorUwavelength UV 
light. 

Acceptance criteria: Any secondary spot obtained from 
the Sample solution is not morę intense than the spot 
obtained from the Standard solution> 

SPECIFIC TESTS 

* Mełting Rance or Temperaturę (741): 114M16° 

* ACIDITY 

Sample solution: Shake 3 g of Diloxanide Furoate in 
50 mL of water. Fi [ter, wash the residue with three 
20-mL portions of water, and combine the filtra te and 
washings. 

Analysis: Utratę the Sample solution with 0.1 N sodium 
hydroxide VS using phenolphthaletn TS as the indicator. 
Acceptance criteria: NMT 1.3 mL of 0.1 N sodium hy- 
droxide \s required for neulralization 

* Loss ON Drying (731) 

Analysis: Dry at 105 D to eonstant weight. 

Acceptance criteria: NMT 0.5% 

ADD9TIONAL REQUIREIV8ENTS 

* Packaging and Storage: Preserve in tight, light-resistant 

containers at controlled room temperaturę. 

* USP Reference Standards (11) 

USP Diloxanide Furoate RS 


PSEtBazem Hydrochioride 



CaHaiNiOiS ■ HCI 450,98 

1,5-Benzofh iazepin-4(5 hf)- one, 3-(acetyloxy)-5-[2-(dimethyl- 
amino)ethyl]-2,3-dihydro-2-(4-methoxyphenyf)-, monohy' 
drochloride, (+)-as-; 

(+) -5 - [2 -(D i m et hy f a m i n o) ethy I ]- c/s-2,3 - d i hy d ro - 3 - hy d ro xy - 
2“(p-methoxyphenyI)-l ,5-benzothiazepm-4(5ż/Tone ace- 
tatę (ester) monohydrochloride [33286-22-5], 

DEHNBTOON 

Diltiazem Hydrochioride contains NLT 98.0% and NMT 
102.0% of diltiazem hydrochioride (C 22 H 26 N 2 CL 1 S * HO), 
calculated on the dried basis. 


IDENTIFICATION 
o A. Dnfrared Absorptbon (197K) 

* B. The retentron time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay . 

o C. Identification Tests—General Chloride (191): Meets 
the reguirements 

ASSAY 
o Procedurę 

Buffer: 1.16 g/L of d-10-camphorsuifonic acid in 0.1 M 
sodium acetale. Adjust with 0.1 N sodium hydroxlde to 
a pH of 6.2, 

Mobile phase: Acetonitrile, methanol, and Buffer 
(25:25:50) 

System suitability solution: 12 pg/mL each of USP Dil¬ 
tiazem Hydrochioride RS and USP Desaeetyl Diltiazem 
Hydrochioride RS in methanol 

Standard solution: 1,2 mg/mL of USP Diltiazem Hydro- 
chloride RS En methanol 

Sample solution: 1.2 mg/mL of Diltiazem Hydrochlo- 
ride in methanol 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 .6 mL/min 
Injectron vo!ume: IOliL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he refative retention times for desacetyf dil¬ 
tiazem and diltiazem are about 0.65 and 1.0, 
respectrvely,] 

Suitability requirements 

Resoiution: NLT 3 between desaeetyl diltiazem and 
d i i ti aze m, Sys tem s u i ta bili ty s olu tion 
Cofiimn efficiency: NIT 1200 theoretical plates for 
the diltiazem peak, System suitability solution 
Relative standard devia£ion: NMT 2.0% determined 
from replicate injections, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of diltiazem hydrochioride 
(C 22 H 20 N 2 O 4 S ■ HCI) in the portion of sample taken: 

Result = (ry/rs) x (C s fC u ) x 100 

ru = peak response from the Sample solution 

r s = peak response from the Standard solution 

Cj - concentratlon of USP Diltiazem Hydrochioride 
RS in the Standard solution (mg/mL) 

Q = concentration of Diltiazem Hydrochioride in 
the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-lO2.G% on the dried basis 

IMPURITIES 

o residue on Ignition (281): NMT 0.1% 


Delete the following, 

* Heavy Metals (231): NMT 20 ppm# fofaaaM ^ 0 - 2010 ) 

■ Organic IMPURITIES 

Buffer, Mobile phase, Sample solution, and Chromato¬ 
graphic system: Proceed as directed in the Assay. 

Standard solution: Use the System suitability solution 
p rep a red as directed in the Assay. 

System suitability: Proceed as directed in the Assay , 
except for the following: 
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Sample: Standard solution 

Suitability requirements 
Relative standard deviation: NMT 10.0% 

Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of desacetyl diltiazem hydro- 
chloride in the portion of Diltiazem Hydrochloride 
taken: 


Result - (rjr$ x ( QIC U ) x 100 

fu - peak response of desacetyl diltiazem from the 
Sample solution 

rj - peak response of desacetyl diltiazem from the 
Standard solution 

Cs = eoncentration of USP Desacetyl Diltiazem 
Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = eoncentration of Diltiazem Hydrochloride in 
the Sample solution (mg/mL) 

Cafculate the percentage of each Impurity peak, other 
than the main peak and the desacetyf diltiazem peak: 

Result = (rJrS) x (Cs/Cu) x 100 

r u = response of each impurity peak from the 
Sample solution 

r 5 = peak response of desacetyl diltiazem from the 
Standard solution 

Cs = eoncentration of USP Desacetyl Diltiazem 
Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu ~ eoncentration of Diltiazem Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteiia: NMT 0.5% of desacetyf diltiazem 
hydrochloride; NMT 0,5% of each individual impurity; 
and NMT 1,0% total impurities, induding desacetyl dii- 
tlazem hydrochloride 

SPEOFIC TE5TS 

o OPT1CAL ROTATION Spedfic Rotation (781) 

Sample solution: 10 mg/mL in water 
Acceptance criteria: Between +110° and +116° 

*» LOSS ON ORYING (731) 

Sample: Dry a sample at 105° for 2 h, 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUłREMENT5 

* Packaging and Storage; Preserve in tight, light-resistant 
eon ta In era. 

« USP Reference Standards (11) 

USP Desacetyl Diltiazem Hydrochloride RS 
d-ds-3-Hydroxy-2,3-dihydro-5-[2-dimethytamino)ethyl]- 
2-{p-meth oxy pheny I)-1,5 -benzoth iazepi n-4 (5 H)-one 
hydrochloride. 

CwHzaNzOiS - HG 408.95 
USP Diltiazem Hydrochloride RS 


Diltiazem Hydrochloride Extended- 
ReBease Capsules 

DEFINITION 

Diltiazem Hydrochforide Extended-Release Capsules contain 
NLT 90.0% and NMT 110.0% of the labeled amount of 
diltiazem hydrochforide (Cz^HzeNbChS - HCI), 

IDENTIFICATION 

* A. The UV-Vis spectrum of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay , 


* B, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 
o Procedurę 

Solution A: 0,79 g/L of ammonrum blcarbonate in 
water, Adjust with difuted ammonium solution or acetlc 
add to a pH nf 8.0 
Solution B: Acetonitrile 
Mobile phase; 5ee Table 1 , 


labie 1 


Time 

(mini 

Solution A 

i 

Solution 6 

(%) 

0 

95 

S 

2,0 

95 

5 

5.0 

60 

40 

13.0 

60 

40 

16.0 

30 

70 

20.0 

30 

70 

20,1 

95 

5 

25.0 

95 

5 


Diluent: Acetonitrile and water (40:60) 

Standard solution: 0,05 mg/mL of USP Diltiazem Hy- 
drochlorlde RS in Diluent 

Sample stock solution: Nomfnally 0,5 mg/mL of dil- 
tiazem hydrochloride from the Capsules in Diluent pre- 
pa red as folfows, Transfer a portion of finely powdered 
contents of NLT 20 Capsules to a suitable volumetric 
fiask, Add Diluent equivalent to 80% of the fiask voh 
ume, mechanically shake for 30 min, and sonicate for 
60 min. Drlute with the Diluent to volume. Centrifuge 
and use the supernatant. 

Sample solution: Nominally 0.05 mg/mL of diltiazem 
hydrochforide prepared in Diluent from Sample stock 
solution 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm. For Identification test Ą use a 
diode-array detector in the rangę of 190-400 nm. 
Cofurrtn: 2,1-mm x 15-cm; 1.7-um packing LI 
Flow ratę: 0.3 mL/min 
Injection volume: 2.0 j_lL 
System suitability 
Sampfe: Standard solution 
Suitability requirements 
Tailing factor: NMT 2,0 
Relative standard deviation: NMT 1.0% 

Analysis 

Sampfes: Standard solution and Sample solution 
Cafculate the percentage of the labeled amount of dil- 
tiazem hydrochforide (C22H35N2O4S ♦ HCI) in the por¬ 
tion of Capsules taken: 

Result - (fu/fs) x (Cs/Cy) x 100 

r u = peak response of diltiazem from the Sample 
solution 

r 5 - peak response of diltiazem from the Standard 
sofution 

Ca = eoncentration of USP Diltiazem Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = nominał eoncentration of diltiazem 

hydrochloride in the Sample solution 
(mg/mL) 
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Acceptance cnteria: 9CL0%-11 0.0% 

PERFORMANCE TESTS 
* DiSSOLUTION (711) 

For products labeled for dosing every 12 h 
Test 1; If the product complies with this test, the 1 a- 
beling indicates that it meets USP Dissoiution fet L 
Medium: Water; 900 mL 
Apparatus 2: 100 rpm 
i fmes: 3, 9, and 12 h 
Detector: UV 237 nm 

Standard solution: USP Diltiazem Hydrochloride RS 

in Medium 

Sample solution: Sample per Dissoiution (7 11), Dilute 
with Medium to a concentration that Es similar to that 
of the Standard solution. 

Tolerances: See Tobie 2 . 


Table 2 


Time 

Amount Dissofved 

(h) 

(%> 

3 

10-25 

9 

45-85 

12 

NLT70 


The percentages of the labeled amount of diltiazem 
hydrochloride (C 22 H 2 ńN 2 04 S ■ HCI) dissolved at the 
times specified conform to Acceptance Tobie 2 En Dis¬ 
soiution (711). 

Test 4: If the product complies with this test, the la- 
beiing indicates that it meets USP Dissoiution Test 4 . 
Medium: Water; 900 ml 
Apparatus 2: 100 rpm 
Times: 4, 8 , 12 , and 24 h 
Detector: UV 237 nm 

Standard solution: USP Diltiazem Hydrochloride RS 
En Medium 

Sampie solution: Sample per Dissoiution (711). Dilute 
with Medium to a concentration that is similar to that 
of the Standard solution , 

Tolerances: See Tobie 3 * 


Tabfe 3 


Time 

(hl 

Amount Dissolved 
< Q /ol 

4 

10-25 

8 

55-60 

12 

55-80 

24 

NLT 80 


I he percentages of the labeled amount of diltiazem 
hycfrochloride (C 22 H 26 N 2 O 4 S ■ HCI) dissolved at the 
limes specified conform to Acceptance Tobie 2 In Dis¬ 
soiution (7 11). 

Test 5: if the product complies with this test, the la- 
beEing Indicates that it meets USP Dissoiution Test 5 . 
Medium: 0.05 M phosphate buffer, pH 7.2; 900 mL 
Apparatus 2: 50 rpm 
Times: 1, 3, and 8 h 
Detector: UV 237 nm 

Standard solution: USP Diltiazem Hydrochloride RS 
in Medium 

Sample solution: Sample per Dissoiution (711). Dilute 
with Medium to a concentration that Is similar to that 
of the Standard solution. 

Tolerances: See Tobie 4. 


Tabie 4 


Time 

Amount Dissolved 

<h> 

(%) 

1 

IMMT 15 

3 

45-70 

8 

NLT 80 


The percentages of the (abeled amnunt of diltiazem 
hydrochloride (Cz^H^NzO^S . HCI) dfssolved at the 
times specif ied conform to Acceptance Tobie 2 in Dis¬ 
soiution (711). 

Test 10: If the product complies with this test, the 
fabeling indicates that it meets USP Dissoiution Test 10. 
Buffer: Dtssolve 7.1 g of anhydrous dibasic sodium 
phosphate in 1000 mL of water, and adjust with 
phosphoric actd to a pH of 6.5. 

Medium: Buffer, 900 mL 
Apparatus 1: 100 rpm 
Times: 1, 6 , 9, and 24 h 
Detector: UV 237 nm 

Standard solution: USP Diltiazem Hydrochloride RS 
in Medium 

Sample solution: Sample per Dissoiution (711). Dilute 
with Medium to a concentration that is similar to that 
of the Standard solution. 

Tolerances: See Tobie 5. 


Tahle 5 


Time 

(h) 

Amount DissoM 
<%) 

1 

NMT 10 

ó 

10-30 

9 

34-60 

24 

NLT 80 


The percentages of the labeled amount of diltiazem 
hydrochloride (C 22 H 26 N 2 O 4 S • HCI) dissolved at Ehe 
times specified conform to Acceptance Tobie 2 in Dis¬ 
soiution (711). 

For products labeled for dosing every 24 h 
Test 2: If the product complies with this test, the la- 
beling indicates that it meets USP Dissoiution Test 2. 
Medium: Water; 900 mL 
Apparatus 2 : 100 rpm 
Times: 1, 4, 10, and 15 h 
Detector: UV 237 nm 

Standard solution: USP Diltiazem Hydrochloride RS 
In Medium 

Sample solution: Sampie per Dissoiution (711), Dilute 
with Medium to a concentration that is simitar to that 
of the Standard solution. 

Tolerances: See Tobie 6 . 


Table 6 


Time 

(h) 

Amount Dissolyed 
(%) 

1 

5-20 

4 

30-50 

10 

70-90 

15 

NLT 80 


The percentages of the labeled amount of diltiazem 
hydrochloride (GaHasNzOłS • HCI) dissolved at Ehe 
times specified conform to Acceptance Tahle 2 in Dis¬ 
soiution (711). 

Test 3: If the product complies with this test, the la- 
beiing indicates that it meets USP Dissoiution Test 3. 
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Medium: 0.1 N hydrachloric acid; 900 mL 
Apparatus 2: 100 rpm 
Times: 6 , 12, 18, 24, and 30 h 
Detector: UV 237 nm 

Standard solution: USP Diltiazem Hydrochioride RS 
in Medium 

Sample solution: Sample per Dissolution (711). Dilute 
with Medium to a concentration that ts similar to that 
of the Standard solution. 

Tolerances: See Tobie 7. 


Table 7 


Time 

00 

Amount DE&solved 

6 

20-45 

12 

25-50 

18 

35-70 

24 

NLT 70 

30 

NLT S5 


The percentages of the labeled amount of diltiazem 
hydrachforide (Cz^HzdNzC^S HCI) dissofved at the 
times specified conform to Acceptance Table 2 in Dis- 
solution (711). 

Test 6 : If the product complies with this test, the la- 
beiing indicates that it meets USP Dlssoiution Test 6. 
Medium: Water; 900 ml 
Apparatus 1: 100 rpm 
Times: 2, 4, 8 , 12, and 16 h 
Detector: UV 237 nm 

Standard solution: USP Diltiazem Hydrochioride RS 
in Medium 

Sample solution: Sample per Dissolution (711). Dilute 
with Medium to a concentration that is similar to that 
of the Standard solution. 

Tolerances: See Table 8. 


Table 8 


Time 

m 

Amount Dissolved 

(%y 

2 

NMT 25 

4 

25-50 

8 

60-85 

12 

NLT 70 

16 

NLT 80 


The percentages of the labeled amount of diltiazem 
hydrochioride (C 22 H 2 SN 2 O 4 S ■ HCI) dissolved at the 
times specified conform to Acceptance Table 2 in Dis¬ 
solution (711). 

Test 7: If the product complies with this test, the la- 
beting indicates that it meets USP Dissolution Test 7 
Buffer: Transfer 115 mL of acetit acid to a 10-L volu- 
metric fiask, dilute with water to volume, and mix 
(Solution 4). Transfer 1ó5.4g of anhydrous sodium 
acetate to a 10 -L volumetric fiask, dilute with water 
to volume, and mix (Solution fi). MIx 441 OmL of So¬ 
lution A with 1590 mL of Solution B . Adjust, if neces- 
sary, with the addition of Solution A or Solution B to a 
pH of 4,2 ± 0.05, 

Medium: Buffer, 900 mL 
Apparatus 2: 100 rpm 
Times: 1,4, 10, and 15 h 
Detector: UV 237 nm 

Standard solution: USP Diltiazem Hydrochioride RS 
in Medium 

Sample solution: Sample per Dissolution (711). Dilute 
with Medium to a concentration that is similar to that 
of the Standard solution . 

Tolerances: See Table 9. 


Table 9 


Time 

(hi 

Amount DissoJved 

1 

_ 

NMT 10 

4 

15-35 

10 

65-85 

15 

NLT 80 


The percentages of the labeled amount of diltiazem 
hydrochioride (CzaHzńNzO.jS ■ HG) dissofved at the 
times specified conform to Acceptance Table 2 in Dis¬ 
solution (711). 

Test 8 : If the product complies with this test, the la- 
beling indicates that it meets USP Dissolution Test 8 . 
Medium: Water; 900 mL 
Apparatus 2: 100 rpm 
Times: 1, 4, 10, and 15 h 
Detector: UV 237 nm 

Standard solution: USP Diltiazem Hydrochioride RS 
In Medium 

Sample solution: Sample per Dissolution (7 11). Dilute 
with Medium to a concentration that is similar to that 
of the Standard solution. 

Tolerances: See Table 10. 


Table 10 


Time 

Ol) 

Amount Dbsolved 

1 

_ 

5-20 

4 

30-50 

10 

60-90 

15 

NLT 80 


The percentages of the labeled amount of diltiazem 
hydrochioride (C^H^NaOtS ■ HCI) disso3ved at the 
times specified conform to Acceptance Table 2 in Dis- 
solution (711), 

Test 9: If the product complies with this test, the fa- 
beling indicates that it meets USP Dissolution Test 9 . 
[Notę—P erform the test separately in each of the two 
media,] 

Medium 1: 0.1 N hydrochforlc acid; 900 mL 
Medium 2: Simulated intestina! fluid TS, prepared 
without enzyme and adjusted to a pH of 7.5 ±0,1; 
900 mL 

Apparatus 2: 75 rpm 

Time for Medium 1: 2 h 

Times for Medium 2: 2, 12, 18, and 24 h 

Detector: UV 237 nm 

Standard solution: USP Diltiazem Hydrochioride RS 
in Medium 

Sample solution: Sample per Dissolution (711). Dilute 
with Medium to a concentration that is similar to that 
of the Standard solution * 

Tolerances: See Table Ih 


Table 11 


Time 

(h) 

Amount Oissolved, 
Medium l 

(%) 

Amount DJssolved, 
Medium 2 
f%> 

2 

0-5 

20-45 

12 

_ 

35-55 

18 

_- 

NLT 60 

24 

.— 

NLT 80 


The percentages of the labeled amount of diltiazem 
hydrochioride (C^HaeNbC^S - HG) dissolyed at the 
times specified conform to Acceptance Table 2 in Dis¬ 
solution (711). 

Test 11: If the product complies with this test, the 
labeling indicates that it meets USP Dissolution Test 11. 
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Medium: 0.1 N hydrochloric add; 900 mL 
Apparatus 2: 100 rpm 
Times: 1, 6, 12, ano 18 h 
Detector: UV 237 nm 

Standard solution: USP Diltiazem Hydrochioride RS 
in Medium 

Sample solution: Sample per Dissolution {7 11)* Dilute 
witn Medium to a concentration that is similar to that 
of the Standard solution. 

Tolerances: See Table 12 . 


Table 12 


Time 

(h) 

Amount Dlssolved 

1 

_ 

NMT 10 

6 

30-40 

12 

36-58 

18 

NLT 85 


The percentages of the labeled amount of diltiazem 
hydrochioride (C 22 H 2 ćN 2 0 ,i 5 - MCI) dissoived at the 
times specified conform to Acceptance Tobie 2 in Dis¬ 
solution {7 11). 

Test 12: If the product complies wlth this test, the 
iabeting indicates that it meets USP Dissolution Test 12. 
Proceed as directed for Extended-Reiease Dosage Forms 
in Procedurę , Apparatus 1 and Apparatus 2. 

Medium: Water; 900 ml 
Apparatus T: 100 rpm 
Times: 2, 8 , 14, and 24 h 
Detector; UV 237 nm 

Standard solution: USP Diltiazem Hydrochioride RS 
in Medium 

Sample solution: Sample per Dissolution (7 11). Dilute 
witn Medium to a concentration that Is similar to that 
of the Standard solution. 

Tolerances: See Tobie 13. 


Table 13 


Time 

(h) 

Amount Dlssolyed 
(°/o) 

2 

NMT 20 

8 

30-55 

14 

NLT 65 

24 

NLT 80 


The percentages of the labeled amount of diltiazem 
hydrochioride (C 22 H 2 ćjM 2 04 S ■ HC1) di$solved at the 
times specified conform to Acceptance Table 2 in Dis¬ 
solution (711). 

Test 13: Jf the product complies with this test, the 
labellng indicates that It meets USP Dissolution Test 13 , 
Proceed as directed for Extended-Reiease Dosage Forms 
in Procedurę, Apparatus 1 and Apparatus 2 . 

Medium: Water; 900 ml 
Apparatus 1: 100 rpm 
Times: 2, 8 , 14, and 24 h 
Detector: UV 237 nm 

Standard solution: USP Diltiazem Hydrochioride RS 
in Medium 

Sample solution: Sample per Dissolution {7 11). Dilute 
wlth Medium to a concentration that Is similar to that 
of the Standard solution. 

Tolerances: See Table 14. 


Table 14 


Time 

m 

Amount Dlssolved 

C%> 

2 

NMT 20 

8 

30-55 


Table 14 (Continued) 


Time 

(h> 

Amount Dls*olved 
(%) 

14 

60-80 

24 

NLT 80 


The percentages of the labeled amount of diltiazem 
hydrochioride (C^^jsMiCTjS ■ HC1) dissoEved at the 
times specified conform to Acceptance Tobie 2 in Dis¬ 
solution (711), 

Test 14: If the product complies wlth this test, the 
labeling indicates that it meets USP Dissolution Test 14. 
Proceed as directed for Extended-Release Dosage Forms 
in Procedurę , Apparatus 1 and Apparatus 2. 

Medium: 0.1 N hydrochloric add; 900 mL 
Apparatus 2: 100 rpm 
Times: 6 , 12, 18, 24, and 30 h 
Detector: UV 237 nm 

Standard solution: USP Diltiazem Hydrochioride RS 
in Medium 

Sample solution: Sample per Dissolution (711), Dilute 
with Medium to a concentration that is similar to that 
of the Standard solution. 

Tolerances: See Tabie 15. 


Table 15 


Time 

m 

Amount Dlssolved 
(%> 

6 

20-45 

12 

25-50 

18 

35-70 

24 

NLT 70 

30 

NLT 80 


The percentages of the labeled amount of diltiazem 
hydrochioride (C 22 H 2 ĆN 2 O 4 S * HCJ) dissolved at the 
times specified conform to Acceptance Table 2 in Dis¬ 
solution (711). 

Test IS: If the product compfies with this test, the 
labeling indicates that it meets USP Dissolution Test 15. 
Proceed as directed for Extended-Release Dosage Forms 
in Procedurę, Apparatus 1 and Apparatus 2, 

Medium: 0,05 M phosphate buffer, pH 7,5; 900 ml 
Apparatus 2: 75 rpm 
Times: 2, 4, 8 , 12, and 16 h 
Detector; UV 237 nm 

Standard solution: USP Diltiazem Hydrochioride RS 
in Medium 

Sample solution: Sampfe per Dissolution (7 11). Dilute 
with Medium to a concentration that Is similar to that 
of the Standard solution . 

Tolerances: See Tabie 16. 


Table 16 


Time 

fm 

Amount DI»olved 

(%) 

2 

NMT 25 

4 

20-40 

G 

60-85 

12 

NLT 70 

16 

NLT 80 


The percentages of the labeled amount of diltiazem 
hydrochioride (Cz^HsćINhG^S * HCI) dissolved at the 
times specified conform to Acceptance Tabie 2 in Dis¬ 
solution (711). 

Test 16: If the product compiies with this test, the 
labeling indicates that it meets USP Dissolution Test 16. 
Medium, Apparatus 2, Times, Standard solution, 
and Sample solution: Proceed as directed for Test 3. 
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Deteetor: UV 238 nm 
Tolerances: See Tobie 17 . 


Table 17 


Time 

Amount Dbsolved 
(°/o) 

6 

20-45 

12 

30-55 

18 

40-75 

24 

NLT 70 

30 

NLT 80 


The percentages of the labeled amount of diltiazem 
hydrochloride (C 22 H 2 aN 2 O^S ■ MCI) dissolved at the 
times spedfled conform to Acceptance Tobie 2 In Dis 
solution (711)- 

* Uniformity of Dgsage Units (905); Meet the 
reguirements 

IMPURITIES 
a ORGANIC IMPURITIES 

Solution A, Solution B, Mobile phase, Diluent, and 
Chroma tographic system: Proceed as directed in the 
Assay. 

Standard solution: 2.5 pg/mL each of USP Desacetyl 
Diltiazem Hydrochloride RS and USP Diltiazem Hydro¬ 
chloride RS in Diluent 

Sample solution: Nominally 0,5 mg/mL of diltiazem 
hydrochloride from the Capsules in Diluent prepared as 
foflows* Transfer a portion of the finefy powdered cou- 
tents of NLT 20 Capsules to a suitable volumetric fiask, 
Add Diluent equivalent to 80% of the fiask volume, 
mechanically shake for 30 min, and sonicate for 60 
min. Dilute witli Diluent to vo!ume, Centrifuge and use 
Lhe supernatant. 

System suitabllity 
Sample: Standard solution 
[Notę—F or relative retention times see Tobie 18Ą 
Suitability reguirements 

Resolutron: NLT 2.0 between desacetyl diltiazem and 
diltiazem 

Relative standard deviation: NMT 3,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of desacetyl diltiazem in the 
portion of Capsules taken: 

Result - ( ru/rs ) x {Cs/Cu) X 100 

ro - peak response of desacetyl diltiazem from the 
Sample solution 

fs - peak response of desacetyl diltiazem from the 
Standard solution 

Q - concentration of USP Desacetyl Diltiazem 
Hydrochloride RS in the Standard solution 
(pg/mL) 

Cu = nominał concentration of diltiazem 

hydrochloride in the Sample solution (pg/mL) 
Calculate the percentage of any individual unspecified 
impurity in the portion of Capsules taken: 

Result = {ru/rs) x (Cs/Cu) x 7 00 

r u = peak response of each unspecified impurity 
from tne Sample solution 

r$ - peak response of diltiazem from the Standard 
solution 

Cs - concentration of USP Diltiazem Hydrochloride 
RS in the Standard solution (pg/mL) 

C v = nominał concentration of diltiazem 

hydrochloride in the Sampie solution (pg/mL) 
Acceptance cnteria: See Table 18. Disregard limit 
0,05%. 


Table 18 


Name 

Relative 

Retention 

Time 

Accep¬ 
tance 
Griteria, ■ 
NMT (%> 

Diltiazem related coiripound H ah 

0.44 

_ 

Diltiazem related comnound G b - C 

0,52 

_ 

Diltiazem related compound C bd 

0.58 


Diltiazem rei a te d compound D |j(r 

0,61 

_ _ 

Diltiazem related compound E b '' 

0.66 

_ 

Desacetyl diltiazem 

0,75 

1*5 

Diltiazem related compound 

0,83 

_ _ 

Diltiazem related compound 

0 89 

_ 

Diltiazem 

1.0 

_ _ 

Any indivśdual unspecified impurity 

__ 

0,2 

Total impurities 

—, 

2*0 


a (2S,35)-5-(2-Amrnoethyt)- 3-hydroxy-2-(4-hydroxy phenyJ )-2 ( 3-dIhydro-1, 

5 -b enzo th iazep i ne-4( S t-f )-on e. 

b These are impurities related to the drug substance. They are not to be 
reported for the drug product and shoufd not be Induded In the total 
impurities. 

c (25, 35)'3‘Hydroxy-2-(3-methoj<yphenyJ)-5-(2-(methy]amino)ethyl> 2, 3- 
d ihy d roben zo j b] [ 1,4] th i □ zep i n-4 (5 H)-on e, 

rf (2 5,3 5)-5 - [2-(Di m e biy I ami n o) e t h ylJ-Ż -£4 Ty d roxy p he ny I )-4-oxo -2,3,4,5 - 
tetra hydro- 1,5-berczotniazepin-3-yl acetate. 

e (2 S H 3 S)-2-(4- M e L h oxy ph e nyl)-5 [2-(m ethyla m] no)ethy 1] -4-0X0“2,3, ^4,5- tet¬ 
ra hydro-1,5-benzoth iazep tne-3-y I acetate. 

1 (2S, 35>3-Hydroxy-2-(4-methoxyphenyi)-2,3dihydro-1,5henzothiazepine- 
4(5hf)-one. 

s { 2R, 3 S)- 5 -[2-( D im ethy la m i n o)ethy IJ-2- (4-methoxy pheny I) -4 -oxo-2,3,4,5 - 
tetra hydrol ,5’benzothiazepine-3-yJ acetate. 

111 (2 S, 3 S] -2-(4- M e t h oxy ph eny l)-4 - ox o-2,3,4,5 -tet ra hy d ro-1, 5- 
benzothiazepine-3-yl acetate. 

ADDJTIONAL REQUGREMENT5 

o Packaging and Storage; Preserve in tight Container*. 
Storę at controlled room temperaturę. 

* Labeljng; The labeling indicates the Dissolution Test wfth 

which the product complies. 

• USP REFERENCE STANDARDS (11) 

USP Desacetyl Diltiazem Hydrochloride RS 
C 20 H 24 N 2 O 3 S - HCI 408.95 
USP Diltiazem Hydrochloride RS 


Diltiazem Hydrochloride Compounded 
Orał Solution 


DEFINITION 

Diltiazem Hydrochloride Compounded Orał Solution eon- 
tains NLT 90.0% and NMT 110.0% of the labeled amount 
of diltiazem hydrochloride (C 22 HZ 6 N 2 O 4 S ■ HCI). 

Prepare Diltiazem Hydrochloride Compounded Orał Solution 
12 mg/mL as foflows (see Pharmaceutical Compounding— 
Nonsterile Preparations (795)). 


Diltiazem Hydrochloride powder 

1.2 q 

Vehide for Oraf Solution (regular or sugar- 
free), NF, a suffiefent quantitv to make 

100 mL 


Add Diltiazem Hydrochloride powder and lOmLof Yehide to 
a mortar, and mix, Add the Vehide in smali portions al- 
most to volume, and mix thoroughly after each addition. 
Transfer the contents of the mortar, stepwise and quan- 
titativefy, to a calibrated bottle. Add enough Vehide to 
bring to finał vo!ume, and mix weil. 
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ASSAY 
o PROCEDURĘ 

Solution A: 1.16 mg/mL of d -1 G-camphorsulfonic add 
in 0.1 M sodium acetate. Acfjust wfth 0.1 N sodfum 
hydroxide to a pH of 6,2, 

Mobile phase: Acetonitrlle, methanol, and Solution A 
(50:25:25) 

Standard solution: 120pg/mL of USP Diltiazem Hydro¬ 
chloride RS in Mobile phase 

Sample solution: Agitate the Container of Ora! Solution 
for 30 min on a rotating mixer, remove a 5-mL sample, 
and storę in a elear glass vial at -70° until analyzed. At 
the time of analysis remove the sample from the 
freezer, allow it to reach room temperaturę, and mix 
with a vortex mixer for 30 s. Pipet 1.0 mL of the solu- 
tlon to a 100-mL voIumetrie fiask, and diiute with Mo¬ 
bile phase to yolume. 

Chrom atographic system 
(See Chromotograpny {6 21), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 
Column: 4,6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 

[NOTĘ—The retention time for diltiazem is about 9.6 
min.] 

Surtability reguł rements 

Re!ative standard deviation; NMT 1.3% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of the labeled amount of dll- 
tiazem hydrochloride (CizHzćNzChS ■ HCI) in the por- 
tion of Orał Solution taken; 

Result = (rjfs) x ( Q/Cu ) x 100 

fu - peak response from the Sample solution 

^ - peak response from the Standard solution 

Cs = concentration of USP Diltiazem Hydrochloride 
RS in the Standard solution (pg/ml) 

Cu - nominał concentration of diltiazem 

hydrochloride In the Sample solution (pg/ml) 
Acceptance criteria: 90.0 %h-1 1 G.G% 

SPECIFIC TESTS 

* pH (791): 3.7-4.7 

AOD1TIONAL REQUIREMENT5 

* Packaging AMD Storage: Package in tight, Iight-resistant 

containers. Storę at controlled room temperaturę, or in a 
refrigerator. 

« Beyond-Use Datę: NMT 60 days after the datę on which 
it was compounded when stored at controlled room 
temperaturę, or In a refrigerator 

* Labelimg: La bel It to State the Beyond-Use Datę. 

* USP Reference Standard* (11) 

USP Diltiazem Hydrochioride R5 


Diltiazem Hydrochloride Compounded 
Orał $łi spierasioni 

DEF1NITION 

Diitiazem Hydrochloride Compounded Orał Suspension eon- 
talns NLT 90.0% and NMT 110.0% of the labeled amount 
of diltiazem hydrochloride (CzzHzgNzG-iS ■ HCI). 

Prepare Diltiazem Hydrochloride Compounded Orał Suspen¬ 
sion 12 mg/mL as follows (see Pharmaceutical Compound- 
ing—Nonsterile Preparatbns (795)). 


Diltiazem Hydrochloride 

1.2 g 

Yehicle: a 1:1 mlxture of Vehlde for Ora! 
Solution (regular or sugar-free), Nf, and 
Vehide for Orał Suspension, NF f a suFfj- 
rient nuantlty to make 

100 mL 


(f uslng tabfets, comminute the tablets to a fine powder In a 
suitable mortar, or add Diltiazem Hydrochloride powder to 
the mortar, Add 10 ml of l/eh/c/ą and mix to a uniform 
pastę. Add Vehide to the mortar in smali portlons almost 
to voiume, and mix thoroughly after each addition. Trans¬ 
fer the contents of the mortar, stepwise and guantita- 
tively, to a calibrated bottle. Add enough Vehicle to brlng 
to finał volume. 

ASSAY 
® Procedurę 

Solution A: 1.16 mg/mL of d-1 O-camphorsulfonic add 
in 0,1 M sodium acetate. Adjust with 0.1 N sodium 
hydroxide to a pH of 6.2. 

Mobile phase: Acetonitrile, methanol, and Solution A 
(50:25:25). Filter and degas. 

Standard solution: 120 jug/mL of USP Diltiazem Hydro¬ 
chloride RS In Mobile phase 

Sample solution: Agitate the Container of Orał Suspen¬ 
sion for 30 min on a rotating mlxer, remove a 5-mL 
sample, and storę in a elear glass vial at -70° until ana- 
lyzecL At the time of analysis, remove the sample from 
the freezer, altów it to reach room temperaturę, and 
mix with a vortex mixer for 30 s. Pipet 1.0 mL of the 
sample Into a 100-mL yolumetric fiask, and diiute with 
Mobile phase to vo!ume. 

Chromatographk system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 
Column: 4,6-rnm x 25-cm; 5-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection vo!ume: 20 pL 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for diltiazem Is about 9.6 
min.] 

Suitability reguirements 

Relative standard deviation: NMT 1.3% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample sofution 
Calculate the percentage of the labeled amount of dii- 
tiazem hydrochloride (CziHzfiNzCtiS ■ HCI) in the por- 
tion of Orał Suspension taken: 

Result = (ry/rs) x (Cj/Cu) x 100 

fu = peak response from the Sample solution 

r 5 - peak response from the Standard solution 

G - concentration of USP Diltiazem Hydrochloride 
RS in the Standard solution (jig/mL) 

Co - nominał concentration of diltiazem 

hydrochloride in the Sample solution (pg/mL) 
Acceptance criteria: 90.0%-110.0% 

SPECIFGC TESTS 

o pH (791): 3,7-4,7 

ADDITJONAL REQUflREfVIENTS 

* Packaging and Storage: Package in tight, Iight-resistant 
containers. Storę at controlled room temperaturę, or in a 
refrigerator. 

* Beyond-Use Datę: NMT 60 days after the datę on which 
it was compounded when stored at controlled room 
temperaturę, or in a refrigerator 

* Labeling: Label it to State that it is to be welf shaken, 
and to State the Beyond-Use Datę , 
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□ USP REFERENCE STANDARD* (11) 

USP Diltiazem Hydrochloride RS 


Diltiazem Hydrochloride Tabiets 

DEFINITiON 

Diltiazem Hydrochloride Tabiets contain NLT 90,0% and 
NMT 1100% of the labeled amount of diltiazem hydro- 
chlonde (Cn^HiOtS - HCI). 

IDENTIFICATION 

* A. The UV“Vis spectrum of the major peak of the Sample 
solution corresponds to that of Lhe Standard solution, as 
obtained in the Assay, 

« B, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained In the Assay. 

ASSAV 
» Procedurę 

Solution Ar 0,79 g/L of ammonium bicarbonate in 
water. Adjust with diluted ammonium solution to a pH 
of 8.0. 

Solution B: Acetonitnle 
Mobile phase: See Tobie 1 . 



Table 1 


Time 

(mini 

Solution A 

Solution B 
(%> 

0 

_ 

95 

5 

2.0 

95 

5 

5,0 

ĆO 

40 

13.0 

60 

40 

16.0 

30 

70 

20.0 

30 

70 

2 OT 

95 

5 

25.0 

95 

5 


Diluent; Acetonitnle and water (40:60) 

Standard solution: 0.05 mg/mL of USP Diltiazem Hy¬ 
drochloride RS in Diluent 

Sample stock solution: Nominafly 0.5 mg/mL of dil¬ 
tiazem hydrochloride from Tabiets in Diluent prepared 
as follows. Transfer an appropriate portion of finely 
powdered Tabiets (NLT 20) to a suitable volumetric 
fiask. Add Diluent equivalent to 80% of the fiask vol- 
ume, and sonicate for 60 min. Dilute with Diluent to 
volume. Centrifuge the solution for 20 min. Use the 
supernatant. 

Sample solution: Nominaliy 0.05 mg/mL of diltiazem 
hydrochloride in Diluent from Sample stock solution 
Chromatographic system 
(See Chromatograpny <621X System Suitability.) 

Modę: LC 

Detector: UV 240 nm. For Identification test A, use a 
diode-array detector in the rangę of 190^00 nm. 


Colurrtn; 2.1 -mm x 15-cm; 1,7-pm packing LI 
Flow ratę: 03 mL/rnin 
Injection volume: 20 pL 

System suitability 
Sample: 5 tan do rd solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT TQ% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of dil¬ 
tiazem hydrochloride (C^HzsNzChS ■ HC1) in the por¬ 
tion of Tabiets taken: 

Result = (ru/r$) x (Cj/Cu) x 100 

fu - peak response of diltiazem from the Sample 
solution 

rs - peak response of diltiazem from the Standard 
solution 

C$ - concentration of USP Diltiazem Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of diltiazem 

hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 900%-110.0% 

PERFORMANCE TESTS 
fi DISSOLUTION (711) 

Medium: Water; 900 mL 

Apparatus 2: 75 rpm 

Time: 30 min and 3 h 

Detector: UV 237 nm 

Standard solution: USP Diltiazem Hydrochloride RS in 
Medium 

Sample solution: Sample per Dissolution (711}* Dilute 
witli Medium to a concentration that is similar to the 
Standard solution. 

Tolerances: See Table 2 for the 30-min time point. Use 
the criteria in Dissolution (711), Acceptance Tobie 1 for 
the 3-h time point. NMT 60% (Q) of the labeled 
amount of diltiazem hydrochloride (CzzHz^NzO^S FIC!) 
is dissolved in 30 min, and NLT 75% (Q) is dissolved in 
3 h. 


Table 2 


Stage 

Acceptance Criteria 

Si 

No unit is morę than O- 

_ 

Average vatue is equal to or less than Q, 
and no unit is qreater than O+l 0%. 

_Si_ 

Average value Is equal to or less than Q, 
and NMT 2 units are morę than Q + 10%, 
and no unit is morę than O + 25%. 


fi Uniformity of Dosage Units (905): Meet the 

requlrements 

IMPURIT1ES 
fi Organic Impurities 

Solution A, Solution B, Mobile phase, Diluent, and 
Chromatographic system: Proceed as directed in the 
Assay. 

Standard solution: 2.5 pg/mL each of USP Desacetyl 
Diltiazem Hydrochloride RS and USP Diltiazem Hydro¬ 
chloride RS in Diluent 

Sample solution: Nominaliy 0.5 mg/mL of diltiazem 
hydrochloride from Tabiets in Diluent prepared as fol¬ 
lows. Transfer an appropriate portion of the powdered 
Tabfets (NLT 20) to a suitable volumetric fiask. Add Diiu- 
ent equivalent to 80% of the fiask volume, and sonicate 
for 60 min. Dilute with Diluent to volume. Centrifuge 
the solution for 20 min. Use the supernatant 
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System suitability 
Sampie: Standard solution 

[Notę—S ee Tobie 3 for the relative retention tirnes.] 

Suitability requirements 

Resolution: NLT 2,0 between desacetyl diltiazem and 
diltiazem 

Relative standard deviatfon: NMT 3,0% 

Analysis 

Sam pies: Standard solution and Sam ple solution 
Calcu]ate the pereentage of desacetyl diltiazem In the 
portion of Tablets taken: 

Result - (rjr s ) x (G/G,) x 100 

r u = peak response of desacetyl diltiazem from the 
Sampie solution 

r$ - peak response of desacetyl diltiazem from the 
Standard solution 

G - concentration of USP Desacetyl Diltiazem 
Hydrochloride RS In the Standard solution 
(pg/ml) 

C u = nominał concentration of diltiazem 

hydrochloride in the Sampie solution (pg/mL) 
Calculate the pereentage of any individual unspecified 
impurity In the portion of Tablets taken: 

Result “ (r v /r s ) x (G/Q) x 100 

r u = peak response of each unspecified impurity 
from the Sampie solution 

Cs - peak response of diltiazem from the Standard 
solution 

Cs - concentration of USP Diltiazem Hydrochloride 
RS In the Standard solution (pg/mL) 

Cu - nominał concentration of diltiazem 

hydrochloride In the Sampie solution (pq/mL) 
Acceptance criterla: See Tobie 3. The disregard limit is 
0.05%. 


Table 3 


Na me 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT f%> 

Diltiazem related compound 

0.44 

__ 

Diltiazem reiated compound 

0.52 

_ 

Diltiazem related compound O* 

0JB 

_ 

Diftiazem related compound D d - h 

0,61 

_ 

Diftiazem refated compound E^ h 

0.66 

_ 

Desacetyl diltiazem 

0 .75 

1.5 

Diltiazem related compound A ( ' h 

0,83 

__ 

Diltiazem related compound Ba h 

0,89 

__ 

Diltiazem 

1,0 

— 


11 (25,3 5)-5 -(2- Ami noe t hy I) - 3-hyd roxy-2 - (4-hyd roxyp h eny l)-2,3-dihydro-I, 

5 - be n zo th iazepi ne-4(5 tf)-on e, 

h (25,35> 3- Hy d roxy-2-{ 3 - m e th oxy phe ny l)-5 -[2 -(methy 1 a m i no )ethy I] -2,3 - 
d i hyd roben zo[h j [ 1,4] th iazep in-4(5 H)-o n e. 

c (25,35)-5-[2- (Dl m et hy la m i no) ethy I]-2-(4hy d roxy p h e ny I)-4 -oxq- 2,3,4,5- 
tetrahydro-1,5-benzotmazepin-3-yl acetate. 

(25,3 S)-2-(4-Methoxyphenyl)-5-[2-(methylamino)ethyl]-4-oxo-2,3,4,5-tet- 
ranydro-1 ,5-benzothiazepme-3-yl acetate, 

* (2 5 ,3 5)- 3 -Hyd roxy-2 - (4-meth oxy p heny l)-2,3 - d i hyd ro-1,5- 
benzoth i azep i n c-4(5 hf)- one. 

* (2 R, 3 5)-5 -[2-{Di met h yla m i no)ethy 11 -2-£4 -meth oxy p h eny l)-4 - o xo-2,3,4,5- 
tetrahydro-1,5-be n zotn iazepine- 3 -yf acetale. 

9 (25,3 J)-2-(4-Methoxyphenyl)'4-oxO“2 J 3,4,5-tetrahydro-l,5- 
benzoth iazepine-3-y] acetate. 

h These are impurities related to the drug substance. They are not to be 
reported for the drug product and shouTd not be induded in the total 
impurities. 


Table 3 (Continued) 


Na me 

Reiatlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Any indryidual unspecified impurity 


0.2 

Total impurities 


2.0 


1 (25,3 5}-5-(2~A mi no e thy l)-3- hyd roxy-2-(4-hyd roxypil e ny !)-2,3 -d i hydro -1, 

5 -benzo th iazep ine-4 (5 tł)-o n e. 

b (2 5,3 5) - 3 - Hyd roxy-2-{ 3 -m e thoxy p h eny 1 )-5 T2-(m ethy I am i no)e t hy i J-2,3 - 
di hyd ro ben zo[b] [1,4] th ia zepi n -4 (5 tf)-one. 

c (25,3S)-5-[2-(Dimethylarrł]no)ethyl]-2-(4-hydroxyphenyl)-4-oxo-2 # 3,4,5- 
tetrahydro-1,5-benzotniazepin-3-yl acetale. 

d (25,35)-2-{4-M eth oxyph eny 1) -5- [2-(methyla m i no)ethy 1]-4 -oxo-2,3,4,5- tet¬ 
ra hydro-1 ,5-benzothiazepine-3-yi acetate. 
c (25,35)-3-Hydraxy-2-(4-methQxyphenyl)-2,3-dihydro-1,5- 
benzoth i azepi ne-4{5 e. 

I (2 R, 3 S)-5- [2-( Di methy la mi no) ethy 11-2- (4-meth oxy ph eny E)-4-oxo-2,3,4,5- 
tetrahydro-1,5-benzotniazepme-3-yl acetate. 

9 (25,3 5)-2-£4 - Me Ł h o xyph eny I) -4 - oxo -2,3,4,5 - te tra hyd ro-1,5- 
benzothiazepine-3-yl acetate. 

II These are impurities related to the drug substance. They are not to be 
reported for the dmg product and shoufd not be induded in the total 
impurities, 

AODDTUONAL REOLTIREMENTS 

e Packaging and Storage: Preserve in tight, light-resistant 
containers. Storę at contro! leci room temperatura. 

• USP Riference Standards (11) 

USP Desacetyl Diltiazem Hydrochloride RS 
CzoHjwISbOaS ■ HCI 408.9S 
USP Diltiazem Hydrochloride RS 


Dimenhydrinate 



C,7Hj,NO ■ C ? H 7 CIN 4 0 2 469.96 

1 H-Purine^ć-dione, 8-chlorO“3,7“dihydro-l,3-dimethyl-, 
compd. with 2-(diphenylmethoxy)-/V,N- 
dlmethyfethanamine (1:1); 

8-Chlorotheophyllfne, compound with 2-(diphenylmefhoxy> 
^N-dimefnylethylamine (1:1) [523-87-5], 

DEFINITION 

Dimenhydrinate contains NLT 53.0% and NMT 55.5% of 
diphenhydramine (Ci 7 H;iNO) and NLT 44.0% and NMT 
47.0% of 8-chlorotheophylline ^HzClN^Oz), calculated 
on the dried basis. 

IDENTIFICATION 

* A. Bnfrared Absgrptdgm (197K) 

ASSAY 

e Diphenhydramine 

Sampie: 150 mg of Dimenhydrinate 
Analysis: Dlssolve the Sampie In 75 mL of gladaf acetic 
acid, and dtrate with 0,05 N perchloric acid VS, deter- 
mining the endpoint potentiometrically. Perform a 
blank determination (see Titrimetry (541)), and make 
any necessary correctlons. Each mL of 0.05 N perchloric 
acid is equivalent to 12.77 mg of diphenhydramine 
(CtzH^iNO). 

Acceptance criteria: 53.0%-55,5% on the dried basis 

* S-CHLOROTHEOPHYLLINE 

Sampie: 800 mg of Dimenhydrinate 
Analysis: Place the Sampie in a 200-mL vo!umetric fiask, 
add 50 mL of water, 3 mL of 6 N ammonium hydrox- 
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idą and 6 mL of 100 mg/mL ammonium nitrate soEu- 
tion. Warm the mixture on a steam bath for 5 min. Add 
25.0 mL of 0.1 N silver nitrate VS, mix, and warm on a 
steam bath for 15 min with frequent shaking, Coof, di- 
fute with water to volumą and allow the precipitate to 
settle. Pass through a dry filter paper, discarding the 
first 20 mL of the filtrate. Pipet 100 mL of the filtrate 
into a 250-mL fiask, addify with nitric add, and add an 
excess of 3 ml of the add Add 2 mL of ferric ammo¬ 
nium sulfate TS, and Utratę the excess stlver nitrate with 
0.1 N ammonium thiocyanate V$. Each mL of 0.1 N 
silver nitrate is equiva!ent to 21.46 mg of 8-diforothe- 
ophyltine (C^H^CIN^O^). 

Acceptance criteria; 44.Q%-47.0% on the dried basis 

IMPURITIE5 

* Residue on Icnition (281}: NMT 03% 

* ORGANJC DlVBPURlTIES 

Diluent: Acetonitrile and water (18:82) 

Solution A: 10.0 g/L (equivalent to 133 mL/L) sol u tion 
of triethylamine in water, adjusted with phosphoric add 
to a pH of 2.5 
Solution B: Acetonitrife 
Mobile phase: See Tobie h 


Table 1 


Time 

(min) 

Solution A 

(%ł 

Solution B 

m 

Flow Ratę 
(mL/min) 

0 

82 

18 

1.2 

2 

82 

18 

1.2 

15 

50 

50 

1.2 

20 

20 

80 

2.0 

32 

20 

80 

2.0 


Return to original conditions, and re-equilibrate the 
system. 

System suitability solution: 0.114 mg/mL of USP Di¬ 
phenhydramine Hydrochloride RS ana 0.1 mg/mL each 
of USP D i phen hydra minę Related CompoundA RS, USP 
Theophylltne RS, and USP Dimenhydrinate Rei a te d 
Compound E RS in Diluent 

Standard solution: 2.28 pg/mL of USP Dlphenhydra- 
minę Hydrochloride RS in Diluent 
Sensitivity solution: 0.57 pg/mL of USP Diphenhydra- 
mine Hydrochloride RS in Diluent, from the Standard 
solution 

Sample solution: 1.0 mg/mL of Dimenhydrinate in 
Diluent 

Chromatographic system 

(See Chroma tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 25-cm; 5-gm end-capped packing 

Column temperaturę: 30^ 

Flow rafę: See Table 1. 

Injection volume: 10pL 
System suitability 

Sam pies: System suitability solution and Sensitivity 
solution 

Suitability requirements 

Resolution: NLT 1,5 between diphenhydramine re¬ 
lated compound A and diphenhydranmne, System 
suitability solution 

Signal-to-noise ratio; NLT 10 from the diphenhydra- 
m r n e p e a k, Sensitivity solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of any individual impurity En 
the portion of Dimenhydrinate taken: 

Resutt = (r u /r s ) x (Q/C u ) x (Mn/M r2 ) x 1 00 . 


ru - peak response of each impurity from the 
Sample solution 

n - peak response of diphenhydramine from the 
Standard solution 

Cs - concentration of USP Diphenhydramine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = concentration of Dimenhydrinate in the 
Sample solution (mg/mL) 

Mn = molecular weight of diphenhydramine, 25536 

M r2 = molecular weight of diphenhydramine 
hydrochloride, 29132 

Acceptance criteria: See Table 2. Disregard any peak 
less than 0.05%. 


Table 2 


Name 

Rebtive 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

TheoDhylllne 

0.3 

0,2 

8-Chiorotheophylline 

0.47 

_ 

Dimenhydrinate related 
compound E 

0.7 

0.15 

Diphenhydramine related 
compound A 

0.95 

0.2 

Di p h en b vd ra m i ne 

1.0 


Any other indiyidua! tmourity 

_ 

0.10 

Total impurities 

_ 

0.5 


SPECIFIC TEST5 
# LOSS ON DrYING (731) 

Analysis: Dry a sampEe under vacuum over phosphorus 
pentoxide for 24 h, 

Acceptance criteria: NMT 0,5% 

ADDITIONAL REQUIREMENT$ 
a Packaging and Storage: Preserve En welJ-closed 
containers, 

«> USP Reference Standards (11) 

USP Dimenhydrinate RS 
USP Dimenhydrinate Related Compound E RS 
8 -Chforocaffeine. 

8-Chforo3,7-dihydro3,3,7“trimethyM H-purine-2,6- 
dione. 

CaH 9 CfN40 2 228.64 
USP Diphenhydramine Hydrochloride RS 
USP Diphenhydramine Related Compound A RS 
2-(Diphenylmethoxy)-N-methylethanarnrne 
hydrochloride. 

CifiHi^NO - HO 277.79 
USP Theophyltine RS 


Di men hydrii matę Injection 

» Dimenhydrinate Injection is a solution of 
Dimenhydrinate in a mixture of Propyiene Glycol 
and water. It contains not less than 95.0 percent 
and not morę than 105.0 percent of the labeled 
amount of dimenhydrinate (C 17 H 21 NO • 
C7H 7 CIN,02). 

Packaging and storage—Preserve in single-dose or multi- 
ple-dose containers, preferably of Type I or Type III glass. 

USP Reference standards (11)— 

USP Dimenhydrinate RS 

Identification—The relative retention times of the major 
peaks for 8-chlorotheophylline and diphenhydramine in the 
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chromatogram of the Assay preparothn correspond to those 
In the chromatogram of the Standard preparation, as ob¬ 
tained in the Assay. 
pH (791}: between 6.4 and 7.2. 

Content of 8-dilorofheophyllme— 

Mobile phase —Dissolve 0.81 g of d/-10-camphorsulfontc 
acid and 0.70 g of sodium acetate in 700 mL of waten Add 
300 mL of mętna no!, mtx, and pass through a membranę 
fil ter having a 0.5-pm or fi ner porosi ty. 

Standard solution —Dissolve an accurately werghed quan- 
tity of USP Dimenhydrinate RS in methanol to obtain a 
Standard stock solution having a known concentration of 
about 0.5 mg per mL. Retain a portion of this Standard 
stock solution for use in the Assay, Pipet 5 ml into a 50-mL 
voJumetric fiask, dilute with methanol to voiume, mtx, and 
pass throuah a membranę filter havinq a 0.5-um or finer 
porosity. 

Test solution— Transfer an accurately measured volume of 
Injection, equivalent to about 50 mg of dimenhydrinate, to 
a 100-mL volumetric fiask, dilute with methanol to voiume, 
and mix to obtain a stock solution. Retain a portion of this 
stock solution for use in the Assay, Pipet 5 mL of this stock 
solution into a 50-mL volumetnc fiask, dilute with methanol 
to voiume, mix, and pass through a membranę filter having 
a 0.5-|im or finer porosity. 

Chromatographic system (see Chromatography <621))—-The 
liguid chromatograph is eguipped with a 280-nm detector, 
a 2-mm x 12,5-cm guard column that contains packing 12, 
and a 4.6-mm x 25-cm anaiyticai column that contains 
packing LI. The flow ratę is about 2 mL per minutę. Chro¬ 
matograph three replicate injections of the Standard soiu- 
tion t and record the peak responses as directed for Proce¬ 
durę: the relative standard deviation is not morę than 1.0%. 

F/ocedure—Separately inject equal volumes (about 1 0 p L) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the re¬ 
sponses for the major peaks. Calculate the auantity, in mg, 
of 8-chiorotheophyilme {GH 7 CIN 4 O 2 } in each mL of the ln- 
jection taken by the formula: 

(214.61 /469,96)(1 Q0OC/V)(ru / r s ) 

in which 214,61 and 469.96 are the molecular weights of 
8-chlorotheophylline and dimenhydrinate, respectively; C Is 
the concentration, in mg per mL, of USP Dimenhydrinate RS 
in the Standard solution; l/is the volume, in mL, of Injection 
taken; and and r$ are the peak responses obtained from 
the Test solution and the Standard solution , respectively. An 
amount of 8-chlorotheophylline that is between 43.4% and 
47.9% of the amount of dimenhydrinate obtained in the 
Assay is found, 

Other requirements—It meets the requirements under in¬ 
jections and fmplanted Drug Products (1). 

Assay— 

Solution A, Solution 8, Mobile phase f Intemal standard solu¬ 
tion , and Chromatographic system—Prepare as directed in 
the Assay under Dimenhydrinate Tablets. 

Standard preparation —Use a portion of the Standard 
stock solution that was prepared for the Standard solution in 
the test for Content of 8-chiorotheophylfine. Mix 5.0 mL of 
this Standard stock solution and 5.0 mL of InternaI standard 
solution and pass through a membranę filter having a 0.5- 
u m or finer porosity. 

Assay preparation —Use a portion of the stock solution 
that was prepared for the Test solution in the test for Content 
of 8-chlorotheophylline . Mix 5.0 mL of this stock solution and 
5.0 mL of Internal standard solution , and pass through a 
membranę filter having a 0,5-pm or finer porosity. 

Procedurę —Proceed as directed for Procedurę in the Assoy 
under Dimenhydrinate Tablets > Calculate the guantity, in mg, 


of dimenhydrinate (C17H21NO ■ GH7CIN4O2) in each ml of 
the Injection taken by the formula: 

(200 C/V)(RufRs) 

in which Cis the concentration of USP Dimenhydrinate RS 
in the Standard preparation; V is the volume, in mL, of In jec¬ 
tion taken; and the other terms are as defined therein. 


OSmeaihydrinate Orali Solution 

» Dimenhydrinate Orał Solution contains not less 
than 90.0 percent and not morę than 11 0.0 per- 
cent of the labeled amount of dimenhydrinate 
(C17H21NO ■ C7H7CIN4O2). 

Packagmg and storage—Preserve in tight containers, 

USP Reference standards {11}— 

USP Dimenhydrinate RS 

Identifkationi—The relath/e retention times of the major 
peaks for 8-chlorotheophylline and diphenhydramEne in the 
chromatogram of the Assay preparation correspond to those 
En the chromatogram of the 5 fon dard preparation , as ob¬ 
tained in the Assay. 

Content of S-chlorotheophylline— 

Ammonium bicarbonate solution, Diluent, Solution A t Solu- 
tion B, Mobile phase , Intemal standard solution, and Chromat¬ 
ographic system —Proceed as directed in the Assay under 
Dimenhydrinate Tablets . 

Standard solution —Prepare as directed for Standard prepa¬ 
ration in the Assay under Dimenhydrinate Tablets, 

Test solution —Prepare as directed for Assay preparation in 
the Assay, 

Procedurę —Separately inject equa! volumes (about 10 pi.) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the ar- 
eas for the major peaks. Calculate the quantity, In mg per 
mL, of 8-chlorotheophylline (C 7 H 7 CIN 4 O 2 ) in the portion of 
Orał Solution taken by the formula: 

(214.61/469,96X0.05 t Rs) 

in which 214.61 and 469.96 are the molecular weights of 
8-chlorotheophylfine and dimenhydrinate, respectively; W Is 
the weigbt, in mg, of USP Dimenhydrinate RS in the Stan¬ 
dard solution; and Ru and Rs are peak area rat!os of 
8-chlorotheophylline to the internal standard obtained from 
the Test solution and the Standard solution , respectiveJy. An 
amount of 8-chlorotheophylline that is between 43.4% and 
47.9% of the amount of dimenhydrinate obtained in the 
Assay is found. 

Alcohol Determmaticira (611): between 4.0% and 6.0% 
of C 2 H s OH. 

Assay— 

Ammonium bicarbonate solution , Diluent, Solution A, Solu¬ 
tion B, Mobile phase. Internai standard solution, Standard 
preparation , and Chromatographic system— Proceed as di¬ 
rected in the Assay under Dimenhydrinate Tablets . 

Assay preparation —Pipet 5.0 mL of Orał Solution into a 
suitable Container, add 5.0 mL of Internat standard solution , 
and mix. Transfer about 1 mL of this solution to a suitable 
Container, add about 5 mL of Diluent, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Dimenhydrinate Tablets. Calculate the guantity, in mg 
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per ml, of dimenhydrinate (C 17 H 2 >NO - C7H7CIN4O2} in the 
portion of the Orał Solution taken by the formula: 

O.OSWflWftj) 

in which W is the wdght, in mg, of USP Dimenhydrinate RS 
in the Standardpreparation; and Ru and R$ are the peal< area 
ratios of diphenhydramine to the internal standard obtainec 
from the Assny prppnration and the Standard preparation, re- 
spectiyely* 


Oimenhydnnate Tablets 

» Dimenhydrinate Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of dimenhydrinate 
(C 1? H 2 iNO ■ C7H7CIN4O2). 

Padkagmcg and storage—Preserve in well-dosed contaim 
ers, 

USP Reference standards (11)— 

USP Dimenhydrinate R$ 

Bderitif kation—The relative retention times of the 
8-chJorotheophyiline and diphenhydramine peaks in the 
chroma tog ram of the Assay preparation correspond to those 
in the chromatogram of the Standard preparation, as ob- 
tained in the Assay. 

DissoJution {711)— 

Medium ; water; 900 mL 
Apparatus 2; 50 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of Ci 7 H 2 iNO * 
C 7 H 7 CIN 4 O 2 dfssolyed by employing UV absorption at the 
wayelength of maximum absorbance at about 276 nm on 
filtered portions of the solution under test, suitably diluted 
with Dissolution Medium, if necessary, in comparison with a 
Standard solution having a known concentration of USP 
Dimenhydrinate RS in the same Medium, 

Toierances —Not less than 75% (Q) of the labeled amount 
of CI 7 H 21 NO ■ C 7 H 7 GN 4 O 2 is disso3ved in 45 minutes. 
Uniform sty of dosage units (905): meet the reguire- 
ments, the foflowing procedurę being used where the test 
for Content Uniformity is reauired. Transfer 1 Tablet to a 
50-mL yofumetrlc fiask, add about 5 mL of Ammonium bicar- 
bonate solution obtained from the Assay, and shake gently 
to dtsperse, sonicatlng, if necessary. Add 20.0 mL of Interna! 
standard solution obtained from the Assay, shake by me- 
chanical means for 30 minutes, and cenfrifuge, To 1 ml of 
the elear supernatant add about 9 mL of Diluent obtained 
from the Assay, and mfx, Continue as directed for Procedurę 
in the Assay. 

Content of S-chJorotheophylHne— 

Ammonium bicarbonate solution, Diluent, Solution Ą Solu¬ 
tion B, Mobile phase. Internai standard solution, and Chromat- 
ographic system —Prepare as directed in the Assay . 

Standard solution Prepare as directed for Standard prepa¬ 
ration in the Assay. 

Test solution—P repare as directed for Assay preparation in 
the Assay. 

Procedurę— Separatefy inject equal volumes (about 10 |iL) 
of the Standard solution and the Test solution into the chro¬ 
ni atograph, record the chromatograms, and measure the ar- 
eas for the major peaks. CalcuFate the guantity, in mg, of 


8-chforotheophyfline (C7H7CIN4O2) per Tablet taken by the 
formula: 

(214.61/469,96) W(/W ft) 

in whtch 214.61 and 469.96 are the molecular weights of 
8-chlorotheophylline and dimenhydrinate, respectiyely; W Is 
the weight, in mg, of USP Dimenhydrinate RS in the Stan¬ 
dard solution; and Ru and R s are peak area ratios of 
8-chiorotheophyJline to the internal standard obtained from 
the Test solution and the Standard solution, respectiyely. An 
amount of 8-chlorotheophylline ihat Is between 43.4% and 
47,9% of the amount of dimenhydrinate obtained in the 
Assay is found. 

Assay— 

Ammonium bicarbonate solution —Dissolve 4 g of ammo¬ 
nium bicarbonate In 250 mL of water. 

Diluent —DEssolve 4g of ammonium bicarbonate in 
200 mL of water. Add 50 mL of methanol, and mix, 

Solution A —Dissolve 0.8 g of ammonium bicarbonate in 
800 mL of water. Add 200 mL of methanol, filter, and de- 
gas, 

Solution B —Dissofve 0.8 g of ammonium bicarbonate In 
150 mL of water. Add 850 mL of methanol, filter, and de- 
gas. 

Mobile phase —Use yariable mlxtures of Solution A and So- 
iution B as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitability under Chroma - 
tography (621)). 

Interno! standard solution —Prepare a solution in methanol 
containlng 2.0 mg of 2-hydroxybenzyi alcohol per mL, 

Standard preparation —Accurately welgh about 50 mg of 
USP Dimenhydrinate RS, add about 5 mL of Ammonium bi- 
carhonate solution and 20.0 ml of internal standard solution, 
and mlx. To 1 mL of this solution add about 9 mL of Difuent, 
and mix. 

Assay preparation —Transfer 5 Tablets Into a 250-mL volu- 
metric fiask, add 25 mL of Ammonium bicarbonate solution, 
and shake gently to disperse, sonicating if necessary. Add 
100,0 mL of Internal standard solution, shake vtgorously for 
30 minutes, and centrifuge. To 1 mL of the elear superna¬ 
tant add about 9 mL of Difuent, and mix. 

Chromatographic system (see Chromatography (621))—The 
!iquid chromatograph Is eciulpped with a 229-nm detector 
and a 4.6-mm x 25-cm column that contains packlng L7. 
The flow ratę is about 1.5 mL per minutę. The chromato¬ 
graph Is programmed as follows. 


Time 

(minutes) 

Solution A 

(W 

Solution B 

(%) 

Elutlon 

0 

100 

0 

equrlibration 

0-7.0 

100 

0 

isocratic 

7. (W, 7 

100^0 

o-uoo 

linear gradient 

7,1-15 

0 

100 

fsocratic 

15-15,1 

0^100 

1OQ->0 

linear gradient 

15.1 “22.0 

100 

0 

isocratic 


Chromatograph the Standard preparation, and record the 
peak areas as directed for Procedurę: the relative retention 
times are about 0.3 for S-chlorotheophylline, 0.5 for the 
Internal standard, and 1.0 for diphenhydramine; the resolu- 
tion, R, between 8-chlorotheophylline and the Internat stan¬ 
dard is not less than 4,5; and the relative standard deviation 
for replicate injections is not morę than 2,0%. 

Procedurę —Separatefy inject equal yolumes (about lOpL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the areas for the major peaks. Calcu fate the guantity, in 
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mg, of dimenhydrinate (G 7 H 21 NO ■ CyhbClN.fOz) per Tablet 
taken by the formula: 

W(H 0 /Rs) 

in which W is the weight, In mq, of USP Dimenhydrinate RS 
in the Standard preparation; and Ru and R s are the peak area 
ratios of diphenhydramine to the internal standard obtalned 
from the A<isay preparotion and the Standard preparation f re- 
spectively. 


PSmercsiprol! 

hs-^Y^^ 

SH 

C 3 H a OS 2 124.23 
1-Propanol, 2,3-dimercapto. 

2,3-Dimercapto-l -propanol [59-52-9]. 

» Dimercaprol contains not less than 97.0 per- 
cent and not morę than 100.5 percent of 
C 3 HeOS 2/ and not morę than 1.5 percent of 1 , 2 , 
3-trimercaptopropane (C 3 H 8 S 3 ). 

Packaging and storage—Preserve in tigbt containers, in a 
cold place. 

Spec Ufie gravity (841): between 1.242 and 1.244. 
Di&tifling rangę, Method i (721): between 66 ° and 68 °, 
under a pressure of 0,2 mm of mercury. 

Refractive index (831): between 1.567 and 1.573. 

Limit of 1,2,3-frtmercaptopropane and related Smpn- 
ritieS“ 

Adsorbent —Use a suita bie chromatographic grade of 
100 -mesh silicie add. 

Standard buffer soiution —Prepare lOOmL of pH 6,0 Phos- 
phate Buffer (see phf (791)), and dissolve in it 100 mg of 
sodium bisulfite. 

Acid-washed solvent hexane —To 100 mL of soivent hexane 
contained rn a separator add 10 mL of sulfuric add, shake 
for not less than 12 hours, and allow the layers to separate. 
Transfer the acid-washed soivent to a distilling fiask, and dis- 
till slowfy, retaining only that portion distilling between 35° 
and 50°, Use only freshfy distilled materiał 

Diisopropyi ether —Place 100 ml of diisopropyi ether in a 
distilling fiask, and distil, retaining only that portion distiiling 
between 68 ° and 69°. Use oniy freshly distilled materiał 
[Caution —Do not evaporate to the point of near-dryness, sińce 
diisapropyl ether tends to form expłosive peroxides] 

Solvent hexane-diisopropyl ether mixture (mobile soivent)— 
Mix 50 mL of Diisopropyi ether with 50 mL of Acid-washed 
soivent hexane . 

Chromatographic tubę —Insert a smali pług of giass wool 
at the juncture of the tubę and the stem of a 600- x 13-mm 
chromatographic tubę. 

Chromatographic column —Mix 20 g of Adsorbent with 
20 mL of Standard buffer soiution. Make into a sfurry by mix- 
ing with 100 ml of chloroform. Transfer suceesslve portions 
of the slurry into the Chromatographic tubę , packing firmly 
and evenly with a dose-fitting, ground-glass tamper after 
each addition. Keep a Jayer of tiguid above the packed coh 
umn to prevent the formation of air spaces. Wash the col¬ 
umn free from chloroform with Solvent hexane-diisopropyl 
ether mixture f and allow the sofvent to fali to the Ievel of the 
Adsorbent 

Procedurę —Place about 250 ma of Dimercaprol, accu^ 
rately weighed and demonstratea to be free from hydrogen 
sulfiae as directed in the Assay ; in a 5-ml volumetric fiask. 


add So!vent hexane-diisopropyi ether mixture to volume, and 
mix, Transfer 2.0 mL of the resulting soiution to the pre- 
pared Chromatographic column. When the liquid has passed 
jnto the column, wash the wali of the tubę with a 2 -mL 
portion of Solvent hexane-diisopropyl ether mixture, and alfow 
the wash ing to fali to the level of the Adsorbent Fili the 
Chromatographic tubę with solvent, and coilect two succes- 
sive fractions: (4) a 20-mL fraction containing all of the 1,2, 
3-trimercaptopropane, and (S) a 3 mL fraction that servcs as 
a check on the separation. To each fraction add an equa! 
volume of alcohol, and titrate with 04 N iodine VS until a 
permanent yeflow cotor is produced. Perform a blank titra- 
tion on 20 ml of the sofvent mixture that has been passed 
through the column prior to introduction of the test speci- 
men, and make any necessary correction. Fraction ( B) does 
not decoiorize 1 drop of 0.1 N iodine VS. Each mL of 0.1 N 
iodine added is equivalent to 4.676 mg of C^HgSa. Not morę 
than 1 .5% of 1,2,3-tnmercaptopropane (C 3 Ha$a) \$ found. 
Assay— Test the Dimercaprol for the presence of hydrogen 
sulfide by examininq the vapor above the assay spedmen 
with moistened lead acetate test paper. If the paper dark- 
ens, bubble dry, oxygen-free nitrogen or carbon dioxide 
through the assay spedmen until a fresh strip of test paper 
qives a negative test. Transfer about 2 mL of hydrogen sul- 
nde-free Dimercaprol to a tared, glass-stoppered, 100-mL 
volumetric fiask, weigh accurately, add methanoi to vo!ume, 
and mix. Pipet 10 mL of the soiution into a 50-mL conical 
fiask, and titrate with 0,1 N iodine VS until a permanent 
yeliow color is produced. Perform a blank titration, and 
make any necessary correction. Calculate the percentage of 
C 3 H 8 OS 2 taken by the formula: 

0.6211 V/W- 1 323T 

in which V is the volume, in mL, of 0.1 N iodine used, W is 
the weight, in g, of specimen in the aJiouot taken, and T is 
the percentage of CsHsSs found In the determination of the 
Limit of 1,2,3-thmercaptopropane and related impurities. 


Pirriercaproi igijectSon 

» Dimercaprol Injection ts a stenie soiution of 
Dimercaprol in a mixture of Benzyl Benzoate and 
vegetable oil. It contains, in each 100 g, not iess 
than 9.0 g and not morę than 11.0 g of dimer¬ 
caprol (C 3 HaOS 2 ). 

Packagśng and storage—Preserve in single-dose or multi- 
ple-dose containers, preferably of Type I or Type III glass. 

U SR Eteference sfandards (11)— 

USP Endotoxin RS 

BacteriaU £ndotaxms Test (85)—It contains not marę 
than 1 USP Endotoxin Unit per mg of dimercaprol. 

Limit of 1,2,3-trimercaptopropane and related impu- 
ritśes— 

Adsorbent, Standard buffer soiution, Acid-washed solvent 
hexane, Diisopropyi ether ; Solvent hexane-diisopropyl ether 
mixture, Chromatographic tubę , and Chromatographic col¬ 
umn —Prepare as directed in the test for Limit of 1,2,3-trimen 
captopropane and related impurities under Dimercaprol. 

Procedurę —Place about 1 g of Injection, accurately 
weighed and demonstrated to be free from hydrogen sul¬ 
fide as directed in the Assay under Dimercaprol, in a 5-mL 
beaker, add 2 mL of Soivent hexane-diisopropyi ether mixture f 
and mix. Transfer the resulting soiution to the prepared 
Chromatographic column. When the tiquid has passed into 
the column, wash the beaker with two 2-mL portions of 
Solvent hexane-diisopropyi ether mixture, and allow the wash- 
ings to fali to the Ieve! of the Adsorbent Proceed as directed 
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for Procedurę in the test for Limit of 1,2,3-trimercaptopropare 
and related impurities under Dimercaprol . The limit of 1,2, 
3-trimercaptopropane (C 3 HbS 3 ) is not morę than 4.5%, by 
weight, of the content of dimercaprol 
Other requirements —ft meets the reąuirements under ln- 
jections and fmplanted Drag Products (1), except that at 
ttmes it may be turbid or contain smali' amounts of floccu- 
lent materiał 

Assay—Transfer about 2 mL of injection to a tared conical 
fiask, and weigh accurately. Add 100 mL of a mixture of 1 
volume of chloroform ano 3 volumes of methanoi, agitate 
to dissolve the Injection, and titrate with 0.1 N iodine VS to 
the production of a permanent yellow colon Perform a 
blank determination, and make any necessary correction. 
Calculate the percentage of dimercaprol (C 3 H a OS z ) jn the 
portion of Injection taken by the formula: 

Q. 62 U(VfW-vfvĄ 

in which V is the volume, fn mL, of 0,1 N iodine used; W is 
the weight, m g, of Injection taken; and ^ and w are the 
volume, in mL, of 04 N iodine and the weight, in g, of 
Injection, respectlvely, used in the test for Limit of 1,2 , 
3-trimercaptopropane and related impurities. 


Dimethyl Sulfoxide 

O 

I! 

HjC ^ ^CM a 

CzHfiOS 78.13 
MeLhane, suifinylbis-. 

Methyl sulfoxtde [67-68-5], 

» Dimethyl Sulfoxide contains not less than 
99.9 percent of QH 6 OS, calculated on the anhy- 
drous basis. 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standards <11 )— 

USP Dimethyl Sutfoxide RS 

Identification— 

A: Infrared Absorption (197F), potassium bromide plates 
being used, 

B: Add 1.5 ml cautiously and dropwise to 2.5 mL of hy- 
driodic add in a test tubę cooled in ice. Rlter the mixture 
rapidly, and collect the precipitate. Dry the precipitate in 
vacuum; a deep violet, crystalline solid is obtained, and it ts 
soluble in chloroform, yieldmg a red solution. 

Specific gravity (841): between 1.095 and 1401, 
Refractive mdex (831); between 1.4755 and 1.4775, 
AcidBty —Dissolve 50.0 g in 100 mL of water, and add phe- 
nolphtnalein TS. ff the solution remains colorless, titrate with 
0,01 N sodium hydroxrde until a ptnk cotor appears: not 
morę than 5.0 mL of 0.01 N sodium hydrox.ide is eon- 
sumed, 

Water Determination, Method I (921): not morę than 
04%. [notę—W eigh and transfer the test specimen in an 
environment of Iow humidity to minimize absorption of at- 
mospheric water.] 

UEtrayiolet absorbance —Maintain Dimethyl Sulfoxide in 
a water bath at a temperaturę of less than 20° [notę— Do 
not freeze,], and purge with dry nitrogen for 30 minutes. 
Record the UV absorption spectrum between 270 and 350 
nm in a 1-cm celi, using water as the blank: the spectrum is 
smooth with no absorption maxima; the absorbance at 275 


nm is not morę than 0.20, and the absorbance ratios, AW 
Am and Am!Am* at the wavelengths indicated by the sub- 
scripts, are not morę than 0.65 and 0,45, respectively. 
limit of nonvolatile residue —Evaporate about 100.0 g 
to dryness in a tared, preconditioned dish on a hot piąte 
under a suitable fume hood. Evaporate gently so boifing 
does not occur, The weight of the residue does not exceed 
0 , 01 %, 

Related compounds— 

System suitability solution —Prepare a solution contain ing 
about 045 mg of dimethyl sulfone per mL and 0.1 mg of 
dibenzyl per mL in Dimetnyl Sulfoxide. 

C hromatographic system (see Chromatography (621))—The 
gas chromatograph is equipped with a flame-ionization de- 
tector and contains a 0.32-mm x 15-m column bonded 
with a 3-pm film of phase C2; Initially the column tempera¬ 
turę is maintained at 100° for 15 minutes, then is inereased 
at a ratę of 10° per minutę to a temperaturę of 170°, and 
maintained at 170° for 20 minutes. The Injection port is 
maintained at a temperaturę of about 210°, and the detec- 
tor błock is maintained at a temperaturo of about 220°, He¬ 
lium is used as the carrier gas, flowing at a ratę of 1.7 mL 
per minutę, and the split ratio is 33:1. [notę —The split ratio 
can be modrfied in order to optimize performance,] Chro¬ 
matograph the System suitability solution , and record the 
eak responses as directed for Procedurę; the resolution, ff, 
etween dimethyl sulfone and dibenzyl is not less than 5.0; 
and the column effidency, determineo from the dimethyl 
sulfoxide peak, ts not less than 1000 theoretical plates. 

Procedurę— fnject about 1 pL of Dimethyl Sulfoxide into 
the gas chromatograph, record the chromatograrm, and 
measure the peak responses. Calculate the percentage of to- 
ta! impurities in the portion of Dimethyl 5ulfoxide taken by 
the formula: 

100 (r w /fj 

in which ry is the sum of the areas of all the impurity peaks; 
and ^ is the sum of the areas of alf the peaks: not morę 
than 04 % of total impurities ts found. 

Assay —Using the results from the test for Limit of nonvofo- 
tile residue and the test for Related compounds, calculate the 
percentage of C 2 H ń OS in the portion of Dimethyl 5ulfoxide 
taken by subtracting the percentage of nonvolatile residue 
and the percentage of total impurities found from 100.0%. 
[notę— A correction for percent water is not applied to the 
result.] 


Dimethyl Sulfoxide Cel 

» Dimethyl Sulfoxide Gel contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled concentration of OH fi OS. 

Packaging and storage —Preserve in tight, light-resistant 
containers. 

Labeling —Labei it to indicate that it is for veterinary use 
only, 

USP Reference standard* (11)— 

USP Dimethyl 5ulfoxide RS 

Identification —The retention time of the dimethyl sulfox- 
ide peak in the chromatogram of the Assay preporation cor- 
responds to that in the chromatogram of the Standard prep- 
aration , as obtained in the Assay. 

Minimum fili (755): meets the requirements, 

pH (791): between 47 and 67, determined on a mixture 

of 5 g of Ce! and 5 mL of water. 
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Assay— 

internal standard sołutbn —Transfer 1.0 mL of dimethyl- 
formamide to a 100-mL yoiumetrk: fiask, Add about 75 ml 
of methanol, and shake for about 1 minutę. Dilute with 
methanol to volume, and mix. 

Standard preparation —Transfer about 2 g of USP Dimethyl 
Su!foxEde RS, aecurately weighed, to a 100-mL volunretnc 
fiask, add 1.0 ml of dimethylformamide and 75 mL of meth- 
anol, and shake for about 1 minutę. Dilute with methanol to 
volume, and mix. This solution contains about 20 mg of 
USP Dimethyl Sulfoxide RS per mL 

Assay preparation —Transfer an aecurately weighed quam 
tity of Gef, equivalent to 2 g of dimethyl suJfoxide, to a 
100-mL volumetnc fiask. Add 1.0 mL of dimethylformamide 
and about 75 mL of methanol. Dilute with methanol to vol- 
ume, and mix. 

Chromatographic system (see Chromatography (621))—The 
gas chromatograph is eguipped with a flame-ionrzatron de- 
tector and a 4-mm x l.S-m column packed with 15% lig u id 
phase G39 on support SI A. The column is maintained at 
about 160° and the injection port and detector błock at 
about 20G D . Helium is used as the carrier gas, flowing at a 
ratę of about 30 mL per minutę. Chromatograph the Inter¬ 
nat standard solution , and record the peak responses as di¬ 
rected for Procedurę: examine the chroma togram to confirm 
that there are no peaks present that would interfere with 
the measurement of the dimethylformamide peaks and the 
dimethyl sulfox3de peaks in subseguent chromatograms. 
Chromatograph the Standard preparation , and record the 
peak responses as directed for Procedurę: the relative reten- 
tion times are about 0.4 for dimethylformamide and 1,0 for 
dimethyl su!foxide; the ta i ling factor is not morę than 2.0; 
the resolution, /?, between the dimethylformamide peak and 
the dimethyl sulfoxide peak is not less than 4; and the rela- 
tive standard deviation for replicate injections Is not morę 
than 2,0%, 

Procedurę — SeparateJy inject equal voiumes (about 2 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms for not less 
than 40 minutes, and measure the peak heights for the di¬ 
methylformamide and dimethyl sulroxide peaks. Calculate 
the percentage (w/w) of C z HgOS in the portion of Cel taken 
by the formula: 

10 (C/W)(R 0 /Rs) 

in which C is the concentratlon, in mg per mL, of USP Di¬ 
methyl Sulfoxlde RS in the Standard preparation; W is the 
weignt, in g, of Cel taken to p rep are the Assay preparation; 
and Ru and are the ratios of the dimethyl sulfoxide peak 
response to the dimethylformamide peak response En the 
chromatograms obtained from the Assay preparation and 
the Standard preparation , respectively. 


DBrnethyl Sylfoxide InicgatiOBi 

» Dimethyl Sulfoxide Irrigation is a stenie solution 
of Dimethyl Sulfoxidc in Water for injection, It 
contains not less than 95,0 percent and not morę 
than 105,0 percent of the labeled amount of 
C 2 H 6 OS, 

Packaging and storage— Preserve in single-dose contaln- 
ers, and storę af controlled room temperaturę, protected 
from strong light. 

Labelina—La bel If to indicate prominently that it is not 
intendeclfor injection. 


USP Reference sfandards <11 >— 

USP Dimethyl 5u!foxide RS 
USP Endotoxin RS 

Identification—A portion of the Assay preparation, chro- 
matographed as directed in the Assay f exhibits a major peak 
for dimethyl suifoxide, the retention time of which is identi- 
cal with that exhibited by the Standard preparation , 
BacterSal Emdotoxms Test (85)—It contains not morę 
than 0.5 Endotoxin Unit per rnL. 

Sterility Tests (71): meets the reguirements. 
pH (791): between 5.0 and 7.0, when diluted with water 
to obtain a solution containing 50 mq of dimethyl sulfoxide 
per mL, 

Assay— 

Standard preparation —Disso!ve an accurateiy weighed 
guantity of USP Dimethyl Sulfoxide RS in acetone, and di¬ 
lute guantitatively with acetone to obtain a solution having 
a known concentratlon of about 80 mg per mL. 

Assay preparation —Transfer an aecurately measured voh 
ume of Dimethyl Sulfoxide Irrigation, equivalent to about 
2 g of dimethyl sulfoxlde, to a 25-mL volumetric fiask, difute 
with acetone to vofume, and mix, 

Chromatographic system (see Chromatography (621))— 
Proceed as directed in the test for Dimethyl sulfone under 
Dimethyl Sulfoxjde. The relative standard aeviation for repli¬ 
cate injections of the Standard preparation is not morę than 
2 . 0 %. 

Procedurę —Introduce egual volumes (about 1.0 pL) of the 
Standard preparation and the Test preparation Into the gas 
chromatograph. Measure the peak responses, at correspond- 
ing retention times, so obtained, and calculate the guantity, 
in mg, of C^H^OS in each mL of Dimethyl Sulfoxide Irriga¬ 
tion taken by the formula: 

25(C / V)(tu I r$) 

in which C is the concentratlon, in mg per mL, of USP Di¬ 
methyl Sulfoxide RS in the Standard preparation; V is the 
volume, in ml, of Dimethyl Suifoxide Irrigation taken; and fu 
and are the peak responses from the Assay preparation 
and the Standard preparation, respectively. 


Dlmethyfl Sulfox8de Topical Solution 

» DimeLhyl Sulfoxide Topical Solution contains 
not less than 90.0 percent and not morę than 
110.0 percent of tne labeled concentratlon of 

c 2 h 6 os. 

Packaging and sto ragę—Preserve in tiaht, [ight-resistant 
eon tal ners. 

La bel mg—La bel It to indicate that Et is for veterinary use 
only, 

USP Refererace starsdards ( i 1)— 

USP Dimethyl 5ulfoxide RS 

Ddentof kation— 

A: The chroma togram of the Assay preparation, obtained 
as directed in the Assay , exhibits a major peak for dimethyl 
sulfoxide, the retention time of which corresponds to that 
exhibited in the chromatogram of the Standard preparation, 
obtained as directed in the Assay. 

8: To 2 ml of Topical Soiution in a test tubę add 5 mL of 
cold hydriodic add. Filter the mixture rapidly, and collect 
the predpitate. Dry the precipitate in vacuum: a deep violet, 
crystalline solid is obtained, and it rs soiuble in chloroform, 
yielding a red solution. 
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C: To 04 g of solid sodium hydroxide m a test tubę add 
10 mL of Topicai Solution, and beat on a steam bath until 
the sodium nydroxide bas dissolved. Add 10 mL of chloro- 
form, and shake, Fliter the chloroform fayer through a fflter 
funnel containing about 10 g of anhydrous sodium sulfate, 
Heat the fUtratę on a steam bath to remove the chloroform. 
Determine the IR spectrum of the IEquid residue as directed 
under Spectrophotometric Identification Tests (197F). The 
spectrum sn ohtained corresponds to that of a spectrum of 
USP Dimethyl 5ulfoxide RS, similarly prepared, 

Assay— [notę —Use glass equipment to prepare Solutions.] 

Internal standard solution —Transfer 3.0 mL of dimethyf- 
formamide to a 250-mL vo!umetric fiask. Add about 200 ml 
of acetone, and shake for about 1 minutę, Dilute with aee- 
tonę to volume, and mix. 

Standard prepa radon —Transfer about 2 g of USP Dimethyl 
SuffoxIde RS, accurately weighed, to a 250-mL vo3umetric 
fiask, add 3.0 mL of dimethylformamide and 200 mL of ace¬ 
tone, and sonicate for about 1 minutę. Difute with acetone 
to vo!ume, and mix to obtain a solution having a known 
concentration of about 8 mg of USP Dimethyl Suifoxide RS 
per mL, 

Assay preparation —Transfer an accurately measured voT 
ume of Topical Solution, equivalent to about 2 g of dimethyl 
sulfoxide, to a 250-mL volumetric fiask, add 3.0 mL of di¬ 
methylformamide and about 200 mL of acetone, and sonT 
cate for about 1 minutę, Dilute with acetone to volume, and 
mix, 

Chromatographic system (see Chromatography (621))—The 
gas chromatograph is equipped with a flame-Ionization de- 
tector and a 4-mm x 1.8-m column packed with 10% liquid 
phase G16 on support SI A. The column is maintained at 
about 1 7Q C , the injection port at about 200°, and the detec- 
tor błock at about 300°. The carrier gas is helium, flowing a: 
a ratc of about 20 mL per minutę. Cnromatograph two por- 
tions of the acetone used to prepare the Standard prepara¬ 
tion, the Assay preparation , and the InternaI standard solu¬ 
tion , and record the peak responses as directed under 
Procedurę. Discard the first chromatogram, and examine the 
second to confirm that there are no peaks present that 
would interfere with the measurement of the dimethylform- 
amide peaks and the dimethyl su1foxide peaks in subsequent 
chromatograms. Chromatograph the tnternal standard solu¬ 
tion, and record the peak responses as directed for Proce¬ 
durę: examine the chromatogram to confirm that there are 
no peaks present that would interfere with the measure¬ 
ment of tne dimethylformamide peaks and the dimethyl 
suifoxide peaks In subsequenl chromatograms. Chromato¬ 
graph the Standard preparation f and record the peak re¬ 
sponses as directed for Procedurę: the re!ative retention 
times are about 0.2 for acetone, 0.5 for dimethylformamide, 
and 7.0 for dimethyl $u!foxide; the resolution, R, between 
the dimethylformamide peak and the dimethyl sulfoxide 
peak Is not less than 2; the tailing factors for the dimethyl- 
rormamide peak and the dimethyl sulfox!de peak are not 
morę than 2,0; and the relative standard deviation for repli- 
cate injections is not morę than 2.0%. 

Procedurę — [notę —Use peak heights where peak re¬ 
sponses are indicated.] Separately inject equal volumes 
(about 2 ]iL) of the Standard preparation and the Assay prep¬ 
aration Into the chromatograph, record the chromatograms 
for not less than 20 minutes, and measure the responses for 
the dimethylformamide and dimethyl sulfoxide peaks. Ca3- 
culate the percentage (v/v) of C 2 H ć OS in the portion of Top¬ 
ical Solution taken by the formula: 

(2.5 / 1.096)10(C / V){Ru / R$) 

in which 1.096 is the specific gravity of dimethyl sulfoxide, 
Cis the concentration, in mg per mL, of USP Dimethyl Sulf- 
oxide RS in the Standard preparation; V is the voiume, in 
mL, of Topical Solution taken to prepare the Assay prepara¬ 
tion; and R u and fi* are the rat Eos of the dimethyl sulfoxide 


peak response to the dimethylformamide peak response in 
the chromatograms obtained from the Assay preparation 
and the Standard preparation, respectively. 


Dinoprost Tromethamine 


CjoHmOj ■ CjHnNCb 475.62 

Prosta-5,13-dien-l-oic acid, 9,11,7 5-trihydroxy-, (5Z,9ct,1 la f 
135,755)-, compd. with 2-amino-2-(hydroxymethyi)-l,3- 
propanedioi (1:1). 

(5, Z)-( 1 fi,2 fi, 3 fi, 5 5)-7«[3 / 5-Dihydroxy-2-[(3 S)-( 3-hyd roxy- 
7-octeny3)]cyclopentyl]-5“heptenoic add compound with 
2-amino-2-(nydroxymethyl)-l,3-propanedio! (1:1). 
Prostaglandin F 2o tromethamine [38562-01-5]. 

» Dinoprost Tromethamine contains not less than 
95.0 percent and not morę than 105.0 percent of 
C 20 H 34 O 5 - C 4 H 11 NO 3 , calculated on the dried ba- 
sis, [Caution —Great care should be taken to pre- 
vent inhaling particles of Dinoprost 
Tromethamine and exposing tne skin to it] 

Packaging and storage-“Preserve In tight containers. 

USP Reference standard* (11)— 

USP Dinoprost Tromethamine RS 
Identification, Intrared Absorption (197M). 

Specific rotafion (787 S): between +7 9° and +26°. 

Test solution: 20 mg per mL, in alcohoL 
Loss on drying (731)—Dry it in vacuum at room tempera¬ 
turę and at a pressure not exceedtng 5 mm of mercury for 
16 hours: it [oses not morę than 1.0% of its weight, 

Residue on igmtion (281): not morę than 0.5%. 
Chromatograplik purlty—[NOTĘ—Prepare Solutions im- 
medfately prior to use.] 

Mobile phase—Proceed as directed in the Assay. 

Standard stock solution —Prepare as directed for Standard 
preparation Sn the Assay . 

Standard solution— Transfer 1.0 mL of the Standard stock 
solution to a 50-mL volumetric fiask, difute with Mobile 
phase to volume, and m3x. 

Test solution— Prepare as directed for the Assay prepara¬ 
tion ♦ 

Chromatographic system —Proceed as directed in the As¬ 
say , Chromatograph the Test solution, and record the peak 
responses as directed for Procedurę: the resolution, R, be¬ 
tween dinoprost tromethamine and any other adjacent peak 
is not less tnan 1,0. 

Procedurę —Separately inject equal voiumes (about 10 pi) 
of the Standard solution and the test solution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses. Calcuiate the percentage of each impurity 
in the portion of Dinoprost Tromethamine taken by the 
formula; 

Z5(C/W)F(n/rs) 

in which C is the concentration, m pg per ml, of USP Di¬ 
noprost Tromethamine RS in the Standard solution; W is the 
weight, in mg, of Dinoprost Tromethamine taken to prepare 
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the Test solution; F is the relative response factor and is 
equa! to 0.25 for any peak at a relative retention tlme of 
about 0.30, 1.7 for any peak at a re!ative retention time of 
about 1.15, and 1.0 for any other peak; n is the peak re¬ 
sponse of each impurity obtained from the Test solution; and 
/s is the peak response of dinoprost tromethamine obtained 
from the Standard solution: not morę than 2 . 0 % of any im¬ 
purity havirtg a relative retention time of about 0.94 is 
fauna; not morę than 1.5% of any impurity having a refa- 
tive retention time of about 0.84 is found; not morę than 
0.5% of any other impurity is found; and not morę than 
2 . 0 % of afl other impurities is found. 

Assay—[NOTĘ—Prepare Solutions immediately prior to use.] 

Mobile phase —Prepare a flitered and degassed mixture of 
w a ter, acetonitrile, and phosphoric add (750:250:1), Make 
adjustments if necessary (see System Suitability under Chro¬ 
ma tog raphy {62 1)), 

Standard preparation —Dissolve an accurateiy weighed 
quantity of USP Dinoprost Tromethamine RS in Mobile 
phase , and dilute quantitatively, and stepwise Ef necessary, 
with Mobiie phase to obtain a solution havtng a known con¬ 
centration of about 1.0 mg per ml. 

Assay preparation —Transfer about 25,0 mg of Dinoprost 
Tromethamine, accurateiy weighed, to a 25-mL voiumetric 
fiask, disso!ve In and dilute witn Mobile phase to volume, 
and mix. 

Chromatographk system (see Chroma tog raphy (621))—The 
liquid chromatograph is eauipped with a 200 -nm detector 
and a 3.9-mm x 15-cm column that contains packing LI. 
The flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di¬ 
rected for Procedurę: the column efficiency is not less than 
6000 theoretical plates, and the reladve standard deviation 
for replicate injections is not morę than 2 . 0 %. 

Procedurę —SeparaieEy inject equal votumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of C 20 H 34 O 5 - C4H11NO3 in the portion of Di¬ 
noprost Tromethamine taken by the formula: 

2SC(ru/ rs) 

in which C is the concentration, in mg per mL, of USP Di¬ 
noprost Tromethamine RS in the Standard preparation; and 
fy and r 5 are the peak responses obtained from the Assay 
preparation and the Standard preparation , respectlvely. 


Dinoprost Tromethamnine Injection 

» Dinoprost Tromethamine Injection is a sterile 
solution of Dinoprost Tromethamine in Water for 
Injection. It may contain a suitahle preservative, 
such as benzyl akolici. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of dinoprost (C 20 H 34 O 5 ). 

C autiori—ExLreme turę should be exerdsed when 
handling dinoprost tromethamine as it is readily 
absorbed through the skin; acddental spillage on 
the skin should be washed off immediately with 
soap and water. 

Packaging and storage —Preserve En stngle-dose or in 
multiple-dose containers, preferably of Type f glass. 

Labeling —Label it to indicate that it is for veterinary use 
only. 


USP Reference standard* (11;— 

USP Dinoprost Tromethamine RS 
USP Endotoxin RS 

Identification—The retention tEme of the derivatized di¬ 
noprost peak in the chroma tog ram of the Assay preparation 
corresponds to that of the derivatized dinoprost peak in the 
Standard preparation , both re!ative to the interna! standard, 
obtained as directed in the Assay, 

Bacterial EnduLujtin* Test (85) — it contains not morę 
than 8 USP Endotoxin Units per 1,0 mg of dinoprost. 
Sterility Tests (71)—-ft meets the requirements when 
tested as directed for Membranę Fiitration under Test for Ste¬ 
rility of the Product to be Examined , 
pH (791): between 7,0 and 9,0, 

Other reqinrements—It meets the requirements under In- 
jections and Implanted Drag Products (1). 

Assay— 

Mobile phase —Prepare a solution consisting of methylene 
chloride, 1,3-butanedlol, and water (496:3.5:0.25). 

internal standard solution—Prepare a solution in Mobile 
phase containing about 0,75 mg of guaifenesin per mL. 

Reagent preparations— 

A —Prepare a solution containing about 10 mg of a- 
bromo-2'-acetonaphthone per mL of acetonitrile. Use a 
freshly prepared solution. 

B —Prepare a solution containing 5 \iL of diisopropylethyl- 
amine per ml of acetonitrile. Use a freshly prepared solu¬ 
tion. 

C—Prepare a ci tratę buffer solution by dissolvmg 10,5 g 
of citric add monohydrate En about 75 mL of water and 
adding 5 N sodlum nydroxide until a pH of 4.0 is obtained. 
Dilute with water to 100 mL, and mix. 

Diluent— Use Sterile Water for Injection containing 0.945% 
of benzyl alcohoi. 

Standard preparation— Dissolve an accurateiy weighed 
guantity of USP Dinoprost Tromethamine RS in Diluent to 
obtain a soEution havmg a known concentration of about 
0,67 mg of dinoprost tromethamine per ml (Standard stock 
preparation). Transfer 1.0 mL of this solution to a suitable 
Container, and add 1.0 mL of Reagent C and 20,0 mL of 
methylene chloride. Shake and centrifuge. Transfer 5,0 mL 
of the lower layer into a suitable Container, and evaporate 
with the aid of nftrogen to dryness, Wash the Enside of the 
Container with 200 pL of Reagent A. Swlrl to dfssolve, add 
100 uL of Reagent B, and mlx. Allow the solution to stand 
for about 1 hour at room temperaturę, evaporate to dry- 
ness, add 4.0 mL of internal standard solution , and mix to 
obtain a Standard preparation havlng a known concentration 
of about 0.0419 mg of USP Dinoprost Tromethamine RS per 
mL. 

Assoy preparation —Dilute and mix an accurateiy meas- 
ured volume of Injection with Diluent to obtain a solution 
having a known concentration of about 0.5 mg of dinoprost 
per mL (4ssay stock preparation ), Proceed as directed for 
Standard preparation , beginning with 'Transfer 1.0 mL of 
this solution." 

Chromatographk system (see Chromatography (621))—The 
liguid chromatograph is eauipped with a 254-nm detector 
and a 4,6-mm x 30-cm column that contains packing L3. 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the Standard preparation , and record the peak responses as 
directed for Procedurę: the resofution, R, between the di¬ 
noprost tromethamine and internaf standard peaks is not 
less than 10, and the relative standard deviation for replicate 
injections is not morę than 2.0%, 

Procedurę —inject equa! volumes (about 20 pL) of the As¬ 
say preparation and the Standard preparation into the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses at equivalent retention times. The relative 
retention times are about 0.4, 0.5, 1.0, and 1.2 for the in¬ 
terna! standard, the 1 S-R epimer, dinoprost tromethamine. 
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and the 5,6 -trans isomer, respectively. Calculate the quan- 
tity, in mg, of CaoH^Os in each ml of the Injection taken by 
the formula: 

(354.48/475,ó2)(DCX/W R$) 

rn whkh 354,48 and 475,62 are the molecular weights of 
dinoprost and dinoprost tromethamine, respecti vely; O is 
the dilution faetor used in preparing the Assay stock prepora * 
t/on; C is the concentration, in mg per mL, ot U5P Dinoprost 
Tromethamrne RS in the Standard stock preparation; and Ru 
and R s are the ratios of the responses for the dinoprost 
tromethamine and internal standard peaks obtained from 
the Assay preparation and the Standard preparation, respec- 
tively* 


Dinoprostone 



CuHizOj 352,47 

Prosta-5,13-dien-1-oic acid, 11,15-dihydroxy-9-Gxo-, 
(5Z,11a,13£,15S)-; 

(E,Z)-( 1 « # 2^3^-743-Hydroxy-2-[{35)-(3-hydroxy-1 -octenyl)]* 
5-oxocydopentyl]-5-neptenoic acid; 

Prostaglandin E 2 [363-24-6]. 

DEFINITION 

Dinoprostone eontains NIT 97*0% and NMT 103.0% of di- 
noprostone {GoH^Os). 

[Notę—P repare all Solutions in all tests immediately before 
use*] 

IDENTIFICATION 

* A. 1NFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 

A5SAY 

* Procedurę 

Solution A: 0.2% (v/v) of 5 N acetk acid in water 
Mobile phase: Methanol and Solution A (29:21) 

System suitability solution: 0.04 mg/mL each of USP 
Dinoprostone RS and USP Dinoprostone Related Com- 
pound C RS in Mobile phase 

Standard solution: 2*5 mg/mL of USP Dinoprostone RS 
in Mobile phase 

Sample solution: 2.5 mg/mL of Dinoprostone in Mobile 
phase 

Chromatographic system 

(See ChromatographY (621}, System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4,6-mm x 25-tm; packing LI 

Column temperatura: 30° 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 3*8 between dinoprostone and di¬ 
noprostone related compound C, System suitability 
solution 


Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of dinoprostone {C^H^Os} in 
the port i on of Dinoprostone taken: 

Result = (r u fn) x (Cd Cu) x 100 

fu = peak response from the Sample solution 

ri = peak response from the Standard solution 

G - concentration of USP Dinoprostone RS in the 
Standard solution (mg/mL) 

Cy = concentration of Dinoprostone in the Sample 
solution (mg/mL) 

Acceptance criteria: 97.0%-103.0% 

IMPURITIES 

• Residue on Ignition (281): NMT 0,5% 

* ORGANIC IMPURITIES 

Mobile phase. System suitability solution, and Sample 
solution: Prepare as directed in the Assay. 

Standard stock solution: Prepare as directed for the 
Standard solution in the Assay. 

Standard solution: Transfer 0*5 mL of the Standard 
stock solution to a 50-mL volumetric fiask, and dii u te 
with Mobile phase to volume, 

Chromatographk system 
(See Chromatograpny {62 1), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4,6-mm x 25-cm; packing LI 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 20 pl 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 3*8 between dinoprostone and di¬ 
noprostone related compound C, System suitability 
solution 

Column effkiency: NLT 6000 theoretical pJates, 
Standard solution 

Relative standard deviation: NMT 10.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Dinoprostone taken: 

Result = fo/n) x (G/G,) x (1/0 x 100 

fu = peak response of each impurity from the 
Sample solution 

n = peak response of dinoprostone from the 
Standard solution 

G = concentration of USP Dinoprostone RS in the 
Standard solution (mg/mL) 

Cy = concentration of Dinoprostone in the Sample 
solution (mg/mL) 

f = relative response faetor (see Tobie 1) 

Acceptance criteria: See Table h 


Ta bit 1 


Name 

Relatfve 

Retention 

Time 

RelatJve 

Response 

Faetor 

Acceptance 

Criteria, 

nivit r%> 

15-Oxo-di n onro stone 

0*79 

5 

, * 

15-EDi-dinoorostone 

0,85 

1*1 

* 

B-lsodinoDrostone 

0,90 

1*0 

# 

Dinoprostone 

1.00 

— 

— 


* The sum of Lhese three impurities is NMT 1,0%. 
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Tabfe l (Continued) 


Narcie 

Rehtive 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%l 

Dinoprostone related 
compound C 

1,15 

1.0 

2.0 

(5Z,13FJ55)-15- 
Hy d roxy-9-o xo p rosta- 
5, 10,13-triene4 -oic 
acid 

1.80 

5 

1.0 

(5Z,13£,155)-15- 
Hy d ro>sy-9-oxop rosta- 
5 # 8(12)j 3-trienJ -oic 
add 

1,90 

1.43 

TO 

Any indh/idual 
unspedfred impuritv 

— 

TO 

0,10 


* The sum oF these three impurities is NMT 1.0%. 


SPECIFIC TESTS 

a Optical Rotation, Spedfic Rotation (781S) 

Sample solution: 5 mg/mL in alcohol 
Acceptance criteria: -82,0° to -90,0°, at 20° 

■ Water DeteRWHnAT io H t Method I (921): NMT 0.5% 

AODITIONAL REQUIREMENTS 

a Packaging and Storage: Preserve in well-closed, light- 
resistant containers. 

* USP Reference Standards (11) 

USP Dinoprostone RS 

USP Dinoprostone Related Compound C RS 
(£)- 7 - {(1 R,2R t 3 R)-3-Hyd roxy-2-[(5, £)~3 -hydroxyoct-1 -en- 
1 -yl]-5-oxocydopentyl}hept-5-enoic add. 

CzoUnOs 352.47 


PioxybeBizone 



Ci 4 H( 2 G.i 244.24 

Methanone, (2-hydroxy-4-methoxyphenyl)(2-hydrox- 
yphenyl)-; 

2 y 2 -Dihydroxy-4-methoxybenzophenone [131-53-3]. 

DEFINmON 

Dioxybenzone contains NLT 97,0% and NMT 103.0% of di- 
oxybenzone (CnHi 2 0 4 ) # calculated on the dried basis. 

IDENTIFICATION 

* A, Dnfrared Absorption (197K) 

* B. The retention frme of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtaEned in the Assay. 

ASSAY 
a Procedurę 

Mobile phasc; Methanol and water (60:40) 

Standard solution: OJ mg/mL of USP Dioxybenzone 
RS in Mobile phase* Sonicate if necessary to disso]ve> 
Sample solution: 0,1 mg/mL of Dioxybenzone in Mo¬ 
bile phase « Sonicate if necessary to dissoive* 


Chromatographic system 

(See Chromatograpny (621), System Sutiabfflty.) 

Modę: LC 

Detector: UV 286 nm 

Cołumn; 4.6-mm x 7,5-cm; 3.5Tmn packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 fiL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1.5 
ReJative standard deviat*on: NMT 0,73% 

Analysis 

Sam pies: Standard solution and Sample solution 
Cakufate the percentage of dioxybenzone (ChH^O^) in 
the portion of Dioxybenzone taken: 

Result = (ru/rs) x ( Q/Cu ) x 100 

r 0 = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentration of USP Dioxybenzone RS in the 
Standard solution (mg/mL) 

Cu - concentration of Dioxybenzone in the Sample 
solution (mg/mL) 

Acceptance criteria: 97.0%-l 03,0% on the dried basis 

SPECIFIC TESTS 

* CONGEAL1NG TEMPERATURĘ (651): NLT 68.0° 

* LOSS ON DRYING (731) 

Analysis: Dry a sample under vaojum at 40° for 2 h. 
Acceptance criteria: NMT 2,0% 

AODITIONAL REQUIR1EMŁENTS 

o Packaging and Storage: Preserve in tight, Nght-resistant 
containers. 

* USP Reference Standards (11) 

USP Dioxybenzone RS 


Dioxybenzone arad Oxybenzone Cream 

DEFINITION 

Dioxybenzone and Oxybenzone Cream ts a mixture of ap- 
proximate!y eauai parts of Dioxybenzone and Oxyben- 
zone in a suitable cream base. tn each 100 g, it contains 
NLT 2.7 g and NMT 3.3 g each of dioxybenzone 
(CmHi 20 4 ) and oxybenzone (C 14 Hi 2 03 ). 

IDENTUFiCATION 

a A. ULTRAVIOLET ABSORPTION (197U) 

Sample Solutions: The Solutions from the Cream used 
for measurement of absorbance in the Assay 

Acceptance criteria: Meets the reguirements 

ASSAY 

» Procedurę 

Standard solution A: 12 jig/mL of USP Dioxybenzone 
RS in methanol 

Standard solution B: 12 pg/mL of USP Oxybenzone RS 
in methanol 

Sample solution: Disso]ve a portion of Cream, equiva- 
lent to 25 mg each of dioxybenzone and oxybenzone, 
in methanol in a 100-mL volumetric fiask, and dilute 
with methanol to volume. Pipet 1 ml of this solution 
into a 1 5-mL conical test tubę, evaporate on a water 
bath just to dryness using a gentle current of air, and 
dissolve the resldue in 200 pL of methanol. 

Analysis 

Prepare sheets of chromatographic paper (Whatman 
No. 1 or equivalent), each measuring about 23 x28. 

5 cm, as follows. Immerse the sheets in a l-in-20 solu¬ 
tion of light minerał oif in solvent hexane, withdraw 
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them immediatefy, and allow to air-dry. On one sheet, 
mark a starting linę about 2.5 cm from the long edge, 
and apply the entire Sample solution as a uniform 
streak along the starting ftne* Use a current of air or an 
air blower, rf necessary, to maintain the width of the 
streak between 5 and 10 mm* Rinse the conical test 
tubę that contained the Sample solution wrth 100 of 
methanol, and apply the rinse to the starting linę* Sim- 
ilarly, repeat the nnsing and streaking with two addi 
tionai portions of methanol, then allow the paper to 
air-dry for 5 min. 

Staple together the short edges of the paper to form a 
cylinder, and place it in a 12-cm x 25-cm cylindrical 
chromatographic chamber containing 40 mL of a mo¬ 
bile so!vent consisting of a mixture of equal volumes 
of acetone and water. Seal the chamber, and allow the 
chromatogram to deve!op for 2 h* 

Remove the paper from the chamber, air-dry, remove 
the Staples, and view the chromatogram under short* 
wavetength (254 nm) UV radiation. Mark the two 
bands representing the separated dioxybenzone and 
oxybenzone, respectively. 

Determine the relative position of each benzone on the 
chromatogram by applying suitable aliauots of each 
Standard solution to another prepared cnromato¬ 
graphic sheet and developing the chromatogram in a 
manner similar to that described for the Sample 
solution, 

Cut the marked bands from the sheet, then, keeping 
the band segments separate, cut each into several 
piec es to facilitate extraction. Pface the pieces from 
each band in separate glass-stoppered 50-mL conical 
flasks, add 20.0 mL of methanol to each fiask, and 
shake gently for 30 min. 

Blank: To provide the chromatographic blank, treat one 
of the prepared chromatographic sheets in the same 
manner as described above, but omit the applicatlon of 
the Sample solution * From the chromatoarapned paper, 
cut the areas corresponding to the bands producea by 
the benzones from the Sample solution f and in the same 
manner extract the blank bands for 30 min with 
20.0 mL of methanol* 

Instrumental conditions 
Modę: UV 
Celi: 1 cm 

Analytical wavelength: Maximum absorbance at 
about 325 nm 
Anatysis 

Samples; Result i ng Solutions from Standard solution Ą 
Standard solution Sample solution, and Blank 
Calcu la te the quantity, in ma, of dioxybenzone 
(C 14 H 12 O 4 ) in the portion of Cream taken: 

Result = [(Au - A b )/Ai)] x C x 2 

A u = absorbance of the dioxybenzone solution from 
the Sample solution 
Aa = absorbance of the Blank 
A* - absorbance of Standard solution A 
C - concentration of USP Dioxybenzone RS in 
Standard solution A (pg/mL) 

Calculate the quantity, in mq, of oxybenzone 
(CnHizOj) in the portion of Cream taken: 

Result = [(A u - A b )/As) 3 x C x 2 

Au = absorbance of the oxybenzone solution from 
the Sample solution 
Ab = absorbance of the Blank 
Ai = absorbance of Standard solution B 
C = concentration of USP Oxybenzone RS in 
Standard solution B (jig/mL) 

Acceptance criterla: In each 100g, NLT 21 g and 
NMT 3.3 □ each of dioxybenzone (C 14 H 12 O 4 } and oxy* 
benzone (C 14 H 12 O 3 ) 


PERFORMANCE TEST5 

* Minimum Ful (755): Meets the requirements 

ADDITIONAL R£QUfREMENTS 

■ Packacing ano Storage: Preserve in tight containers. 
o USP Reference Standards (11) 

USP Dioxybenzone RS 
USP Gxybenzone RS 


Piphenhydramine Citrate 



CijH 2 ,NO ■ CsHaO? 447.48 

Ethanamine, 2-(diphenylmethoxy)-N,/V-dimethyL, 2-hy- 
droxy-l ,2,3-propanetricarboxylate (1:1); 
2-(Diphenylmethoxy)-W,N-dimethylethylaminę citrate (1:1) 
[88637-37-0]* 

DEFINITION 

Diphenhydramine Citrate contains NLT 98.0% and NMT 
102 . 0 % of diphenhydramine citrate (C 17 H 21 NO ■ CfiHaO ? ), 
calculated on the dried basis* 

IDENTIFICATION 

* A. [NFRARED AB50RPTI0N (T97K) 

* B. The retention time of the major peak of the Sample 

solution rorresponds to that of the Standard solution , as 
obtained in the Assoy* 

o C. Identification Tests—General, C/trate (191) 

ASSAY 

* PROCEDURĘ 

Buffer: 5.4 g/L of monobasic potassium phosphate, ad- 
justed with phosphortc acid to a pH of 3.0 
Mobile phase: See Table 7* 


Tobie T 


Time 

(min) 

Buffer 

AcetonitrJle 

(%) 

0 

65 

35 

4 

65 

35 

7 

20 

80 

9 

65 

35 

13 

65 

35 


Diluent: Acetonitnle and Buffer (35:65) 

System suitability solution: 0.15 mg/mL of USP Di¬ 
phenhydramine Citrate RS and 0.1 mg/mL of USP DL 
phenhydramine Related Compound A RS in Diluent 
Standard solution: 0*12 mg/mL of USP Diphenhydra¬ 
mine Citrate RS in Diluent 

Sample solution: 0.12 mg/mL of Diphenhydramine Cit¬ 
rate in Dlfuent 
Chromatographic system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column; 4.6-mm x 25-cm; 5-pm packing L7 
FIow ratę: 1.2 mL/min 
Injection volume: 10 jjL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 
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Suitability reouirements 

[Notę—I ne relative retention times for diphenhydra¬ 
mine related compound A and diphenhydramine are 
0.9 and 1.0, respectivelyj 

Resolution: NLT 1.5 between diphenhydramine re- 
lated compound A and diphenhydramine, System 
suitability soluthn 

Tallin g factor: NMT 1 . 8 , Standard solution 
Relative standard deviation: NMT 0.85% for six rep- 
! i ca te injections, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of diphenhydramine citrate 
(C 17 H 21 NG ■ CńHsO^) in the portEon of Diphenhydra¬ 
mine Citrate taken: 

Result - (rjr s ) x (C 5 /C<;) x 1 00 

r u - peak response for diphenhydramine from the 
Sample solution 

rj - peak response for diphenhydramine from the 
Standard solution 

Cs = concentration of USP Diphenhydramine 

Citrate RS in the Standard solution (mg/mL) 

C u = concentration of Diphenhydramine Citrate in 
the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102,0% on the dried basis 

IMPURIT1E5 

* Residue on Bgnition (281) 

Sample: 8 g 

Analysis: To the Sample add 5 ml of sulfuric acrd, and 
char. After the substance is thoroughly charred, add 
4 mL of nitric acid and a few drops of sulfuric add, heat 
ently untii fumes are no longer evo!ved, and ignite at 
00 ± 25° unttl the carbon Es consumed. Place in a muf- 
f!e furnace at 550 ±50° for about 1 h. Continue the 
ignition untii constant weight is attained. 

Acceptance criteria: NMT 0.1% remains. 

* 0RGANSC 1MPUR1TIES 

Buffer: 5.4 g/L of monobasic potassium phosphate, ad- 
justed with phosphoric add to a pH of 3.0 
Mobile phase: Acetonitrile and Buffer (35:65) 

System suitability solution: 0.15 mg/mL each of USP 
Diphenhydramine Rdated Compound A RS, benzhydroE, 
and USP Diphenhydramine Citrate RS in Mobile phase 
Standard solution: 0.005 mg/mL of USP Diphenhydra¬ 
mine Citrate RS in Mobile phase 
Sensitivity solution: 0,5 pg/mL of USP Diphenhydra¬ 
mine Citrate RS in Mobile phase from the Standard 
solution 

Sample solution: 1.1 mg/mL of Diphenhydramine Cit¬ 
rate in Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 220 nm 

Cofttmn: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1,2 mL/min 
Injection volume: IOjllL 
Run time: 8 times the retention time of 
diphenhydramine 
System suitability 

[NOTĘ—See Tobie 2 for the reEative retention times,] 
Samples: System suitability solution and SensitMty 
solution 

Suitability requirements 

Resolution: NLT 2.0 between diphenhydramine re- 
lated compound A and diphenhydramine 


Signal-to-noise ratio: NLT TO, SensitMty solution 
Analysis 

Samples: Standard soluthn and Sampie solution 
Calculate the percentage of each impurity in the gor¬ 
don of Diphenhydramine Citrate taken: 

Result - (rtz/rs) x (Cs/Cu) x (1/F) x 100 

ru - peak response of each impurity from the 
Sample solution 

r$ ~ peak response of diphenhydramine from the 
Standard solution 

Cj = concentration of USP Diphenhydramine 

Citrate RS in the Standard solution (mg/mL) 
Cy ~ concentration of Diphenhydramine Citrate in 
the Sampie solution (mq/mL) 

F - reEative response factor (see Table 2) 
Acceptance criteria: See Table 2. Disregard peaks that 
are less than 0.05% of the diphenhydramine peak. 


Table 2 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%1 

Ci tri c acid 1 

0.3 

_ 


Diphenhydramine 
related compound 

A b 

0.9 

1.6 

O.S 

Diphenhydramine 

1.0 

-_ 


4-Methyldiphen- 

hydramine c 

1.4 

1.4 

0.3 

4-Bromodiphen- 

hydramine d 

1,8 

1.4 

0.3 

Benzhydrol 

3.8 

2.4 

0,3 

Benzophenone 1 

7.7 

1.4 

0.3 

Any other 

unspecified impurity 

— 

1.0 

0.10 

Total impurities 

— 

— 

TO 


'SalL counler ion is induded In the table for Identification purposes only, 
b 2-(Dtph eny Ime thoxy) -H- m ethy leth anam i n e . 

c 2-[(/?5)-(4 -Met hyl p h e ny i)p heny I methoxy]- N f N-di methy \ e Lhan aminę. 
d 2-f ■ B romo p h e ny I )p heny I melhoxy] - N, N- dl methy le t ha nam ine. 

Ę Dlphenylrnethanol. 

* Diphenylmethanone. 

SPECIFIC TESTS 
® ioss ON Drying (731) 

Sampie: Dry at 105° for 3 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUBREMENTS 

* Packaging and Storach: Preserve in tight, light-resistant 
containers. 

O USP Reference Standards (11) 

USP Diphenhydramine Citrate RS 
USP Diphenhydramine Related Compound A R5 
2-(Diphenylmethoxy)-iV-methy!ethanamIne 
hydrochloride. 

C T6 Ht9NO * HCE 277.79 


Diphenhydramine Citrate and 
Ibtcproffera TahOets 

DEFINETION 

Diphenhydramine Citrate and Ibuprofen Tablets contain NLT 
90.0% and NMT 110.0% of the labeled amounts of di¬ 
phenhydramine citrate (C^bhtNG C 6 H b O/) and ibuprofen 
(CnHi S 0 2 ). 
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IDENTIFICATION 

■ A. The retention times of the diphenhydramine and 
ibuprofen peaks from the Somple soiution correspond to 
those of the Standard soiution , as obtained in the Assay. 

ASSAY 

• Procedurę 

Buffer A: 6*9 g/L of monobasic sodium phosphate rn 
water 

Buffer B: 6,9 g/L of monobasic sodium phosphate in 
water. Adjust with triethylamine to a pH of 7.2* 

Mobile phase: Acetonitrile, triethylamine, glacial acetic 
acid, and Buffer A (45; 0*2: 0*2: 55) 

Diluent: Acetonitrile and Buffer B (3:2) 

Standard soiution: 1.1 mg/ml of USP Diphenhydra¬ 
mine Gtrate RS and 5*7 mg/mL of USP Ibuprofen RS in 
Diluent. [NOTĘ—Sonicate as necessary.] 

Sample soiution: Transfer 10 Tablets into a suitable vol* 
umetric fiask, add 350 mL of Diluent, and shake with a 
rotary shaker for 20 min. Sonicate for 20 min with in* 
termediate shaking to obtain a soiution containing 
about 1,1 mg/mL of diphenhydramine ci tratę ancf 
5*7 mg/ml of ibuprofen. Centrifuge an aliguot at 4000 
rpm for 10 min, and use the supernatant. [Notę—D o 
not dilute to volume.] 

Chromatographic system 
(See Chromotograpny (621), Sysfe/n Suitability.) 

Modę: LC 

Detector: UV 260 nm 

Column: 4,6-mm x 15-cm; 5-pm packing LI 

Flow ratę; 1*2 mL/min 

Injection size: 20 pL 

Run time: 1.3 times the retention time of ibuprofen 
System suitability 
Sampie: Standard soiution 
Suitability requirements 

Tallina factor: NMT 2.0 for both diphenhydramine 
and ibuprofen 

Reiative standard deviation: NMT 2.0% for both di- 
phenhydramine and ibuprofen 
Analysis 

Sam pies: Standard soiution and Sample soiution 

Calcuiate the percentage of the labeied amounts of 
diphenhydramine citrate (C]?HztNO ■ GHgO?) and 
ibuprofen (CnHiaO*) in the portion of Tablets taken: 

Result - (r w /r 5 ) x (C*/Cu) x 100 

ru = peak response of the correspond ing anaiyte 
from tne Sample soiution 

rj - peak response of the corresponding anaiyte 
from tne Standard soiution 
C 5 - concentration of the appropriate USP 

Referenta Standard in the Standard soiution 
(mg/ml) 

C u = nominał concentration of the corresponding 
anaiyte in the Sample soiution (mg/mL) 
Acceptance criteria: 90.0%-110.0% for both diphem 
hydramine citrate and ibuprofen 

PERFORMANCE TEST5 

• Djssolution {711) 

Medium: pH 6.5 phosphate buffer (Transfer 250 mL of 
0.2 M monobasic potassium phosphate and 56 ml of 
0.2 M sodium hydroxide to a 1000-mL volumetric fiask, 
and dilute with water to volume.); 900 mL, deaerated 
Apparatus 2: 50 rpm 
Time: 30 min 

Buffer soiution: 6.9 g/L of sodium dihydrogen phos¬ 
phate monohydrate in water 
Ibuprofen standard stock soiution: 1*1 mg/mL of USP 
Ibuprofen RS in acetonitrile 
Diphenhydramine citrate standard stock soiution: 

1.1 mg/mL of USP Diphenhydramine Citrate RS in 
water 


Standard soiution: Transfer 5 mL of the Ibuprofen stan¬ 
dard stock soiution and 1 mL of Diphenhydramine citrate 
standard stock soiution to a 25-mL yolumetric fiask, and 
dilute with Medium to volume. 

Sample soiution: Pass a portion of the soiution under 
test through a suitable fiiter. 

Mobile phase: Acetonitrile, tnethyiamrne, glacial acetic 
acid, and Buffer soiution (45: 0*2: 0*2: 55) 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 15-cm, 5-jum packing LI 
Flow ratę: 1.2 mL/min 
injection size: 20 pL 
System suitability 
Sample: Standard soiution 
Suitability requirements 

Tailing factor: NMT 2.0 for both diphenhydramine 
and ibuprofen 

Reiatiye standard deviation: NMT 2.0% for both di¬ 
phenhydramine and ibuprofen 
Analysis 

Samples: Standard soiution and Sampie soiution 
Calcuiate the percentage of diphenhydramine and 
ibuprofen dtssoived: 

Result = (rufrs) x (Q/l) x V x 100 

fu = peak response of ibuprofen or 

diphennydramine from the Somple soiution 
r$ = peak response of ibuprofen or 

diphennydramine from the Standard soiution 
Cs = concentration of ibuprofen or 

diphenhydramine in the Standard soiution 
L - label daim for ibuprofen or diphenhydramine 
(mg/Tablet) 

V - voJume of Medium, 900 mL 
Tolerances: NLT 80% (Q) of the labeied amounts of 
diphenhydramine and ibuprofen are dissoived. 

* Uniformity of Dgsage Units (905): Meet the 
requirements 

IMPUR1T1ES 
■ Organic iMPumms 

Buffer A: 1 mL of phosphoric add in 1 L of water Ad- 
just with triethylamine to a pH of 3.2. 

Buffer B: 1 mL of phosphoric acid and 1 *0 g of mono¬ 
basic potassium phosphate in 1 L of water. Adjust with 
triethylamine to a pH of 3*7* 

Soiution A: Acetonitrile and Buffer A (1:4) 

Soiution 8: Acetonitrile and Buffer B (1:1) 

Mobile phase: See Table 7* 


Table 1 


Time 

(mini 

Soiution A 

W 

SoJutlon B 

0 

100 

0 

30 

50 

50 

45 

50 

50 

60 

40 

60 

85 

100 

0 

100 

100 

0 


Standard soiution: 0.004 mg/mL of USP Di phen hydra- 
minę Citrate RS and 0.02 mg/mL of USP Ibuprofen RS 
in 5o/uf/on B 

System suitability soiution: 0.004 mg/mL of USP Di¬ 
phenhydramine Related Compound A RS, 0.8 mg/mL of 
USP Diphenhydramine Citrate RS, and 4 mg/ml of USP 
Ibuprofen RS in Soiution B 

Sample soiution: Transfer an amount of powder from 
ground Tablets (NLT 20) to a suitable volumetric fiask* 
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Add 70% of the fiask vo!ume of Solution B, sonicate for 
20 min and dilute with Solution B to voiume to obtain a 
solution containing about 0.8 mg/mL of diphenhydra¬ 
mine citrate and 4 mq/ml_ of ibuprofen. Centrifuge an 
afiquot at 4000 rpm ror 1 0 min, and use the 
supematant. 

Chromatographrc system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column; 4.6-mm x 15-cm; 5-pm packing LI 

Flow ratę: 1 mL/min 

Injection slze: 10|iL 

System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability requirements 

Resolution: NLT 0.8 between diphenbydranmne 
and diphenhydramine related compound A, System 
suitability solution 

Tarling facto r: NMT 2.0 for both diphen hydra¬ 

mi ne and ibuprofen, Standard solution 
Relative standard deviation: NMT 5.0% for both 
diphenhydramine and ibuprofen, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Identify the ibuprofen and diphen hyd ram ine tmpunties 
using the relative retention times given in Tobie 2 . 
Calculate the percentage of each diphenhydramine 
impurity and unspedfied impurities fn the portion of 
Tablets taken: 

Result = ( rufrs) x (Cs/G) x (1 /F) x 100 

r u - peak response of each impurity from the 
Sample soiution 

rj - peak response of diphenhydramine from the 
Standard solution 

C s - concentration of USP Diphenhydramine 

Citrate RS in the Standard solution (mg/mL) 

Cu = nominał concentration of diphenhydramine 
citrate in the Sample solution (mg/mL) 

F = re3ative response factor (see Table 2) 

Calculate the percentage of the ibuprofen related 
impurity in the portion of Tablets taken: 

Result = (m/rs) x (C s /Cu) x(1/f)x1 00 

r u - peak response of the ibuprofen related 
impurity from the Sample solution 
rs = peak response of ibuprofen from the Standard 
solution 

C s - concentration of USP Ibuprofen RS in the 
Standard solution (mg/mL) 

C u “ nominał concentration of ibuprofen in the 
Sample solution (mg/mL) 

F - relative response factor (see Tobie 2) 

Acceptance criferia: See Tobie 2. 


Table 2 


Na me 

Relative 

Reten¬ 

tion 

Time 

Relative 

Re 

sporne 

Factor 

Acceptance 
Criteria, 
NMT (%1 

Diphenhydramine relat¬ 
ed compound A il 

0.95 

1.3 

0.26 

Diphenhydramine 

T00 

TO 

— 

Unidentified diphenhy¬ 
dramine degradation 
product 

1.32 

TO 

0,2 

Unidentified diphenhy¬ 
dramine degradation 
product 

1.46 

1.0 

0.2 

Unidentified ibuprofen 
depradation product 

1.49 

1.0 

0.1 

M ethy i ibuprofen^ 

1.86 

__ 


Unidentified diphenhy- 
dra minę degradation 
product 

1.96 

TO 

0.2 

Benzhydryl brom id e d 

2A9 

2.4 

0.26 

ibuprofen amide bc 

2.87 

_ _ _ 

„ _ . 

isoprapyl ibuorofen 13 1 

3.45 


_ _ 

n-Propyl ibuprofen 1 ^ 

3.71 

. _ 

_ 

meto-lbuprofen bh 

5.09 

_ _ 

_ _ 

Ibuprofen 

5.31 

_ 

_ 

n- Butyl ibuprofen^- 

5.68 

_ 

_ 

Any other Individual un¬ 
spedfied degradation 
product! 

— 

TO 

0.2 

Total impurlties k 

— 

— 

TO 


a 2-(Di p h e ny I methoxy )-N-m ethy leth ana m i ne. 

b Process Impurity provided for Information only; the eontent Is not calcu- 
lated and not reported. 
r2-p-TolyIpr o pannic add. 
d (Bromomethylene)dibenzene. 
e 2-(4lsGbutylphenyl) pro pa nam id e, 

* 2-(4-lsopmpyJphenyl)propanoic add. 

9 2-(4-Propylphenyljpropanoic add. 
h 2-(3-lsobutylphenyl)propanok add 
' 2-(4 - B uty I phe myl }p ropa nok add. 

I Exdude peaks that elute before 4 min or after 80 min, 
k To ta I impurities exdudes ibuprofen related compound C 

• Limit of Ibuprofen Related Compound c 

Buffer: lOg/L of chloroacetic acid in water. Adjust 
with ammonium hydroxide to a pH of 3.0. 

Mobile phase: Acetonitrile and Buffer (3:2) 

Interna! standard solution: 0.35 mg/mL of yalerophe- 
nonę in Mobile phase 

Standard stock solution: 0.6 mg/mL of USP Ibuprofen 
Related Compound C RS in acetonitrile 
Standard solution: 0.012 mg/mL of USP Ibuprofen Re¬ 
lated Compound C RS in internal standard solution ; pre- 
pared by diluting 2 mL of Standard stock soiution with 
interna! standard solution to 100 mL 
Sample solution: Transfer an amount of powder equiv- 
afent to 1200 mg of ibuprofen from ground Tablets 
(NLT 20) to a suitable volumetric fiask. Add 100 mL of 
Internal standard solution, and sonicate for 20 min to 
obtain a solution containing about 1 2 mg/mL of 
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ibuprofen. Pass through a suitable filter, and use the 
filtra te. [Notę—D o not dilute to volume,] 
Chromatographic system 
(See Chromalograpny (621 ), System Su i ta hM ty.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-om; 5-jim parking LI 
Flow ratę: 2 mL/mm 
Injection size: 5 pL 
System suitability 
Sample: Standard soiution 

[Notę—T he relative retention ti mes for valerophenone 
and ibuprofen related compound C are 0.86 and 1,0, 
respecttvely.] 

Suitability requirements 

Tailing ractor: NMT 2,5 for both valerophenone and 
ibuprofen related compound C 
Re!ative standard deviation: NMT 2.0% 

Resolution: NLT 2.5 between the valerophenone and 
ibuprofen related compound C peaks 
Analysis 

Samples: Standard soiution and Sampte soiution 
Calculate the percentage of ibuprofen related com- 
pound C (CuHińO) in the portion of Tablets taken: 

Result = (RufRs) x (Ci/G) x 100 

Ru = peak area ratio of ibuprofen related 

compound C to valerophenone from the 
Sompie soiution 

Rs - peak area ratio of ibuprofen related 

compound C to valerophenone from the 
Standard soiution 

Cs - concentration of USP Ibuprofen Related 

Compound C RS in the Standard soiution 
(mg/mL) 

Cu = nominał concentration of ibuprofen in the 
Sample soiution (mg/mL) 

Acceptance cnteria; NMT 0 . 1 % of ibuprofen related 
compound C 

ADDITiONAJL REQUIREMENTS 

• Packacjnc and Storage: Preserve in tight eontainers. 

Storę at controtled room temperaturę. 

* USP Reference Standards (11) 

USP Diphenhydramine Crtrate RS 
USP Diphenhydramine Related Compound A RS 
2-(Diphenyfmethoxy)-W-methylethanamine 
hydrochloride. 

CisHijNO ■ HCI 277.79 
USP Ibuprofen RS 

USP Ibuprofen Related Compound C RS 
4-lsobutylacetophenone. 

G 2 Hi*G 176.25 


Diphenhydramine Hydrochloride 


* HO 



Ci?H 3 tNO*HCI 291.82 

Ethanamine, 2-(diphenylmethoxy)-N,N-dimethyl-, 
hydrochloride; 

2-(Diphenylmethoxy)-N / A/-dimethylethylamine hydrochloride 
[147-24-0], 


DEFINITION 

Diphenhydramine Hydrochloride contains NLT 98.0% and 
NMT 102.0% of aiphenhydramtne hydrochloride 
(CwH^iNO ■ HCI), calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTtON (T97K) 

* B. The retention time of the major peak of the Sample 

soiution corresponds to that of the Standard soiution, as 
obtained in the Assay, 

* C Identification Tests—General, CWort»<191) 

ASSAY 

* Procedurę 

Buffer: 5.4 g/L of monobask potassium phosphate. Ad- 
just wrth phosphork acid to a pH to 3.0. 

Diluent: Acetonitrile and Buffer (35:65) 

System suitabrlity soiution: 0.1 mg/mL each of USP 
Diphenhydramine Hydrochloride RS and USP Diphenhy¬ 
dramine Related Compound A RS in Diluent 
Standard soiution: 0.07 mg/mL of USP Diphenhydra¬ 
mine Hydrochloride RS in Diluent 

Sample soiution: 0.07 mg/mL of Diphenhydramine Hy¬ 
drochloride in Difuent 
Mobile phase: See Tahle L 


Tablc 1 


Time 

(mini 

Buffer 

{%> 

Acetonitrile 

Wo) 

0 

65 

35 

4 

65 

35 

7 

20 

80 

9 

65 

35 

13 

65 

35 


Chromatographic system 
(See Chromatograpny {621) f System Suitability,) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1.2 mL/min 
Injection volume: 10 pL 
System suitability 

Samples: System suita hi lity soiution and Standard 
soiution 

Suitability reauirements 

[Notę—T he relative retention times for diphenhydra¬ 
mine related compound A and diphenhydramine are 
0.9 and 1.0, respectively.] 

Resolution: NLT 1.5 between diphenhydramine re- 
iated compound A and diphenhydramine. System 
suitability soiution 

Tailing factor: NMT 1. 8 , Standard soiution 
Relative standard devlation: NMT 0.85% for six rep- 
Ikate injections, Standard soiution 
Analysis 

Samples: Standard soiution and Sompie soiution 
Calculate the percentage of diphenhydramine hydro¬ 
chloride (C 17 H 21 NO ■ HCI) In the portion of sampfe 
taken: 

Result - {fy/rs) x (C$/C u ) x 100 

ry - peak response from Lhe Sample soiution 

Cs = peak response from the Standard soiution 

Cj = concentration of USP Diphenhydramine 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

Q) = concentration of Diphenhydramine 

Hydrochloride in the Sample soiution 
(mg/mL) 
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Acceptance criteria: 98.G%-102.0% on the dried basis 

IMPURITUE5 

O RESIDUE on flGNITION (281): NMT 0.1 % 
o Organic Impursties 

Buffer: 5.4 g/L of monobasic potassium pbosphate. Ad- 
just with phosphonc acid to a pH of 3.0. 

Mobile phase: Acetonitrile and Buffer (35:65) 

System suitabiiity solution; 0.1 mg/ml each of USP 
Diphenhydramine Related Compound A RS, benzhydrof, 
and USP Diphenhydramine Hydrochloride RS in Mobiie 
phase 

Standard solution: 0* *0035 mg/mL of USP Diphenhy¬ 
dramine Hydrochloride RS in Mobile phase 
Sample solution: 0.7 mg/mL of Dipnen hydra minę Hy¬ 
dro chioride in Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitabiiity ,) 

Modę: LC 

Detector; UV 220 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1.2 m L/min 
Injection volume: 10 u L 
Run time: 7 fimes the retention time of 
diphenhydramine 
System suitabiiity 

[Moje—S ee Tobie 2 for the re!ative retention times.] 
Sample: Sys tem suitabiiity s olution 

Suitabiiity reąuiiements 

Resolution: NIT 2.0 between diphenhydramine re- 
lated compound A and diphenhydramine 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Diphenhydramine Hydrochloride taken; 

Result - (Vrs) x (C 5 /Cu) x (1 /f)x 100 

r u - peak response of each impurity from the 
Sample solution 

r s = peak response of diphenhydramine from the 
Standard solution 

Cj = concentration of USP Diphenhydramine 

Hydrochloride RS in the Standard solution 
(mg/ml) 

Cu = concentration of Diphenhydramine 

Hydrochloride in the Sample solution 

(mg/ml) 

F - relative response factor (see Table 2) 

Acceptance criteria: See Tobie 2. [NOTĘ—Disregard 
peaks that are less than 0.05% of the diphenhydramine 
peak*] 


Table 2 


Marne 

Rebtive 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NIV!T £%1 

Diphenhydramrne 
related com- 
aound 

0.9 

1*0 

0*5 

Diphenhydramine 

1.0 

__ 

_ 

4-MethyEdiphen- 

hydramine* 3 

1*5 

1.0 

0.3 

4-Bram.odiphen- 

hvdramine Ł 

1.8 

1.0 

0.3 

Benzhvdrol d 

2.6 

1*4 

0*3 

Benzophenone* 

5.1 

1.0 

0.3 


“ 2-(D ipheny I methoxy) -N- methy Ee th a n a mi ne, 

2- [(fl5)-(4- M ethy I p h e ny l)p h e ny 1 m eth oxyj- N, W-di m e thy 1 et ha n a m i n e. 
L 2-f (ffS) -(4- B ronn o ph eny I) ph eny J methoxy] - N, N-d \m et hyleth a n a m i ne, 
d Dlphenylmethanol. 
c Diphenylmethanone. 


Table 2 (Continued) 


Na me 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Any other unspec- 
ifled Imourity 

— 

1.0 

0.10 

Total imourities 

_, 

_ 

1,0 


n 2-( Di pheny I methoxy) - N- methy lethan am i n e. 

b 2-[(fi5)-(4- M ethy I p h e ny I )phe ny I m e thoxy]- N, N- di m ethy I et h anarrri ne. 
c 2-[(/?5)(4 - B rom oph eny l)p h eny I m e thoxy]- N t di m ethy leth ana mi ne . 
d Dlphenylmethanol. 
c Diphenylmethanone, 

SPECIFIC TESTS 

* ACIDITV Gfł ALKAUNITY 

Sample solution: 50 mg/mL of Diphenhydramine Hy- 
drochloride in carbon dioxrde-free water 

Analysis: To 10 mL of the Sample solution, add 0*15 ml 
of methy! red TS 2 and 0.25 ml of 0.01 N hydroehloric 
add. The solution is pink. Titrate with 0.01 N sodium 
hydroxide. 

Acceptance criteria: NMT 0.5 ml of 0.01 N sodium 
hydroxide is required to change the color of the soiu- 
tion Lo yeltow. 

* Loss on Drying (731) 

Sample: Dry a sample at 105° for 3 h. 

Acceptance criteria: NMT 0.5% 

ADDRTKONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 

containers. Storę at room temperaturę. 

o USP Reference Standards (11) 

USP Diphenhydramine Hydrochloride RS 

USP Diphenhydramine Related Compound A RS 
2-(Di ph eny! methoxy)-A/-methy letha na mi ne 
hydrochloride* 

CifiHisNO ■ HCI 277.79 


Dip hen hydra minę Hydrochloride 
CapsuBes 

DEFINITION 

Diphenhydramine Hydrochloride Capsules contain NLT 
90*0% and NMT 110.0% of the labefed amount of di- 
phenhydramine hydrochloride (Ci^H^NO - HCI). 

IDENTIFICATION 

* A. Identification—Organic Nitrogenolis Bases (181): 

The contents of the Capsules meet the reąuirements* 

- B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy* 

ASSAY 

• Procedurę 

Buffer: 5*4 g/L of monobasic potassium phosphate in 
water. Adjust with phosphoric add to a pH of 3.0. 
Solution A: Buffer 
Solution B: Acetonitrile 
Mobile phase: See Tobie h 


Table 1 


Time 

Solution A 

Solution B 

(min*! 

MM 

(%> 

0 

65 

35 

4 

65 

35 

7 

20 

80 
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Table 1 (Continued) 


Time 

Solution A 

Solution B 

(min) 

(%> 

(%> 

9 

65 

35 

13 

65 

35 



Diluent: Acetonitrife and Buffer (35:65) 

System suitability solution: 0.1 mg/mL each of USP 
Diphenhydramine Related Compound A RS and USP Di¬ 
phenhydramine Hydrachloride RS in Diluent 
Standard solution: Nominally 0.07 mg/mL of USP Di¬ 
phenhydramine Hydrochloride RS in Diluent 
Sampfe stock solution: Weigh and combine the eon- 
tents of NLT 20 Capsuies. Transfer an accuratdy 
weighed portfon of the combined Capsule contents, 
equivalent to about 50 mg of diphenhydramine hydro¬ 
chloride, to a 100-mL volumetric fiask. Dissolve fn and 
dilute with water to volume, and filter. Alternative!y, 
dissolve NLT 20 Capsuies in water at 50° and pipet the 
solution equiva!ent to about 50 mg of diphenhydramine 
hydrochforide to a 1 00-mL volumetric fiask. Dbsolve m 
and ditute with water to volume, and filter. 

Sam ple solution: 0,07 mg/mL of diphenhydramine hy¬ 
drochloride rn Diluent from the Sampfe stock solution 
Chromatographlc system 
(See Chromatogrophy (62] \ System Suitability .) 

Modę: LC 

Detector: UV 220 nm 

Column: 4,6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1.2 mL/min 
Injection volume: 10pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for diphenhydra¬ 
mine related compound A and diphenhydramine are 
about 0.9 and 1.0, respectivelyj 
Suitability reguirements 

Resolution; NLT 2,0 between diphenhydramine and 
diphenhydramine related compound A, System suita - 
bili ty solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampfe solution 
Cafculate the percentage of the labeled amount of di¬ 
phenhydramine hydrochloride (Ci 7 H 2 iNO ■ MCI) in the 
portion of Capsule contents taken; 

Result - (ru/ts) x (Q/C u ) x 100 

r u - peak response of diphenhydramine from the 
Sample solution 

a - peak response of diphenhydramine from the 
Standard solution 

Cs = concentration of USP Diphenhydramine 

Hydroth] oride RS in the Standard solution 
(mg/mL) 

C u = nominał concentration of diphenhydramine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance enteria: 90.0%-110.0% 


PERFORMANCE TESTS 
* DiSSOLUTIOM (711) 

Procedurę for a pooled sample 
Medium: Water; 500 ml 
Apparatus 1: 100 rpm 
Time: 30 min 

Mobile phase and Chromatographic system: Proceed 
as directed in the Assuy, 


Injection volume: 50 pL 

Standard solution: USP Diphenhydramine Hydrochto- 
ride RS In Medium , at a known concentration similar to 
that of the Sample solution 

Sample solution: Dilute with Medium to a concentra¬ 
tion that is similar to that of the Standard solution. 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of di¬ 
phenhydramine hydrochloride (Ci^H^NO ■ HC3) 
dissolved. 

Tolerances: NLT 80% (Q) of the labeled amount of 
diphenhydramine hydrochloride (CuH^NO - HCI) Is 
dissolved. 

• Uniformity of Dosage Units (905): Meet the 
requirements 

1MPURITIES 


C hangę to read: 

« ORGANIC IMPURITIES 

Buffer, Diluent, and System suitability solution: Pre- 
parę as directed In the Assoy. 

Mobile phase: AcetonitriEe and Buffer (35:65) 

Standard solution: 0.02 mg/mL of USP Diphenhydra¬ 
mine Hydrochloride R5 and 0.01 mg/mL of USP Di¬ 
phenhydramine Related Compound A RS in Diluent 
Sample solution: Nominally equivalent to 2 mg/mL of 
dipnenhydramine hydrochloride in Diluent prepared as 
fotlows. Remove the contents of NLT 20 Capsuies as 
completely as possible, and weigh. Transfer a portion of 
the powder, nominally equivalent to 100 mg of diphen¬ 
hydramine hydrochloride, to a 50-mL volumetric fiask. 
Dilute with Diluent to voiume. Sonicate the solution for 
5 min, 

Chromatographic system 

(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1.2 mL/min 
Injection volume: 10 yl 
Run time: 10 times the retention time of 
diphenhydramine 
System suitability 
Sample: System suitability solution 
[Notę—S ee Table 2 for the relative retention times.] 
Suitability reąuirements 

Resolution: NLT 2.0 between diphenhydramine and 
diphenhydramine related compound A 
Relath/e standard deviation: NMT 5,0% for diphen¬ 
hydramine and diphenhydramine related compound 
A 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of diphenhydramine related 
compound A in the portion of Capsule contents taken: 

Result = (fy/fs) x (CdCu) x 100 

r u - peak response of diphenhydramine related 
compound A from the Sampfe solution 
r 5 = peak response of diphenhydramine related 
compound A from the Standard solution 
Cj = concentration of USP Diphenhydramine 

Related Compound A RS in the Standard 
solution (mg/mL) 

Cu ~ nominał concentration of diphenhydramine 
hydrochloride in the Sample solution 
(mg/mL) 

Calculate the percentage of each degradation product 
in the portion of Capsule contents taken: 

Result = (ru/rs) x (Cj/Cu) x (1 /f)x 100 
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ru = peak response of each degradation product 
from tne Sampfe solution 

fi = peak response of diphenhydramine from the 
Standard solution 

Q - concentration of USP Diphenhydramine 

Hydrochtoride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of diphenhydramine 
hydrochloride in the Sampfe solution 
(mg/mL) 

F - re!ative response factor (see Tobie 2) 

Acceptance cnteria: See Tobie 2. Disregard any impu- 
rity peak less than 0.05%. 


Tabie 2 


Name 

Reiative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Cnteria, 
NMT {%) 

Diphenhydramine 
reiated 
comDOund A 

0.9 

1.0 

0.5 

Drohenhydramine 

1.0 

_ 

_ 

Diphenhydramine 

N-oxide a 

1.2 

TO 

3,0 

Benzhydrol b 

47 

1.5 

2.0 

BenzODhenone c 

9.3 

0.8 

0.4 

lndividual unspedfied 
imourity 

— 

— 

TO 


'*2-(Ben^hydrylo?ty)-/V,W-dimethylethan-l -aminę oxide. 
u Diphenylmethanol. 
c Diphenylmethanone. 


®(Postponed indefinitely)* 

ADDITIONAB- REQIIIREMENTS 

* PACitAGING AND STORAGE: Preserve in tight containers. 

Storę at controlled room temperaturę, 
a USP Reference Standard* (11) 

USP Diphenhydraminę Hydrochloride RS 
USP Diphenhydramine Reiated Compound A RS 
2-(Diphenylmethoxy)-W-methylethanamine 
hydrochloride, 

Ci fi Hi 9 NO ■ HCI 277,79 


Diphenhydramine Hydrochloride 
Btrnjecftion 

DEFINITION 

Diphenhydramine Hydrochloride Injection is a steriie solu¬ 
tion of Diphenhydramine Hydrochloride in Water for fn- 
iectiom !t contams NIT 90.0% and NMT 110.0% of the 
labeled amount of diphenhydramine hydrochloride 
(G/H^NO-HCI). 

IDENTIFICATION 
• A„ 

Sample solution: Dilute a volume of injection equiva- 
lent to 50 mg of diphenhydramine hydrochloride with 
0.03 N sulfuric acid to 25 ml. 

Analysis: Proceed as directed m Identification—Organie 
Nitrogenous Bases (181), beginning with "Transfer the 
iiguid to a separator". 

Acceptance criteria: Meets the requirements 
® B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 


ASSAY 


Change to read: 

o Procedurę 

Buffer: 5.4 g/L of monobasic potasslum phosphate in 
water. Adjust with phosphoric acid to a pH of 3.0. 
Solution A: Buffer 
Sol ution B: Aceton [tri te 
Mobile phase: See Tobie 7. 


Table 1 


Time 

(mini 

Solution A 

(%) 

Solution B 
( p /ol 

0 

65 

35 

4 

65 

35 

7 

20 

80 

9 

65 

35 

13 

65 

35 


Diluent: Aceton i trile and Buffer (35:65) 

System suitabillty solution: 0,1 mg/mL each of ®USP 
Diphenhydramine Reiated Compound A RS* ^ 1 -^- 2016 ) 
and USP Diphenhydramine Hydrochloride RS in Diluent 
Standard solution: 0.07 mg/mL of USP Diphenhydra¬ 
mine Hydrochloride RS tn Diluent 
Sample solution: Norninally equlvalent to 0.07 mg/mL 
of diphenhydramine hydrochloride in Diluent prepared 
as follows. Transfer 5.0 mL of Injection, equivalent to 
250 mg of diphenhydramine hydrochloride, to a 
500-mL voEumetnc fiask and diJute with water to voh 
ume. Transfer 7.0 mL of this solution to a 50-mL volu- 
metric fiask and dilute with Diluent to volume. 
Chromatographic system 
(See Chramatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: ló-mm x 25-cm; 5-|im packfng L7 
Flow ratę: 1.2 mL/min 
Injection voiume: 10 pL 
System suitability 

Sampies: System suitability solution and Standard 
solution 

[Notę—T he reJative retention times *for diphenhydra¬ 
mine reiated compound A and diphenhydramine 
are* (£Rn 1 ^ 2010 * about 0.9 and 1.0, re$pectively.] 

Suitability requirements 

Resolution: NLT 2.0 between diphenhydramine and 
diphenhydramine reiated compound A, System suita¬ 
bility solution 

Relatń/e standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calciilate the percentage of the labeled amount of di¬ 
phenhydramine hydrochloride (C 17 HziNO * HCI) in the 
portion of Injection taken: 

Result = ( rufrs ) x ( Cs/Cu ) x 100 

r u - peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs = concentration of USP Diphenhydramine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cy - nominaf concentration of diphenhydramine 
hydrochloride in the Sample solution 
(mg/mL) 
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Acceptance criteria: 90.0%~11G.G% 

IMPURITIES 
* ORCANIC IMPURITIES 

Buffer, System suitability solution, and Chromato- 
graphic system: Proceed as directed in the Assay with 
a run time that is 10 times the retention time of 
diphenhydramine. 

Mobile phase: Acetonitrile and Buffer (35:65) 

Standard solution: 0,002 mg/ml of USP Diphenhydra- 
mine Hydrochloride RS in Mobile phose 
Sample solution: Mominally equivalent to 2 mg/ml of 
diphenhydramine hydrochloride in water prepared as 
follows. Transfer a volume of Injection, equivalent to 
500 mg of diphenhydramine hydrochloride, to a 
250-ml volumetric fiask and dłlute with water to 
volume. 

System suitability 

Samples: System suitabifity solution and Standard 
solution 

[Notę—S ee Tobie 2 for the relative retention times, in- 
jeet a blank injection between the System suitability sc- 
iution and Standard solution.] 

Suitability reguirements 

Resokition: NIT 2,0 between diphenhydramine and 
diphenhydramine related compound A, System suita¬ 
bility solution 

Reladve standard deviation: NMT 5,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each degradation product 
in the portion of Injection taken: 

Result « (fy/r s ) X (Cs/Cu) x (1/F) x 100 

ru = peak response of each degradation product 
from tne Sample solution 

r 5 = peak response From the Standard solution 
Ci - concentration of USP Diphenhydramine 

Hydrochloride RS in the Standard solution 
(mg/ml) 

Cu = nominał concentration of diphenhydramine 
hydrochloride In the Sample solution 
(mg/ml) 

F = relative response factor (see Tobie 2) 

Acceptance criteria: See Tobie 2. Disregard any peaks 
less than 0.05%, 


Tabłe 2 


Name 

Rebtive 

Retention 

Time 

Rdative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%1 

Diphenhydramine 

related 




comDOund A 

0.9 

1.1 

0.4 

DiDhenhvdrarmne 

1.0 


_ 

Benzhvdroh 

4.3 

1,5 

0,4 

BenzoDhenone b 

8.2 

0,8 

0,2 

IndMdual 




unspecifred 

imouritv 

— 

— 

0.2 

Total imourities 

— 


0.8 


* DiphenylmethanoL 
& DiphenyJmethanone. 


SPECIFIC TESTS 

* PH (791): 4.0-6.S 

* Bacterial Endotoxins test (85): NMT 3,4 USP Endo- 

toxin Units/mg of diphenhydramine hydrochloride 

* Other Requirements: It meets the reguirements in Injec - 

tions and fmplanted Drug Products (1). 


ADDITIONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in single-dose or mul- 
tiple-dose containers, preferably of Type 1 glass, protected 
from light, Storę at controlled room temperatur©. 

* USP Reference Standard* * (11) 

USP Diphenhydramine Hydrochloride RS 
USP Diphenhydramine Related Compound A RS 
2-(Diphenylmethoxy)-A/-methylethanamine 
hydrochloride. 

C, s H, 9 NO - HCI 277,79 
USP Endotoxin RS 


Diphenhydramine Hydrochloride Orał 
Solution 


DEFINITION 

Diphenhydramine Hydrochloride Ora! Solution contains NLT 
90.0% and NMT 110.0% of the labeled amount of di¬ 
phenhydramine hydrochloride (C^H^NO * HCI). 

IDENTIFICATION 

* A, The UV spectrum of the major peak of the Sample 

solution corresponds to that of the Stondard solution , as 
obtained in the Assay . 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Solution A: 11.24 g/L of sodium perchlorate monohy- 
drate in water, Add 1 ml of trifluoroacetic add to each 
L of solution prepared. 

Solution B: Acetonitrile and trifluoroacetic acid 
(1000:1) 

Solution C: Solution A and Solution B (82:18) 

Solution D: Solution A and Solution B (50:50) 

Mobile phase: See Tobie L 


Table 1 


Time 

Solution C 

Solution D 

(mini 


(%) 

0 

100 

0 

14.0 

0 

100 

20.0 

0 

100 

20.1 

100 

0 

25.0 

100 

0 


Diluent: Acetonitrile and water (18:82) 

Standard stock solution: 1,0 mg/ml of USP Dlphenhy- 
dramine Hydrochloride RS in Diluent 
Standard solution: 0,25 mg/ml of USP Diphenhydra¬ 
mine Hydrochloride RS from the Standard stock solution 
System suitability stock solution: 0.0125 mg/ml of 
USP Diphenhydramine Related Compound A RS pre- 
ared as follows. Transfer an appropriate amount of the 
eference Standard to a volumetric fiask. Add 5% of the 
fiask volijme of acetonitrilp and difute with Diluent to 
volume. Difute this solution (1 in 10) with Diluent, 
System suitability solution: 0,25 mg/mL of USP Di¬ 
phenhydramine Hydrochloride RS and 0.00025 mg/mL 
of USP Diphenhyaramine Related Compound A RS in 
Diluent from the Standard stock solution and System suit¬ 
ability stock solution, respectively 
Sample solution: Nominally 0.25 mq/mL of diphenhy¬ 
dramine hydrochloride from a suitable volume of Orał 
Solution In Diluent. Pass a portion of the resulting solu¬ 
tion through a suitable filter of 0.45-pm porę size, dis- 
carding the first few ml of filtrate. Use the filtrate* 
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Chromatographic system 

(See Chromatogropny ^62^} / System Suitability.) 

Modę: LC 

Detector: UV 220 nm. For Identification Ą use a di- 
ode-array detector in the rangę of 200—400 nm. 
Cotumn: 4.ó-mm x 15-cm; 5-fim packing LI 
Column temperaturę: 35° 

Flow ratę: 1.2 mL/min 
Injection volume: 1 0 jiL 
System suitability 

Samples: Standard solution and System su i ta bility 
solution 

[Notę—S ee Tahle 2 for the relative retention times.] 
Suitabrfity requirements 

Resolution: NLT 1.5 between diphenhydramine and 
diphenhydramine related compound A, System suita¬ 
bility solution 

Taifmg factor: 0.5-2.0, Standard solution 
Relative standard deviatron: NMT 2.0%, Standard 
solution 
Analysrs 

Samples: Standard solution and Sampte solution 
Calculate the percentage of the labeled amount of di¬ 
phenhydramine hydrochloride (C 17 H 2 iNQ ■ HCI) in the 
portion of Ora! Solution taken: 

Result = (fir/fs) x (C s / Qi) x 1 00 

r u = peak response of diphenhydramine from the 
Sampte solution 

r* = peak response of diphenhydramine from the 
5 landard solution 

C s - concentration of USP Diphenhydramine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał ronrentration of diphenhydramine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance antena: 90.0%-11 0.0% 

OTHER CGMPONENT5 
* Alcohol DETERM1NATION (611) (if present): 

90.0%-110.0% of the labeled amount of ethanol 
(QH 5 OH) 

IMPURITIES 


Change to read: 

• OfiGANIC IMPURITIES 

Mobile phase, Diluent, and Sample solution: Proceed 
as directed in the Assay. 

Standard stock solution: 0.25 mg/mL of USP Diphen¬ 
hydramine Hydrochloride RS in Diluent 
Impurity stock solution: 0.25 mg/mL each of USP Di¬ 
phenhydramine Related Compound A RS, USP Diphen¬ 
hydramine Related Compound 8 RS, USP Diphenhydra¬ 
mine N-Qxide RS, USP Benzhydro! RS, and USP 
Benzophenone RS in Diiuent 
Standard solution: 0.0025 mg/mL each of USP Di¬ 
phenhydramine Hydrochloride RS, USP Diphenhydra¬ 
mine Related Compound A RS, USP Diphenhydramine 
Related Compound B RS, USP Diphenhydramine N-Ok- 
ide RS, USP Benzhydroi RS, and USP Benzophenone RS 
in Diluent from the Standard stock solution and Impurity 
stock solution, respectively 

System suitability stock solution: 0.0125 mg/mL each 
of USP Diphenhydramine Related CompouncTA RS and 
USP Diphenhydramine Related Compound B RS pre- 
pared as follows. Transfer an appropriate amount of 
each Reference Standard to a volumetric fiask, Add 5% 
of the fiask volume of acetonitrile and dilute with Diiu- 
ent to volume. Dilute this solution (1 tn 10) with 
Diluent 


System suitability solution: 0.00025 mg/mL each of 
USP Diphenhydramine Hydrochloride RS, USP Diphen¬ 
hydramine Related Compound A RS, and USP Diphen¬ 
hydramine Related Compound B RS in Diluent from the 
Standard stock solution and System suitability stock solu¬ 
tion , respectively 

Chromatographic system: Proceed as directed in the 
Assay except for the Detector param eters. 

Detector: UV 272 nm. Switch to 220 nm at 8.5 min 
and 254 nm at 16.0 min. 

System suitability 

Samples: Standard soiudon and System suitability 
solution 

[Notę —See Table 2 for the refative retention times,] 
Suitability reguirements 

Resolution: NLT 1.5 between diphenhydramine and 
diphenhydramine related compound A; NLT 1.5 be¬ 
tween diphenhydramine related compound A and di¬ 
phenhydramine related compound B, System sultabil- 
ity soiudon 

Relative standard deviation: NMT 6.0% for each 
component. Standard solution 
Analysis 

Samples: Sample solution and Standard solution 
Calculate the percentage of each spedfied degradation 
product in the portion of Orał Solution taken: 

Result - (n/rs) x (CdCd) x 100 

ry - peak response of each specified degradation 
product from the Sample solution 
Ti = peak response of the corresponding USP 
Reference Standard from the Standard 
solution 

G = concentration of the appropriate USP 

Reference Standard in the Standard solution 
(mg/mL) 

Cu - nominał concentration of diphenhydramine 
hydrochloride in the Sample solution 
(mg/mL) 

Calculate the percentage of each unspedfied 
degradation product in the portion of Ora! Solution 
taken: 

Result - (rjr 5 ) x (Q/C u ) x 100 

tu - peak response of each unspedfied degradation 
product from the Sample solution 
Cs = pea3< response of diphenhydramine from the 
Standard solution 

Cs - concentration of USP Diphenhydramine 

Hydrochloride RS In the Standard solution 
(mg/mL) 

Cu = nominał concentration of diphenhydramine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: See Table 2. Disregard any impu¬ 
rity peak less than 0,1%, 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Sodium benzoate* 

0.50 

_ 

Diphenhydramine 

1.00 


Diphenhydmmine N -oxide 

1.07 

3.0 

Benzbvdrol 

1,12 

2.0 

Benzophenone 

1.45 

0.4 


*|ndudęd in Ehe table for Edentification onJy. 

h Monitor for this degradation product En flquid form ula tions that contatn 
glycerin. 
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Table 2 (Continued) 


Mamę 

Re Bat i ve 
Retention 
Time 

Acceptance 
Criteria, 
NMT r/ol 

Unspedfied 

degradation 

products 

Diphenhy¬ 

dramine 

related 

com¬ 

pound 

u.ys 

0.2 each 

D i phen hy¬ 
dra minę 
related 

com- 
pound A 

0.96 

Any indi- 
vidual 
u n spęd- 
fled deg¬ 
radation 
product 

— 

Totaf impurities 

— 

3.0 


■Unduded in the table for idenŁifScation only. 

u Monitor for this degradation product in liqurd formulations that contain 
glycerin. 


•(Postponed indefinitdy}# (flfl 1 'May-2016) 

PERFORMANCE TE5TS 

o BEUVErabie Volume (698): Meets the regurrements 

SPEOFiC TESTS 

o PH (791): 3.5-5*5 

* Microbial Enumeration Iests (61) and Tests for Speci- 
fied Microorganbsms (62): It meets the reauirements of 
the test for the absence of Escherichia coli. The to ta f a e ro¬ 
bie microbial count does not exceed 1 0 ^ cfu/mL* The 
total yeasts and moids count does not exceed 10 1 cfu/ 
mL 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Storę at controJled room 
temperaturo. 

Change to read: 

o USP Reference Standard* (11) 

USP Benzhydrol RS 
DiphenylmethanoL 

CnHizO 1 84*23 *(Postponed indefinitely)* m T , May . 

2016J 

USP Benzophenone RS 
Diphenylmethanone. 

C^HidO 182.22 ®(Postponed indefinitely)# (na i-Mny- 

2016 } 

USP Diphenhydramine Hydrochloride RS 
USP Diphenhydramine /V-Oxide RS 
2-(Benzhydryloxy)-N,N-dimethylethan~l -aminę oxide 
hydrochloride. 

C 17 H 21 NO 2 -HG 307.82 *(Postponed indefi- 

nitely)# (H0 1-MayJ016) 

USP Diphenhydramine Related Compound A RS 

2- (Diphenylmethoxy)-/V-methy]ethanamine 
hydrochloride. 

C lfi HigNO * HCI 27779 
USP Diphenhydramine Related Compound B RS 

3 - (Benzhydryfoxy)pr 0 pane- 1 , 2 -diol. 

CićHiaO} 258.32 *(Po 5 tponed indefinitely)# (Ra , hMay. 

2016) 


Diphenhydramine Hydrochloride and 
ibuproffen CapsŁsies 

DEFINITION 

Diphenhydramine Hydrochloride and Ibuprofen Capsufes 
contain NLT 95.0% and NMT 1 05*0% of the labeled 
amounts of diphenhydramrne hydrochloride (Ci?H 2 iNO ■ 
HCI) and ibuprofen (C ]3 Hi fl Oz). 

IDENTIFICATION 

® A. The retention times of the diphenhydramine and 
ibuprofen peaks of the Sample sołution correspond to 
those of the Standard sołution, as obtained in the Assay. 

0 R* The UV absorption spectra of the diphenhydramine 
and ibuprofen peaks of the Sample sołution and those of 
the Standard sołution exhibit maxima at the same wave- 
lengths of 265 and 273 nm, as obtained in the Assay. 

ASSAY 
o Procedurę 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
water. Adjust with phosphoric acid to a pH of 3,0, 
Mobile phase: Acetonitrile and Buffer (38:62) 

Standard sołution: 0.05 mg/mt of USP Diphenhydra¬ 
mine Hydrochloride RS and 0.4 mg/mL of USP 
Ibuprofen RS in Mobile phase 
Sample stock sołution: Nominaily 0,25 mg/mL of di¬ 
phenhydramine hydrochioride and 2*0 mg/mL of 
ibuprofen, prepared as foilows. Transfer NLT 5 Capsules 
(inefuding shells) to a suitabie volumetric fiask, add 4% 
of the finał voiume of water, and sonicate for 20 min, 
Dissolve and diiute with Mobile phase to voJurne. Pass a 
portion through a suitabie filter of 0.45-pm porę size* 
Sample sołution: MominaNy 0.05 mg/mL of diphenhy¬ 
dramine hydrochloride and 0.4 mg/mL of ibuprofen in 
Mobile phase from Sample stock sołution 
Chromatographic system 
(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 
Detectors 
Assay: UV 220 nm 

Identification test A: Diodę array, UV 200^00 nm 
Coiumn: 4.6-mm x 10-cm; 3-pm packing LII 
Coiumn temperaturę: 25° 

Flow ratę: 1,0 mL/min 
Irtjection volume: 5 pL 
Run time: NLT 4 times the retention time of 
diphenhydramine 
System suitability 
Sample: Standard sołution 
Suitability requlrements 

Tailing factor: NMT 2.0 for both diphenhydramine 
and ibuprofen 

Relath/e standard deviation: NMT 2*0% for both di¬ 
phenhydramine and ibuprofen 
Analysis 

Samples: Standard sołution and Sample sołution 
Calcuiate the percentage of the labeled amounts of di¬ 
phenhydramine hydrochioride (G 7 H 21 NO ■ HCI) and 
ibuprofen (C 13 H 1 &O 2 ) in the portion of Capsules taken: 

Result = (r7fs) x (Cs/Cu) x 100 

r u = peak respome of diphenhydramine or 
ibuprofen from the Sample sołution 
n - peak response of diphenhydramine or 
ibuprofen from the Standard sołution 
Cs - concentration of USP Diphenhydramine 

Hydrochioride RS or USP Ibuprofen RS in the 
Standard sołution (mg/mL) 

Cu - nominał concentration of diphenhydramine 
hydrochloride or ibuprofen in the Sample 
sołution (mg/mL) 
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Acceptance criteria: 95*0%-! 05.0% 

PERFORMANCE TESTS 

* D15 SOLUTION (711) 

Medium: Phosphate buffer, pH 7.2 (27.22 mg/mL of 
monobasic potassium phosphate rn water and adjusl 
with 100 mg/mL of sodium hydroxfde to a pH of 7.2); 
900 mL 

Apparatus 1: 100 rpm 
Time: 45 min 

Buffet: 6.8 g/L of monobasic potassium phosphate in 
water. Adjust with 100 mg/mL of sodium hyaroxide to 
a pH of 6 . 6 . 

Mobile phase: Methanol and Buffer (65:35) 

Standard stock solution: 0.27 mg/mL of USP Diphen¬ 
hydramine Hydrochloride RS and 2.2 mg/mL of USP 
Ibuprofen RS, prepared as follows. Transfer known 
amounts of USP Diphenhydramine Hydrochloride RS 
and USP ibuprofen RS to a suitable volumetric fiask. 
Add 5% of the finał vo3ume of methanol and sonicate 
to dissolve. Dii u te with Medium to vo!ume. 

Standard solution: 0.027 mg/mL of USP Diphenhydra¬ 
mine Hydrochloride RS and 0.22 mg/mL of USP 
Ibuprofen RS in Medium from Standard stock solution 
Sample solution: Pass a portion of the solution under 
test through a suitable fil ter of 0.45-|im porę size and 
discard the first few mL of the fil tratę. 
Chromatographic system 
(See Chromatography (621), System Suitability.} 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L7 
Column temperaturę: 35° 

Flow ratę: 1.0 mL/min 
Injection volume: 5 (iL 

Run time: NLT 2.3 times the rctention time of 
ibuprofen 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Tai ling factor: NMT 2.0 for both diphenhydramine 
and ibuprofen 

Reiative standard deviation: NMT 2.0% for both di¬ 
phenhydramine and ibuprofen 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcufate the percentage of the labeted amounts of di¬ 
phenhydramine hydrochloride (C 17 H 21 NO ■ HCI) and 
ibuprofen (CuHraCb} di$solved: 

Result = (fJn) xQxVxO/L) x 100 

f u = peak response of diphenhydramine or 
ibuprofen from the Sample solution 
n = peak response of diphenhydramine or 
ibuprofen from the Standard solution 
Cs - concentration of USP Diphenhydramine 

Hydrochloride RS and USP Ibuprofen RS In 
the Standard solution (mg/mL) 

V ~ volume of Medium, 900 mL 
JL = labei da im of d iphen hydra mrne or ibuprofen 
(mg/Capsufe) 

Tolerances: NLT 75% (Q) of the labeled amounts of 
diphenhydramine hydrochloride (C^HitNO * HG) and 
ibuprofen (CnHiaOa) is dissolved. 

• Uniformity of Dosage Units (905): Meet the 

reguirements 

IMPURITIES 
« Organic Imfurjties 

Buffer; Proceed as directed in the Assay . 

Mobile phase: Acetonitrile and Buffer (32:68) 

Diluent: Acetonitrile and Buffer (40:60) 

System suitability solution: 0.0005 mg/mL of USP Di¬ 
phenhydramine Related Compound A RS and 0.25 mg/ 


mL of USP Diphenhydramine Hydrochloride RS in Dilu¬ 
ent Sonicate if necessary to dissolve. 

Standard solution: 0.00125 mg/mL of USP Diphenhy¬ 
dramine Hydrochloride RS and 0.01 mg/mL of USP 
Ibuprofen RS in Diluent. Sonicate to dlssoh/e. 

Sample solution; Nominally 0,25 mg/mL of diphenhy¬ 
dramine hydrochloride and 2 mg/mL of ibuprofen, pre¬ 
pared as foliows. Transfer a suitaole amount of Capsule 
contents from NLT 10 Capsules to a dry volumetric 
fiask. Add about 60% of the finał volume of Diluent and 
dissoive the contents completely by using a vortex. Di- 
lute with Diluent to voiume. Pass a portion through a 
suitable filter of 0.45-pm porę size. 

Chromatographic system 
(See Chromatography (621), System Suitability/) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 10-cm; B-pm packing LII 
Column temperaturę: 25° 

Flow ratę: 1.0 mL/min 
Injection volume: 20 pL 
Run time: NLT 20 times the retention time of 
diphenhydramine 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resoiution: NLT 1.5 between diphenhydramine re¬ 
lated compound A and diphenhydramine, System 
suitability solution 

Relative standard deviation: NMT 5,0% for both di¬ 
phenhydramine and ibuprofen, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each indfvidual impurity in 
the portion of Capsules taken: 

Result = (ru/n) * (Cs/Cu) x (l/f) x 100 

r u ~ peak response of each tndiwdual impurity 
from the Sample solution 

n = peak response of diphenhydramine from the 
Standard solution 

Cj = concentration of USP Diphenhydramine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of diphenhydramine 
hydrochloride in the Sample solution 
(mg/mL) 

F - relative response factor of each indivtdual 
impurity (see Table 1) 

Acceptance criteria: See Table L 


Table 1 


Name 

Re!atlve 

Retention 

Time 

Relative 

Response 

Factor 

Accep¬ 

tance 

Criteria, 

NMT 

Diphenhydramine 
related compound A 

0.9 

1.0 

0.2 

Diphenhydramine 

1.0 

L0 

_ 

4-Me thy Id iphen hy d ra - 
minę* 

1.3 

1.0 

0.2 

4-8romodip hen hyd ra¬ 
ni ine b 

1.7 

0.9 

0,2 

Benzhydrok 

2.3 

1.6 

0.2 

Ibuprofen 

4.1 

— 

— 


N f N-D i methyl-2-[phenyl(p-tofyl }met hoxy]eth an aminę. 
b 2-[{4-Bromophe ny J)(pheny I ) meth oxy ] - N, N- d ime thy letha na m ine. 
f DiphenylmeLhanol. 
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Ta bis 1 (Continued) 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Accep- 

tance 

Criteria, 

NMT 

Any other individual 
impurity 

— 

1.0 

0.20 

Tnhal imniirlripĘ 

_ „ 

_ 

1.0 


* N, N- D imethyl -2-[pheny \(p-to \y l)m eth oxy] e tha n a m i n e. 
b 2-[(4-Bromophenyl)(phenyt)methoxy]- N t W-dimethylethanamine. 
c Diphenylmethanof, 


SPECIFIC TESTS 

ł Mkrobial Enumeration Tests (61) and Tests for Speo- 
tied Mkroorganisms (62): NMT 5x10* * tfu/g for the 
total aerobic microbial count; NMT 10 2 cfu/g for to tal 
combined yeasts and motds count. Et meets the reguire- 
ments for absence of Escherichia coli, Salmonella spęd es, 
Staphylococcus aureus, and Pseudomonas aeruginosa. 

ADDDTIONAL REQU!REMENTS 

* Packacing and Storage: Preserve in tight containers and 
storę at 2Q Q -25T Protect from tight and excessive heat 
above 40°. 

* USP Reference Standards (11) 

USP Diphenhydramine Hydrochloride RS 
USP Diphenhydramine Related Compound A RS 
2-(Diphenylmethoxy)-W-methylethanamine 
hydrochloride. 

CifiHi^NO HCI 277.79 
USP Ibuprofen RS 


Diphenhydramine and Phenyiephrine 
Hydrochlorides TabBets 

DEFINITION 

Diphenhydramine and Phenyiephrine HydrochEorides Tablets 
contain NLT 90.0% and NMT 110.0% of the labeEed 
amounts of diphenhydramine hydrochloride (C^HziNO - 
HCI) and phenyiephrine hydrochloride (C9H13NO3 ■ HCI). 

IDENTIFICATION 

• A. The UV absorption spectra of the diphenhydramine 

and phenyiephrine peaKs of the Sample Solutions and 
those of the Standard solution exhrbit maxima and min¬ 
ima at the same wavelengths, as obtained tn the Assay. 

* B. The retention times of the diphenhydramine and 

phenyiephrine peaks of the Sample solution correspond to 
those of the Standard solution, as obtained in the Assay. 

ASSAY 

» Procedurę 

It is suggested to use plastic via!s for analysis. 

Buffer: 3.45 9/1 of monobasic ammonium phosphate in 
water, Adjust with phosphoric acid to a pH of 3.5 ± 

0.05 if necessary. 

Mobile phase: Acetonitrile and Buffer (25:75) 

Solution A: Dilute 10 ml of glacial acetic acid with 
1000 ml of water. 

Diluent: Methanol and Solution A (30:70) 

Standard solution: 0.25 mg/mL of USP Diphenhydra¬ 
mine Hydrochloride RS and 0,1 mg/mL of USP Phenyl- 
ephnne Hydrochloride RS in Diluent 
Sample solution: Nominatly 0.25 mg/mL of diphenhy¬ 
dramine hydrochloride and 0.1 mg/mL of phenyl- 
ephrine hydrochloride prepared as folEows. Transfer NLT 
10 Tablets to a suitable volumetric fiask, add 50% finał 
volume of Solution A, and stir for NLT 30 min. Add 30% 
finał vo!ume of methanol and stir additionalEy for.NLT 
90 min. To ensure that particles do not collect above 


the sofvent levei, periodicaJly rinse particuiate into solu¬ 
tion with Solution A, AElow the resulting solution to cool 
to room temperaturę, and dilute with Solution A to voL 
ume. Pass a portion through a suitable filter of 0.45-jim 
porę size. Drscard the first 2-3 mL of fil tratę. 
Chromatographrc system 
(See Chromatography (621), System Su i tability.) 

Modę: LC 

Detcctor: UV 214 nm. For Identification A t use a di- 
ode-array detector in the rangę of 200-350 nm. 
Column: 4.6-mm x 10-cm; 5-fim packing L9 
Ffow ratę: 2.0 mL/min 
Injection voEume: ! 5 pL 
Run time: NLT 3 times the retention tlme of 
phenyiephrine 
System suitabiJity 
Sample: Standard solution 
Suitabilify reguirements 

Tailing factor: 0.5-3.0 for both phenyiephrine and 
diphenhydramine 

Relative standard deviation: NMT 2.0% for both 
phenyiephrine and diphenhydramine 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amounts of di¬ 
phenhydramine hydrochloride (C 17 H 21 NG ■ HCI) and 
phenyiephrine hydrochloride (GH 13 NG 2 - HCI) in the 
portion of Tablets taken: 

Result - (ry/rs) x ( Q/Cu ) x 100 

ru - peak response of dtphenhydramine or 

phenyiephrine from the Sample solution 
r s ^ peak response of diphenhydramine or 

phenyiephrine from the Standard solution 
Q - concentration of USP Diphenhydramine 
Hydrochloride RS or USP Phenyiephrine 
Hydrochloride RS in the Standom solution 
(mg/mL) 

Cu = nominał concentration of diphenhydramine 
hydrochloride or phenyiephrine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TESTS 
* DJSSOLUTION (711) 

It is suggested to use plastic vials for analysis. 

Medium: Simulated gastric fluid without pepsin; 

900 mL 

Apparatus 2: 50 rpm 
Time: 45 min 

Mobile phase: Proceed as directed in the Assoy. 
Standard solution: (L//900) mg/mL of USP Diphenhy¬ 
dramine Hydrochloride RS and {L?/9Q0) mg/mL of USP 
Phenyiephrine Hydrochloride RS in Medium f where ij is 
the label claim of diphenhydramine hydrochloride in 
mg/Tabfet; and i 2 is the label claim of phenyiephrine 
hydrochloride in mg/Tab!et 

Sample solution: Pass a portion of the solution under 
test through a suitable filier of 10-20 pm porę size. 
Chromatographie system 
(See Chromatography (621), System Suttability.) 

Modę: LC 

Detector: UV 214 nm 

Column: 4.6-mm x 1 0-cm; 5-pm packing L9 
Flow ratę: 2.0 mL/min 
Injection vofume: 100 pL 
Run flme: NLT 3 times the retention time of 
phenyiephrine 
System sultability 
Sample: Standard solution 
Sultability reguirements 

Tailing factor: 0 .5-3.0 for both phenyiephrine and 
diphenhydramine 
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Relative standard deyiation: NMT 2.0% for both 
phenylephrine and diphenhydramine 

Analysis 

Sam pies: Standard solution and Sample solution 
CaJeufate the percentage of the labeJed amounts of 
phenyfephrine hydrochloride (C^HiaNO?- HCI) and di- 
pbennydramine hydrochloride (CirHztNO * HCI) 
dissolved: 

Result - (r u /r s ) x V x (1/t) x 100 

r u = peak response of diphenhydramine or 

phenyfephrine from the Sample solution 
h - peak response of diphenhydramine or 

phenylephrine from the Standard solution 
Cs = concentration of USP Diphenhydramine 
Hydrochloride RS or USP Phenylephrine 
Hydrochloride RS in the Standard solution 
(mg/mL) 

1/ = volume of Medium, 900 mL 

L - labef claim of diphenhydramine hydrochloride 
(L) or phenylephrine hydrochloride (L) (mg/ 
Tablet) 

Toterances: NLT 75% (Q) of the labeled amounts of 
diphenhydramine hydrochloride (C 17 H 21 NO * HCI) and 
phenylephrine hydrochloride (C^H^NO*- HCI) is 
dissofvecL 

• Unifohmity of Dosace Units (905): Meet the 
regurrements 

IMPURITIES 


Change to read: 

* ORGAN1C IMPURITIES 

Protect Solutions containlng diphenhydramine and phen¬ 
ylephrine from light* Use giass pipettes and silanized 
vials for analysis. 

Solution A: Transfer 6 ml of 70% perchloric add solu¬ 
tion to a 100-mL yolumetric fiask, and dilute with water 
to volurne. 

Solution B: Transfer 8.31 g of potassium perehlorate to 
a suitable Container. Add 10 mi of Solution A and 
990 mL of water. 

Solution C: Transfer 6 mL of 70% perchforic acid solu¬ 
tion to a 100-mL yolumetric fiask, and dilute with ace¬ 
ton itrile to voJurne. 

Solution D: Mix TO mL of Solution C with 990 mL of 
acetonitrile* 

Solution E: Solution B and Solution D (45:55) 

Mobile phase: See Tobie 1. 


Table 1 


Time 

(min) 

Solution B 

(W 

Solution E 

(%) 

0.0 

99 

1 

17*0 

99 

1 

25*0 

53 

47 

33*0 

53 

4 7 

50.0 

5 

95 

55.0 

5 

95 

55.1 

99 

1 

63.0 

99 

1 


Diluent: 1.26 g/L of ammonium formate in water. Ad- 
just with formie acid to a pH of 4*0 ± 0*1* 


Sensitiyity solution: 0.0005 mg/mL of USP Diphenhy¬ 
dramine Hydrochloride RS and 0.0002 mg/mL of USP 
Phenylephrine Hydrochloride RS in Diluent 
System sultabflity solution: 0.0002 mg/mL of USP 
Phenylephrine Related Compound F RS, 0.0005 mg/mL 
of USP Diphenhydramine Related Compound A RS, 

0*15 ma/mL of USP Diphenhydramine Hydrochloride 
RS, and 0.2 mg/mL of USP Phenylephrine Hydrochloride 
RS in Diluent 

Standard solution: 0.005 mg/mL of USP Diphenhydra¬ 
mine Hydrochloride RS and 0.002 mg/mL of USP Phen¬ 
ylephrine Hydrochloride RS in Diluent 
Sample solution: Nommally 0*5 mq/mL of diphenhy¬ 
dramine hydrochloride and 0*2 mg7mL of phenyl- 
ephrrne hydrochloride prepared as follows* Transfer NLT 
1 0 Tablets to a suitable yolumetric fiask, usrng onły 
PTFE stoppers, Add about 50% of finał volume of Dilu * 
ent t and snake on a fiat bed shaker at Iow speed for 
NLT 1 h* Dilute with Diluent to volume. Centrifuge a 
portion until a elear supernatant rs obtained, and use 
the supernatant* 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 5-j.tm packtng L60 
Column temperatura: 43.0° 

FIow ratę: 1.0 mL/min 
Injection volume: 35 jiL 
System sultability 

Samples: Senstttvity solution, System suita bility solution, 
ana Standard solution 
Sultabflity reąuirements 

Resolution: NLT 1.5 between phenylephrine related 
compound F and phenylephrine; NLT 2.0 between 
diphenhydramine related compound A and diphenhy¬ 
dramine, System suitability solution 
Relative standard deviation: NMT 6.0% for phenyl¬ 
ephrine and diphenhydramine, Standard solution 
Signal-to-noise ratro: NLT 10 for phenylephrine and 
diphenhydramine, SensitMty solution 
Analysis 

Samples: Standard solution and Sample solution 
Identify the diphenhydramine degradation products us- 
ing the relative retention times in Tobie 2* 

Calculate the percentage of each diphenhydramine re¬ 
lated degradation product in the portion of Tablets 
taken: 

Resuft - (rJn) x (Ci/Cy) x (1 /f) x 100 

fu = peak response of each individual 

diphenhydramine related degradation 
product from the Sample solution 
rs = peak response of diphenhydramine from the 
Standard solution 

Cs = concentration of USP Diphenhydramine 

Hydrochloride RS In the Standard solution 
(mg/mL) 

Cu - nominał concentration of diphenhydramine 
hydrochloride in the Sample solution 
(mg/mL) 

F - ielative response factor of each indMdual 
impurity (see Tobie 2) 

Identify the phenyfephrine degradation products using 
the relative retention times In Tobie 2* 
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Table 2 


Name 

Relative 

Retention 

Time 

Rdative 

Response 

Factor 

Acceptance 

Criteria, 

NlVfT 

Isonuinoline 4,6-diot analoq^ 

0,72 

1.2 

1.0 

Phenyiephrine 

1,00 

1.0 

_ 

3 - Hy d roxybenza Idehy d 

2.37 

5.3 

0.6 

Diphenhydramine 

3.55 

1.0 

_ 

Diphenhydramine N-oxide d e 

3.71 

0.92 

1.2 

Ben z hydrol* 

3.92 

1.6 

0,5 

Benzophenone* 

437 

0.36 

0.66 

UnspedfEed degradation 
products quantified 
reJative to phenyiephrine 

Phenyiephrine carboxy 
analog {phenyiephrine 
related compound G)® b 

0.80 

1.2 

03 

Phenyiephrine related 
compound F h a 

0,94 

1.0 

Phenyleph rone 
{phenyiephrine related 
compound C) lh 

1.35 

2.9 

Phenyiephrine 
isoquinoltnone analoqi |j 

2.83 

3.5 

)ndivjdua| phenyiephrine 
related degradation 
product and any 
unspecified degradation 
product 11 

— 

1.0 

Unspecifred degradation 
products quanttfied 
relatiye to diphenhydra¬ 
mine 

Diphenhydramine 
auarternary saJt^ e 

3*47 

0,80 

0.2 

Diphenhydramine related 
compound A J ' ? 

3.51 

1.1 

lndividual 

diphenhydramine related 
dearadation product 

“ 

1.0' 

Total degradation products quantitated relatfye to 
phenyleph rine 

— 

— 

2,5 

Total degradation products guantitated relatiye to 
diphenhydramine 

— 

— 

3.0 


a 2- Methy I- 1 ,23/4- tetrahy droi so qui n ol ine-4, 6-d i ol . 
b Quarttified relatiye to phenyiephrine. 
c 3-Hydroxybenzaldehyde. 

d 2-(Benzhydryloxy)-W r N-dimethylethan-l -aminę oxide. 

* Quantified relative to diphenhydramine. 
f Diphenylmethanol. 

9 (R)-N~ [2- H ydroxy-2-(3 -hydroxyph e ny l)ethy l]-N-methylg lyc i ne. 
h 2 Methyl-1 ^^^-tetraliydroisoąuinoline-^t.e dioL 
1 1 -(3-Hydroxyphenyiy2-(methylamino)ethan-1 -one, 

11 -(3-Hydroxybenzoy])-2-melhylboquirjdin-6{2W)“One, 
h 2- {[2-(Benzhy d ry I oxy) ethy l]di m ethy I am m o n io} aceta te, 
l 2-(Diphenylmethoxy)-N-methyJethanamine. 


Calcu fate the percentage of each phenyiephrine related 
degradation product and any other degradation prod¬ 
uct in the portion of Tablets taken: 

ResuEt - (Wfs) x {Cs/ C u ) x (1/0 x 100 

ru - peak response of each phenyiephrine related 
degradation product or any other 
degradation product from the Sampfe 
soiution 

rj = peak response of phenyiephrine from the 
Standard soiution 

Cs - concentratton of USP Phenyiephrine 

Hydrochloride RS in the Standard soiution 
(mg/ml) 

Q - nominał concentration of phenyiephrine 
hydrach Eoride in the Sampfe soiution 
(mg/mL) 

F - relative response factor of each indivtdual 
impurity (see Table 2) 


Acceptance critena: See Table 2, Disregard any peaks 
befow 0.1%. 

®(Postponed indefinitely)* m nm^zoić) 

ADDmONAL REQUmEMENT$ 

* Rackaging and StoragE: Presen/e in tight contarners, 
and storę at 2Q*-25°. 


Chartge to read: 

O USP Reference Standards ( 11) 

USP Diphenhydramine Hydrochloride RS 
USP Diphenhydramine Related Compound A RS 
2-(Dipheny!methQxy)-N-methylethanamine 
hydrach Eoride* 

CtsHi^NO 241,33 ®(Postponed indefinitely)# 

2016) 
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USP Phenylephrine Hydrochloride RS 
USP Phenylephrine Related Compound F RS 
2-MethyH,2,3,4TetrahYdrGrsoqurnoline-4,8-diGl, 
CmHnNOa 1 79.22 *(Postponed jndefinitely)* m i. 

M*y>20tG) 


Diphenhydramine and 
Pseudoephedrine Capsules 

» Diphenhydramine and Pseudoephedrine Cap¬ 
sules contain not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amounts 
of diphenhydramine hydrochloride (C 17 H 21 NO • 
HCI) and pseudoephedrine hydrochloride 
(CoHisNO- HCI). 

Packaging and storage-— Preserve in tight Container*. 
Labellng —Label Capsules to state both the contents of the 
active moieties and the contents of the salts used in form u* 
lating the artide. 

USP Referenci standard* (11 )— 

USP Diphenhydramine Hydrochloride RS 
USP Pseudoephedrine Hydrochloride RS 

Identification— 

A: The retention times of the major peaks in the chro- 
matogram of the Assay preparation correspond to those in 
the cnro mato gram of the Standard preparation, as obtained 
in the Assay. 

B: Deveioping solvent —Prepare a mixture of acetonitrile, 
methylene chloride, and n-propylamine (56:40:4), 

Standard solution —Dissolve about 12,5 mg of USP Di¬ 
phenhydramine Hydrochloride RS and 30 mg of USP Pseu¬ 
doephedrine Hydrochloride RS in 5.0 ml of water in a 
50-mL centrifuge tubę. 

Test solution —Transfer an amount of Capsule contents, 
equivalent to about 12.5 mg of diphenhydramine hydro* 
chloride and about 30.0 mg of pseudoephedrine hydrochlo¬ 
ride, to a 50-mL centrifuge tubę. Add 5.0 mL of water, and 
shake. 

Procedurę— To each centrifuge tubę add 5.0 mL of a satu¬ 
ra ted solution of sodium carbonate and 10 ml of methylene 
chloride. Insert the stoppers Into the tubes and shake for 
about 1 minutę. Centrifuge at about 2000 rpm for about 
10 minutes until the layers are well separated, Draw off and 
discard the top layer. Add 5 g of anhydrous sodium sulfate 
to the remami ng solution, insert the stopper tightty, and 
shake. Separately apply 30 pL (3x10 pL) each of the Test 
solution and the Standard solution to a suitable unactivated 
thin-layer chramatographic piąte coated with a 0.25-mm 
layer of chroma tog raphic siilca gel mixture {see Chromatog- 
raphy (621)) and allow the spots to dry. Develop the chro- 
matograms in a paper lined chromatographic chamber equi- 
librated with the Devehping solvent until the solvent front 
has moved about three-fourths of the iength of the piąte. 
Remove the piąte, air-dry, place the piąte in an iodine 
chamber, and allow to develop over several hours; the R f 
values of the prindpal spots obtained from the Test solution 
correspond to those obtained from the Standard solution. 
Dissolution, Procedurę for a Pooled Sample (711)— 

Medium: water, 900 mL. 

Apparatus 1: 100 rpm. 

Time: 30 minutes. 

Procedurę —Inject a measured volume (about 50 pL) of a 
filtered portion of the solution under test into the chromato- 
graph, record the chromatograms, and measure the areas 
for the major peaks. Determine the quantitfes of C^H^NO - 
HCJ and of CujHisNO ■ HCI dissolved by employmg the pro- 


cedures set forth in the Assay, making any necessary modifi- 
cations. 

Tolerances— Not less than 75% (Q) of the labeled 
amounts of Ci;H 2 iNO - HCI and of Ci 0 Hi 5 NO - HCI are dis- 
solved in 30 minutes. 

Uniformity of dosage units <905): meet the reguire- 
ments. 

Related compounds— 

Mobile phase —Prepare as directed in the Assay. 

Diiuting solution^ Prepare a mixture of water, acetonitrile 
and methanoi (64:26:10). 

Standard solution —Transfer accurately weighed quantities 
of about 5 mg each of benzhydrol and benzophenone to a 
500-mL volumetric fiask, dissolve in Diiuting solution, using 
heat and son kation if necessary, dilute with Diiuting solution 
to volume, and mix. Dilute 5.0 ml of this solution quantita- 
tiveiy with Diiuting solution to 25.0 mL, mtx, and fil ter. 

Test solutbn —Transfer 10 Capsules to a 500-mL voiumet- 
ric fiask, add about 350 mL of Diiuting solution , sonicate in 
warm water at about 40* to effect dissolution, and cooi, 
Dilute with Diiuting solution to vofume, and mix. Dilute 
5.0 mL of this solution with Diiuting solution to 25.0 mL, 
mix, and filter. 

Resolution solution —Prepare a solution in Diiuting solution 
containing about 2 pg each of benzhydrol and benzophe¬ 
none, and lOOpg of USP Diphenhydramine Hydrochloride 
RS, per ml. 

Chromatographic system— Proceed as directed for Chro¬ 
matographic system under Assay. Chromatograph 50 pL of 
the Resolution solution: the resolution, R t between benz* 
hydrol and diphenhydramine is not less than 1.3 and the 
resolution, R t between diphenhydramine and benzophenone 
is not less than 2.0. 

Procedurę—Separately inject equal volumes (about 50 pL) 
of the Standard solution and the test solution , and record the 
areas of the benzhydrol and benzophenone peaks. Calculate 
the amounts of benzhydrol and benzophenone in the Cap¬ 
sules taken by the formula: 

C(r 0 / r s ) 

in which C is the concentraUon of either benzhydrol or ben¬ 
zophenone, in pg per mL, tn the Standard solution , and r u 
and rs are the areas of the correspond!ng analyte peaks ob- 
talned from the Test solution and Lhe Standard solution ł re- 
spectively: the sum of the amounts of benzhydrol and ben¬ 
zophenone does not exceed 2% (w/w) of the 
diphenhydramine hydrochloride. 

Assay— 

Aqueous solution —Dissolve 1.7 g of sodium 1-heptanesul- 
fonate and 0.8 mL of triethylamme in about 800 mL of 
water, adiust with glacial acetic add to a pH of 3.3 ± 0.05, 
dilute with water to 1 L, mix, and filter. 

Mobile phase — Prepare a filtered and degassed mixture of 
Aąueous solution , acetonitrile, and methanoi (64:26:10). 

Make adjustments if necessary (see System Suitability under 
C hromatogrophy (621)), 

Standard preparation— Transfer about 25 mg of USP DL 
phenhydramine Hydrochloride RS, accurately weighed, to a 
100-mL volumeliic fiask, Add 25/ mg of USP Pseudoephed¬ 
rine Hydrochloride RS, accurately weighed, / being the ratio 
of the labeled amount, in mg, of pseudoephedrine hydro¬ 
chloride to the labeled amount, En mg, of diphenhydramine 
hydrochloride per capsule, dissoke in 0.5% glacial acetic 
add, dilute with 0,5% gladal acetic acid to vojume, and 
mix. Transfer 10.0 ml of this solution to a 100-mL volumet- 
nc fiask, dilute with 0.5% glacial acetic add to volume, and 
mix. 

Assay preparation —Remove as complefely as possible, the 
contents of not less than 10 Capsules, and weigh accurately. 
MIx the combined contents, and transfer an accurately 
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welghed portion of the powder, equivalent to about 25 mg 
of diphenhydramine hydrochloride, to a 100-mL volumetnc 
fiask* Dissolve in 0.5% gladal acetic acid, dilute with 0*5% 
gladal acetic add to vdume, mix, and filter, Transfer 
10,0 mL of this solution to a 100-mL voIumetric fiask, dilute 
with 0*5% gladal acetic add to vo!ume, and mix* 

Chromatographk system —The liquid chrom atograph is 
eguipped with a 254-nm detector and a 4,6-mm x 25-cm 
column that contains packing L10. The fiow ratę is about 
2 mL per minutę. Chrom atograph the Standard preparation, 
and record the peak areas as directed for Procedurę: the res- 
olution, R, between the pseudoephedrine and diphenhydra- 
mine peaks is not less than 3*0* For each anafyte peak, the 
tailing factor is not greater than 2.0, and the relatlve stan¬ 
dard deviation for repllcate injections is not greater than 
2.0%. 

Procedurę —Separately inject equal volumes (about 50 u L) 
of the Standard preparation and the Assoy preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the peak areas for the two anaiytes, The reiattve reten- 
tion times are about 1.0 for pseudoephedrine and 3,0 for 
diphenhydramine. Calculate the guantity, in mg, of diphen- 
hydramtne hydrochloride (C^H^NO < HCI) in the portion of 
Capsules taken by formula: 

C( ru/rs) 

in which C is the concentration, In pg per mL, of USP Dj- 
phenhydramine Hydrochloride RS in the Standard prepara¬ 
tion; and rv and n are the peak areas obtained from the 
Assoy preparation and the Standard preparation, respectively. 
Cafcuiate the quantity, in mg, of pseudoephedrine hydro- 
chioride (CidHisNO ■ HCI) in the portion of Capsules taken 
by the same formula changing the terms to ref er to pseudo¬ 
ephedrine hydrochloride. 


DiphemoityBate Hydrochloride 



C 30 H 32 N 2 O 2 ■ HCI 489.05 

4-Piperidinecarboxylic add, 1-(3-cyano-3,3-diphenyfpropyl)- 
4-phenyl-, ethyl ester, hydrochloride; 

Ethyl 1-(3-cyano-3,3-diphenylpropyl)-4-phenylpiperidine- 
4-carboxylate hydrochloride [3810-80-8]. 

DEFINITION 

Diphenoxy1ate Hydrochloride contains NLT 98.0% and NMT 
102.0% of diphenoxyfate hydrochloride (CjoH^NaOj?. 

HCI), calculated on the drled basis. 

IDENTIFICATION 

* A* iNFRAftED ABSORPUON (197K) 

* B. Identification tests*— General (191), Chioride: A satu- 

rated solution meets the reguirements* 

AS5AY 

« Procedurę 

Sample: 400 mg of Diphenoxylate Hydrochloride 
Analysis: Dissolve the Sample in 40 mL of alcohol and 
add 5.0 ml of 0*01 N hydrochloric add. Titrate with 
0,1 N alcoholic sodium nydroxide VS (see Titrimetry 
(541)), determining the endpoint potentiometrically* 
Read the voiume of 0,1 N alcoholic sodium hydro"xlde 
added between the two points of inflection. Each ml of 


0.1 N alcoholic sodium hydroxide is equlvalent to 
48.91 mg of diphenoxy1ate hydrochloride (CaoH^NsOz- 
HCI), 

Acceptance criteria: 98*Q%-102*0% on the dried basis 

IMPURJTIES 

O ORGANIC IMPURITIES 

Solution A: Adiust 900 mL of water with phosphoric 
acid to a pH of 2*3, and dilute with water to 1000 mL. 

Solution B: Acetonitrile 

Mobile phase: See Table ?* Return to original condi- 
tions and re-equilibrate the system* 


Table 1 


Time 

Solution A 

Solution B 

(mini 


(%> 

0 

75 

25 

5 

75 

25 

40 

15 

85 


Diluent: Acetonitrile and Solution A (50:50) 

System suitabillty solution: 1*0 mg/mL of USP Diphen- 
oxylate Hydrochforide RS and 0.005 mg/mL of USP DE- 
phenoxylate Related Compound A RS in Diluent. Son i- 
cate for about 2 min to dissolve. 

Standard solution: 1,0 jjg/mL of USP Diphenoxy!ate 
Hydrochloride RS in Diluent 

Sensitivity solution: 0.5 pg/mL of USP Diphenoxylate 
Hydrochloride RS in Diluent from Standard solution 
Sample solution: 1 ,0 mg/mL of Diphenoxylate Hydro¬ 
chloride in Diluent Sonicate for about 2 min to dissolve, 
Chromatographfc system 
(See Chromatograpny (62 1}, System Suita bil i ty,) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Fiow ratę: 2*0 mL/min 
Injection vo!ume: 20 juL 
System suitabillty 

Sampfes: System suitabilky solution and Sensitivity 
sofution 

Suitability reguirements 

Resolution: NLT 5.0 between diphenoxylate related 
compound A and diphenoxylate, System suitability 
solution 

Signal-to-noise ratio: NLT 10, SensitMty solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of each individual impurity in 
the portion of Diphenoxylate Hydrochloride taken: 

Result - (ruin) x (CdCu) x 100 

ru = peak response of each impurity from the 
Sample solution 

r$ - peak response of diphenoxylate from fhe 
Standard solution 

Cs = concentration of USP Diphenoxylate 

Hydrochloride R$ in the Standard solution 
(mg/mL) 

Cu ~ concentration of Diphenoxylate Hydrochloride 
in the lampie sofution (mg/ml.) 

Acceptance criteria: See Table 2. Disregard any peak 
below 0.05%. 


Table 2 


Name 

Relatlre 

Retentlon 

Time 

Acceptance 

Criteria, 

NMT 

Diphęnoxy!Ic add (diphenoxyl- 
ate related comoound A) 

0*8 

0.50 

Diphenoxylate 

1.0 

—- 
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Table 2 (Continued) 


Name 

Relatfre 

Retention 

Time 

Acceptanee 

Criteria, 

NMT 

Arw other indh/idual imourity 

_ 

0.10 

Total impurities 

._ 

0,5 


SPECIFIC TESTS 

* Loss OM Drylmg (731) 

Analysis: Dry at 105° for 2 h. 

Acceptanee criteria: NMT 0*5% 

ADDITSONAL REQUIREMENT5 

* Packaging and Storage: Presen/e in welkclosed contain- 

ers, protected from light, Storę at room temperaturę, 

* USP Reference Standards (TT) 

USP Diphenoxylate Hydrochloride RS 
USP Diphenoxylate Related Compound A RS 
Diphenoxylfc add; 

1 -(3“CyanO“ 3,3-d ipheny! propy lJ-4-pheny Ip i peridine- 
4-carboxylic add, 

CasHzaNzOz 424,53 


Diphenoxylate Hydrochloride and 
Atropinę sulfate Orał 5olytion 

» Diphenoxylate Hydrochloride and Atropinę Sul¬ 
fate Orał Solution contains not less than 
93.0 percent and not morę than 107,0 percent of 
the labeled amount of diphenoxylate hydrochlo- 
ride (C 30 H 32 N 2 O 2 * HC[), and not less than 
80,0 percent and not morę than 120,0 percent of 
the labeled amount of atropinę sulfate 
[(C, 7 H 23 N0 3 )2 • H2SO4 * H 2 0 ], 

Packaging and storage—Preserve in tight, 1 ight-resistant 
containers. 

USP Reference standard* (11)— 

USP Atropinę Sulfate RS 

USP Diphenoxylate Hydrochloride RS 

Identification—The retention times of two major peaks in 

the chromatogram of the Assay preporation correspond to 

the atropinę and diphenoxylate peaks in the chromatogram 

of the Standard preporation , as ootained in the Assay. 

Uniformity of dosage units (905)— 

FOR ORAŁ SOLUTION PACKAGED IN SINCLE-UNIT CONTAINERS: 

meets the reguirements with respect to diphenoxylate hy* 
drochloride. 

Deliverable volume (698)— 

FOR ORAŁ SOLUTION PACKAGED IN MULTIPLE-UNIT CONTAINERS; 
meets the requirements. 

pH (791): between 3,0 and 4,3, determined in a difution of 
the Orał Solution with an equai yolume of water* 

Alcohol Determination (611): between 13,5% and 
1 6,5% of CjHsOH. 

Assay— 

Solution A—Transfer 192 mg of sodium l-pentanesulfo- 
nate monohydrate to a suitable Container, add 200 mL of 
water, and sonicate to dissolve. Add 800 mL of water and 
1,0 mL of phosphoric add, and mix. 

Solution B—'Transfer 192 mg of sodium 1-pentane- 
sulfonate monohydrate to a suitable Container, add 200 mL 


of water, and sonicate to dissolve. Add 800 mL of aceton j- 
trile, 1.0 mL of phosphoric acid, and mix. 

Mobile phase —Prepare a filtered and degassed mixture of 
Solution B and Solution A (66:34), Make adjustments if nec- 
essary (see System Suitability under Chromatogmphy (621)). 

Atropinę stock preporation —Di$solve an accurately 
weighed guantity or USP Atropinę Sulfate RS in dehydrated 
alcohol, and dilute quantitatively, and stepwise if necessary, 
with dehydrated alcohol to obtain a solution having a 
known concentration of about 0,04 mg per mL, 

Standard preporation-^ Transfer about 20 md of USP Di- 
phenoxylate Hydrochloride RS to a 200-mL volumetric fiask, 
add about 100 mL of dehydrated alcohol, and sonicate to 
dissolve. Accurately add 5,0 ml of Atropinę stock preporation 
and 34 mL of water, and mix, Allow the solution to reach 
room temperaturę, and then dilute with dehydrated alcohol 
to volume. This solution contains about 0,1 mg of diphen- 
oxylate hydrochloride and about 0,001 mg of atropinę suk 
fate per ml_, 

Assay preporation —Transfer an accurately measured vok 
ume of tfie Orał Solution, equivalenl to about 2.5 mg of 
diphenoxylate hydrochloride, based on the label claim, to a 
25-mL yolumemc fiask, wash inside of the pipet with smali 
portions of dehydrated alcohol, add the washings to the 
rlask, dilute wito dehydrated alcohol to volume, and mix. 
Pass a portion of the solution obtained through a 0.45-jum 
PTFE filter, discardina the first few ml. and use the elear 
filtrate, 

Chromatographic system (see Chromatogmphy (621))—The 
liquid chromatograph is eguipped with a 220 -nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
L 10 . The flow ratę is about 1,7 mL per minutę. Chromato¬ 
graph the Standard preporation, and record the peak re* 
sponses as directed for Procedurę: the relative re tent i on 
times are about 0*35 for atropinę and 1,0 for diphei iuxylale; 
the resolution, fi, between atropinę and diphenoxylate fs not 
less than 5,0; the tailing factor is not morę than 1 ,5 for 
atropinę; and the relat3ve standard deviation for replicate 
injections is not morę than 2 . 0 % for diphenoxylate and not 
morę than 5,0% for atropinę. [NOTĘ —If a significant tailing 
of the diphenoxylate peak is observed (greater than 2 . 5 ), it 
is recommended to maintain the column temperaturę at 
25°, to stabilize the system,] 

Procedurę— Se pa ratę iy inject equal volumes (about 50 pL) 
of the Standard preporation and the Assay preporation Into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of diphenoxylate hydrochioride (CsoHjiNaOi 
HO) in tne portion of Orał Sofution taken by the formula: 

2SCo(ru/rO 

in which 25 is the volume, in mL, of the Assay preporation; 

C D is the concentration, in mg per mL, of USP Diphenoxyl- 
ate Hydrochloride RS in the Standard prepamtion; and tu and 
ri are the diphenoxylate peak responses obtained from the 
Assay preporation and the Standard preporation, respective1y. 

Calculate the guantity, in mg, of atropinę sulfate 
[{Ci/H 23 NO 3 )} ■ H 2 SO 4 - H 2 0] in the portion of Ora! Solution 
taken by the formula: 

(694,8 3/6 76.8 3}(25)Ca (ru/fs) 

in which 694*83 and 676,83 are the molecuiar werghts of 
atropinę sulfate monohydrate and anhydrous atropinę suk 
fate, respectiveiy; 25 is the volume, tn mL, of the Assay prep¬ 
oration; Ca is the concentration, in mg per mL, of USP Atro¬ 
pinę Sulfate RS in the Standard preparat/on; and ru and f* are 
the atropinę peak responses obtained from the Assay prepa¬ 
mtion and the Standard preporation , respectively. 
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Diphenoxyiate Hydrochloride and 
Atropinę Sulfate Tablets 

» Diphenoxylate Hydrochloride and Atropinę Sul¬ 
fate Tablets contain not less than 90.0 percent 
and not morę than 110.0 percent of the labeled 
amount of diphenoxylate hydrochloride 
(C 30 H 32 N 2 O 2 * HCI), and not less than 80.0 per¬ 
cent and not morę than 120,0 percent of the la¬ 
beled amount of atropinę sulfate [(C^I^NOb^ * 
H 2 SO, - H 2 0] # 

Packaging and storage—Preserve in well-closed, fight-re- 
sistant contatners, 

USP Reference standards (11)— 

USP Atropinę Sulfate RS 

USP Diphenoxylate Hydrochloride RS 

Identification—The retention times of two major peaks in 

the chromatogram of the Assay preparation correspond to 

the atropinę and diphenoxyiate peaks in the chromatogram 

of the Standard preparation, as obtained in the Assay -. 

Ottśsoiotoon (711 )— 

Medium: 0,2 M acetic acid; 500 mL. 

Apparatus 1: 150 rpm. 

Time: 45 minutes. 

Determine the amount of C 30 H 32 N 2 O 2 ■ HO dbso3ved by 
employing the following method. 

Mobile phase—?repare a suilabie degassed mixture of ac- 
etonitrile and 0.05 M monobasic potassium phosphate 
(65:35). 

Standard solution —Dissolve an accurateiy weighed quan- 
tity of USP Diphenoxylate Hydrochloride RS in methanol to 
obtain a solution having a known concentration of about 
250 pg per mL. Pipet 10 mL of this solution into a 500-mL 
votumetric fiask, dilute with Dissolution Medium to vofume, 
mix, and fiiter. 

Chromatographic system (see Chromatography (621))—The 
3iquld chromatograph is eouipped with a 210 -nm detector 
and a 3.9-mm x 30-cm column that contains packing L11. 
The flow ratę is about 1.0 mL per minutę. Chromatograph 
repficate injections of the Standard solution, and record the 
peak responses as directed for Procedurę: the tailtng factor is 
not morę than 1.5; and the re!ative standard deviation is 
not morę than 2 , 0 %, 

Procedurę —Separately inject equal volumes (about 50 uL) 
of the Standard solution ano of filtered portions of the solu- 
tion under test into the chromatograph, record the chro- 
matograms, measure the response for the major peak, and 
determine the amount of C 30 H 32 N 2 O 2 ■ HCI dissolved. 

Tolerances —Not less than 75% (Q) of the labeled amounr 
of C 30 H 32 N 2 O 2 * HCI is dissolved in 45 minutes. 

Ur&Sformity of dosage units (905): meet the require- 
ments for Corcter?f unirormity with respect to diphenoxylate 
hydrochloride, 

Assay-— 

Diluent —Use a mixture of acetonitrile and water (1:1), 

Solution A —Transfer 1 92 mg of sodium 1-pentane- 
suffonate monohydrate to a suitable Container, add 200 mL 
of water, and sonicate to dissolve, Add 800 mL of water and 
1,0 mL of phosphoric acid, and 

Solution B —Transfer 192 mg of sodium 1-pentane- 
sulfonate monohydrate to a suitable Container, add 200 ml 
of water, and sonicate to dissolve. Add 800 mL of aceton i- 
trile and 1.0 mL of phosphoric acid, and mix. 


Mobile phase —Prepare a filtered and degassed mixture of 
Solution B and Solution A (66:34). Make adjustments if nec- 
essary (see 5ystem Su i ta bili ty under Chromatography (621)). 

Atropinę stock preparation —Dissolve an accurateiy 
weighed quantity of USP Atropinę Sulfate RS in Diluent , and 
dilute quantitatively, and stepwise if necessary, with Diluent 
to obtain a solution having a known concentration of about 
0.04 mg per mL. 

Standard preparation — : Transfer about 20 mg uf USP Di- 
phenoxylate Hydrochloride RS to a 200-mL volumetric fiask, 
add about 100 mL of Diluent , and sonicate to dtssolve. Ac¬ 
curateiy acid 5.0 mL of Atropinę stock preparation , and mix. 
AHow the solution to reach room temperaturę, and then 
dilute with Diluent to voiume. This solution contains about 
0.1 mg of drphenoxylate hydrochloride and about 0.001 mg 
of atropinę sulfate per mL, 

Assay preparation —Transfer an accurateiy counted num- 
ber of Tabiets, equivalent to about 25 mg of diphei 1 oxy!ate 
hydrochloride, based on the iabel daim, to a 250-mL volu- 
metric fiask, add approx 3 matefy 100 mL of Diluent, and 
shake by mechanicat means for at least 15 minutes or until 
the Tablets are completely dlsintegrated, Sonicate for an ad- 
ditional 15 minutes, allow the solution to reach room tem¬ 
peraturę, dilute with Diluent to volume, and mix. Pass a por- 
tion of the solution obtained through a 0.45-pm PTFE fiiter, 
discarding the first few mL, and use the elear flltrate, 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eouipped with a 220 -nm detector 
and a 4.6-mm x 25-cm column that contains 5-jim packing 
L10. The flow ratę is about 1.7 mL per minutę, Chromato¬ 
graph the Standard preparation, and record the peak re- 
sponses as directed for Procedurę: the relative retention 
times are about 0.35 for atropinę and 1.0 for diphenoxyiate; 
the resotuLion, R, between atropinę and diphenoxylate is not 
less than 5.0; the tailing factor is not morę than 1,5 for 
atropinę; and the re!ative standard deviation for replicate 
injections is not morę than 2 . 0 % for diphenoxylate and not 
morę than 5.0% for atropinę, [notę —3f a stgnificant tailing 
of the diphenoxylate peak is observed (greater than 2,5), it 
is recommended to maintain the column temperaturę at 
25 0 , to stabilize the system,] 

Procedurę —Separately inject equal volumes (about 50 uL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of diphenoxylate hydrochloride (C 30 H 32 N 2 G 2 ■ 
HCI) in the portion of Tablets taken by the formula: 

250 Cd (flr / Cr) 

In which 250 is the volume, in mL, of the Assay preparation; 
Co is the concentration, in mg per mL, of USP Diphenoxyl- 
ate Hydrochloride RS in the Standard preparation; and r u and 
fj are the diphenoxy!ate peak responses obtained from the 
Assay preparation and the Standard preparation, respectively. 

Calculate the quantity, in mg, of atropinę sulfate 
[(C 17 H 23 NOO 2 ■ H 2 SO 4 ■ H.O] in the portion of the Tablets 
taken by the formula: 

(694.83/676.83X250)0 {ru/n) 

In which 694.83 and 676,83 are the moleeuiar weights of 
atropinę sulfate monohydrate and anhydrous atropinę sul¬ 
fate, respectively; 250 is the voiume, in mL, of the Assay 
preparation; C A is the concentration, in mg per mL, of USP 
Atropinę Sulfate RS in the Sf an dard preparation; and and 
rs are the atropinę peak responses obtained from the Assay 
preparation and the Standard preparation , respectively. 
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Pipjyefrin Hydrochloride 



C, 9 H»NOj - HCI 387.90 

Propanoic acid, 2,2-dimethyh 4-[l-hydroxy-2-(methylamt- 
no)ethyfJ- 1 , 2 -phenylene ester, hydrochloride, (±)-; 
(±)-3,4-Dihydroxy-(x-l{methylamino)methyl]benzyi alcohol 
3,4-dip:valate hydrochloride [64019-93-8]. 

DEFINITION 

Dipivefrin Hydrochloride contains NLT 98.5% and NMT 
101.5% of dipivefrin hydrochloride (C 19 H 29 NO 5 ■ HCI), eal- 
culated on the dried basis. 

IDENTIFICATION 

• A. iNFRARED ABS0RPTION (197K) 

• B, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

• C Identification Tests—General, Chloride (191) 

Sample solution: IG mg/mL of Dipivefrin Hydrochloride 
Acceptance criteria: Meets the requirements 

AS5AY 

• Procedurę 

Mobile phase: Acetonitrile, 0.014 M sodium dodecyl 
sulfate, and glacial acetic acid (24:15:1) 

Standard solution: 5 mg/mL of USP Dipivefrin Hydro¬ 
chloride RS in 0.0015 N hydrochlonc acid 
Sample solution: 5 mg/mL of Dlpivefrin Hydrochloride 
in 0.0015 N hydrochloric acid 
Chromatograpnic system 
(See Chromatograpny (621), System Suitobility.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 25-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 1.5 
Relatrve standard deviation: NMT 0.6% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of dipivefrin hydrochloride 
(C 19 H 2 &NOS ■ HG) in tne portion of Dipivefrin Hydro¬ 
chloride taken: 

Result = (rj Cs) x (Cj fC u ) x 100 

m - peak response from the Sample solution 

^ = peak response from the Standard solution 

G = concentration of USP Dipivefrin Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu - concentration of Dipivefrm Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 98.5%-101.5% on the dried basis 

IMPURITIES 

• Residue on Icnition (281): NMT 0.3% 


Delete the foflowlng: 

•* HEAVY Metals, Method I (231): NMT 15 ppm# (Offirial 1 . 

] jn -?□ 18 ) 


* IRON (241) 

Standard iron solution: Use the Standard Iron Solution 
prepared as directed in the chapter. 

Hydroxyiamine solution: 100 mg/mL of hydroxyiamine 
hydrochloride in water 

Triazine solution: 1.25 mg/mL of 2,4,6-tri-(2-pyridyi)-5- 
triazine in methanol 

Standard solution: Into a 50-mL color-comparison tubę 
pipet 1 mL of Standard iron solution, arid 42.0 ml of 
water, and mix. 

Sample solution: fnto a 50-mL color-comparison tubę 
addf 2.0 g of Dipivefrin Hydrochloride, 43.0 mL of 
water, and mix. 

Analysis: To each of the tubes containing the Standard 
solution and the Somple solution add 5.0 mL of Hydroxyh 
aminę solution and 2.0 mL of Triazine solution, and mix. 

Acceptance criteria: NMT 5 ppm; the color of the solu¬ 
tion from the Sample solution is not darker tban that of 
the solution from the Standard solution. 

* Limits of Epinephrine and Adrenalone 

Protect the Standard solution and the Sample solution 
from light 

Solution A: 0.1% (v/v) Anhydrous formie acid in water 

Solution B: Acetonitrile and methanol (60:40) 

Mobile phase: See Tobie h Return to the original con- 
ditions and re-equilibrate the system. 


Table 1 


Time 

fmin) 

Solution A 

Solution B 
f%> 

0 

100 

0 

3 

100 

0 

5 

40 

60 

10 

40 

60 


Diluent: 0.01 M hydrochloric acid 
Standard solution: 0.02 mg/mL of USP Epinephrine BL 
tartrate RS and 0.01 mg/mL of USP Adrenalone Hydro¬ 
chloride RS in Diluent 

Sample solution 10,0 mg/mL of Dipivefrin Hydrochlo¬ 
ride in Diluent 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 260 nm 
Column: 4.6-mm x 15-cm; 5-|im packing LI 
Flow ratę: 1 ml/min 
Injection vofume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Resolution: NLT 2.0 between epinephrine and 
adrenalone 

Relative standard deviation: NMT 5% 

Analysis 

Samples: Standard solution and Somple solution 
Calcu late the percentage of epinephrine in the portion 
of Dipivefrin Hydrochloride taken: 

Result = (rufn) x (QfC v ) x (MnfM r2 ) x 100 

ru = peak response of epinephrine from the Surrtple 
solution 

Fi ~ peak response of epinephrine from the 
Standard solution 

Ci - concentration of USP Epinephrine Sitartrate RS 
in the Standard solution (mg/mL) 

Cu = concentration of Dipivefrin Hydrochloride in 
the Sample solution (mg/mL) 

Mn - molecutar welght of epinephrine, 183.20 
M f2 = molecular welght of epinephrine bitartrate, 
333.29 
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Calculate Ehe percentage of adrenalone In the portion 
of Diptvefrin Hydroehloride taken: 

Result = (r u /r s ) x (Q/Cu) x (Ki/M*) x 100 

ru = peak response of adrenalone from the Sompie 
solution 

ri = peak response of adrenalone from the 
Standard s o/u thn 

Cs “ concentration of USP Adrenalone 

Hydroehloride RS In the Standard solution 
(mg/mL) 

Cu ~ concentration of Dipivefrin Hydroehloride in 
the Sample solution (mg/mL) 

Mn - molecutar wefght ot adrenalone, 181.19 

Mrz - molecular weight of adrenalone hydroehloride, 
217.65 

Acceptance criteria: See Tobie 2. 


labie 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

Eptnephiine*' 11 

1.0 

0.1 

Adrenalone c 

1.4 

0.1 


* 4-1 [-Hydroxy“2-(methylamino)ethyl]benzene-1,2-dioL 

b This impunty fs a racemate of epmephrine (aJso known as racepinephrine 

or [±] adrenalinę). 

c 3',4 f -D i hy d ro jcy-2-(methy l a m i n o)acetop hen on e. 

* ORGANIC IMPURITIES 

Solution A: Aceton i tnie and methanol (60:40) 

Solution B: 2.7 g/L of ammonlum hydroxide, adjusted 
with 2 M acetic add to a pH of 10.0 
Mobile phase: Solution A and Solution B (55:45) 
Diluent: Soiution A and 0.01 M hydrochloric add 
(55:45) 

System suitabiiity solution: 10 mg/mL of USP 
Dipivefrin Hydroehloride RS and 10 pg/mL of USP 
Dipivefrln Related Compound E RS In Diluent 
Standard solution: 10pg/rnL each of USP Dipivefrin 
Hydroehloride RS and USP DipEvefrin Related Com¬ 
pound E RS in Diluent 

Sample solution: 10 mg/mL of Dipivefrin Hydroehloride 
in Diluent 

Chromatographlc system 

(See C hromatograpny (621), System Suitabiiity .) 

Modę: LC 

Detector: UV 260 nm 

Column: 4.6-mm x 15-cm; 5-pm pacldng LI 

Row ratę: 1 mL/min 

Injection vofume: 10 jiL 

Run time: 2.5 times the retention time of dipivefrin 
System suitabiiity 

Sam pies: System suitabiiity solution and Standard 
solution 

Suitabiiity reguirements 

Resolution: NLT 3.0 between d]pivefrin and dipivefrin 
related compound E, System suitabiiity soiution 
Relative standard deviation: NMT 5% for the 
dipivefrin peak, Standard solution 
Analysls 

Sam pies: Standard solution an d Sample soiution 
Calculate the percentage of dipivefrin related com¬ 
pound E in the portion of Dipivefrin Hydroehloride 
taken: 

Result - (ry/rj) x (Q/C £; ) x 100 

ru - peak response of dipivefrin related compound 
E from the Sample soiution 


rs - peak response of dipivefrin related compound 
E from the Standard soiution 
Cs = concentration of USP Dipivefrin Related 

Compound E RS tn the Standard solution 
(mg/mL) 

G - concentration of Dipivefrin Hydroehloride in 
the Sample soiution (mg/mL) 

Calcufate the percentage of any other individua! 
impurity in the portion of Dipivefrin Hydroehloride 
taken: 

Result - (ru/rs) x (Cs/Cu) x (1/0 x 100 

ru - peak response of each impurity from the 
Sample solution 

fs - peak response of dipivefrin from the Standard 
soiution 

Cs - concentration of USP Dipivefrin Hydroehloride 
RS in the Standard solution (mg/mL) 

C u = concentration of Dipivefrin Hydroehloride in 
the Sample soiution (mg/mL) 

F = relative response factor (see Tobie 3) 
Acceptance criteria: See Tobie 3. Disregard any impu¬ 
rity peak less than 0.05%. 


Table 3 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

5-Pivatoy! 
racepinephrine* 
and 4-PEva|oyJ 
ratepinephrineb 

0.4* 

2,0 

0,3 

Dipivefrln 

1.0 


_ 

DtpiVcfrin related 
compound E d 

1.3 

~ 

0.1 

N-Ethyl dipivefnn e 

2,0 

1.0 

0.1 

Unspecified 

impurity 


1.0 

0,10 

Total impurtties 

— 

— 

0.5 


a 2-Hydroxy-541 -hydroxy-2-(methylamino)ethy|]pheny| pjvalate. 
b 2 - Hy d r oxy A T14iy d r oxy-2-(methy la m i n o) e Lhy I]p he ny I pi va I a te > 
c 5-Pivabyl racepinephrine and 4-Pivabyl racepinephrine coelutes. 
d 4-[(Methylammo)aćetyl]-l ,2-phenylene dipivatate, 

*4424Ethyl(mGLhyl)amino]-1 -hydroxyethyll-l,2-phenylene dipivalate. 

SPECIFIC TESTS 
® Loss on Drying (731) 

Analysis: Dry in a suitable vacuum drying tubę over 
phosphorus pentoxide at 60° for 6 h. 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREIVIENT$ 

* PACKAGING and Storage: Preserve in tight containers. 
® USP Reference Standards ( 11 ) 

USP Adrenalone Hydroehloride RS 
3',4'-Dihyd roxy-2-(methy la m i no)acetophenon e 
hydroehloride. 

C 9 HnNOs HC! 217.65 
USP Dipivefrin Hydroehloride RS 
USP DEpivefrin Related Compound E RS 
4-[(M ethylami no)acetyl]-1,2-phenylerle d ipivafa Le 
hydroehloride. 

Ci 9 Hz ? NOs ■ HO 385.88 
USP Epinephrine Bitartrate RS 
C>Hi- d NOi CiH^O, 333.29 
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Dipivefrin Hydrochloride Ophthalmic 
Solution 


DEFINITION 

Diph/efrin Hydrochloride Ophthalmic Solution is a stenie, 
aaueous solution of Diprvefrin Hydrochloride. It contains 
NLT 90.0% and NMT 115.0% of the labeied amount of 
dipivefrin hydrochloride (C^Hz^NO** HCI). It contains a 
suitable antimicrobial agent and may contain stabiiizers, 
suitable buffers, and chelating agents. 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assoy. 

ASSAY 

* Procedurę 

Mobile phase: Aceton itrile, 0.014 M sodium dodecyl 
sulfate, and glacial acetic acid (24:15:1) 

Standard solution: 1 mg/mL of USP Dipivefrin Hydro¬ 
chloride RS in 0.0015 N hydrochloric acid 
Sampfe solution: Transfer a volume of Ophthalmic So¬ 
lution, nominally equiva!ent to 25 mg of dipivefrin hy- 
drochloride, into a 25-mL volumetric fiask, and dilute 
wkh 0.0015 N hydrochloric acid to volume. 
Chromatographic system 
(See Chromatogropny (621}, System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 2 ml/min 
Injection vofume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of the fabded amount of 
dipivefrin hydrochloride (C 19 H 29 NO 5 - HCI) in the por- 
tion of Ophthalmic Solution taken: 

Result - (ru/fj) x (Cs/Cu) x 100 

fu = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Ci - concentration of USP Dipivefrin Hydrochloride 
RS in the Standard solution (mg/mL) 

Co ~ nominał concentration of diph/efrin 

hydrochloride in the Sample solution(mgfml) 
Acceptance crłteria: 90.0%-115.0% 

IMPURITIES 

$ ORCANIC IMPURITIES 

Mobile phase: Acetonitrile, 0.014 M sodium dodecyl 
sulfate, and glacial acetic acid (24:15:1) 

Dlluent: 1.5 mM hydrochloric acid 
System suitability sofution: 1 mg/mL of USP Dipiyefrin 
Hydrochloride RS and 0.01 mg/mL of USP Dipivefrin Re¬ 
lated Compound E RS in Uiluent 

Standard solution: 0.004 mg/mL of USP Dipivefrin Hy¬ 
drochloride RS and 0,01 mg/mL of USP Dipiyefrin Re- 
lated Compound E RS in Dlluent 
Sample solution: Nominalfy equivalent to 1 mg/mL of 
dipivefrin hydrochloride, from Ophthalmic Solution, di- 
luted with uiluent if needed 
Chromatographic system 
(See Chromatogropny (621), System Suitability). 


Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 30-cm; 10-pm packing LI 

Flow ratę: 1 ml/min 

Injection volume: 20 pi 

System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requrrcments 

Resoiution: NLT 2.0 between dipivefrin and dipiyefrin 
related compound E, System suitability solution 
Relative standard deviation: NMT 10% for the 
diph/efrin peak, Standard solution 

Analysis 

Samples: Standard solution and Somple solution 

Calculate the percentage of dipivefnn related com¬ 
pound E in the portion of Ophthalmic Solution taken: 

Result = ( r u /rs ) x (C s /Cy) x 100 

r u - peak response of dipiyefrin related compound 
E from the Sample solution 

r s ~ peak response of dipivefrin related compound 
E from the Standard solution 

Cj = concentration of USP Dipivefrin Related 

Compound E RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of dipiyefrin 
hydrochloride in the Sample solution 
(mg/mL) 

Calculate the percentage of unspecified impurity in the 
portion of Ophthalmic Solution taken: 

Result = (Wfs) x (Cj/Cy) x 100 

h 1 - peak response of the unspecified impurity 

from the Sample solution 

^ - peak response of dipivefrin from the Standard 

solution 

C$ = concentration of USP Dipiyefrin Hydrochloride 
RS in the Standard solution (mg/mL) 

Cy śsr nominał concentration of diph/efrin 
hydrochloride in the Sampfe solution 
(mg/mL) 

Acceptance criteria: See Tubie L 


Table 1 


Name 

Relatlue 

Retention 

Time 

Acceptance 

Cr i te Ha, 

NMT 

Dpvefrin related 
tompound E J 

It? 

Mil 

Dipiyefrin 

1.0 

_ 

Unspecified impurity 

— 

0.4 


a ^-[CMethyfaminolacetyiJ-l^-phenylene dipivalate. 


SPECIFIC TESTS 

* Sterility Tests (71): Meets the reguirements 
■ PH (791): 2.5-3.5 

ADDITIONAL REQUIREMENTS 

* Pa CK AC INC and Sto race: Preserve in tight, light-resiitant 

containers. 

* USP reference Standards (11) 

USP Dipivefrin Hydrochloride RS 
USP Dipivefrin Related Compound E RS 
4-{(Methylamino)acetyl]-1,2-phenyfene dipivalate 
hydrochloride. 

C 19 H 27 NO 5 - HCI 385.88 


USP Monographs 











USP Monographs 


3820 Dipyridamole / Officiat Monographs 


USP 40 


Plpyodamole 



C Z ąH Ą qN s 0 4 504,63 

Ethanol, 2,2',2" 2 ,/ '-[(4,8-di-1 -piperidinyipyrirnido[5,4“ 
c/]pynmidine-2,ó-djyl)dtnitrilQ]tetrakis-; 
2,2',2^2 / 'C[f4 / S-Dipiperidinopyrimida[5,4-d]pyrirrMdine-2,ó- 
diyl)dinitnlo]tetraethanol [58-32-2]. 

DEFINITION 

Dipyridamole contains NLT 98.0% and NMT 102,0% of di- 
pyridamole (C^H-soNaCh), calculated on the dried basis, 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

o B. The retention time of the major peak of the Sampfe 
solution corresponds to that of the Standard solu don, as 
obtained in the Assay, 

ASSAY 

• Procedurę 

Buffer: 0,77 g/L of ammonium acetate. Adjust with g la¬ 
da! acetic aeid to a pH of 4.0. 

Mobile phase: Methanol and Buffer (700:300) 

Standard solution: 0.2 mg/mL of USP Dipyridamole RS 
in methanoi 

Sample solution: 0.2 mg/mL of Dipyridamole in 
methanol 

Chromatographic system 

(See Chromatography {62^, System Suitability,) 

Modę: LC 

Detector: UV 288 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LT 
FIow ratę: 1.2 mL/min 
Injection volume: 10 pL 
Run time: NLT 1,7 limes the retention time of 
dipyridamole 
System suitability 
Sample: Standard solution 
Suitabiiity reąuirements 
Taiiing facton NMT 1.5 
Relative standard deviation: NMT 0.73% 

Analysis 

Samples: Standard solution and Sample solution 
Ca Iculate the percentage of dipyridamole (Cz-iH^NaO^) 
in the portton of Dipyridamole taken: 

Result - (ru/r$) x (Cs/Cy) x 100 

ru - peak response of dipyridamole from the 
Sample solution 

r s - peak response of dipyridamole from the 
Standard solution 

C 5 = concentratlon of USP Dipyridamole RS in the 
Standard solution (mg/mL) 

Cu = concentration of Dipyridamole in the Sample 
solution (mg/mL) 


Acceptance critena: 98,0%-1O2.O% on the dried basis 

9MPURITIES 

o RESIDUE ON IGNITION (281): NMT 0.1% 

Delete the following: 

% Hiavy Metals, Method II (231): NMT 10 ppm* (OfficLflJ 1 * 

$ Organdc Impurities 

Mobile phase: 250 mg of dibasic sodium phosphate in 
250 mL of water, and adjust with dilute pnospnoric acid 
(1 in 3) to a pH of 4.6. Add 750 mL of methanol, and 
pass through a membranę filter of 0.5-pm porę size. 
Standard solution: 15 pg/mL of USP Dipyridamole RS 
in Mobile phase 

Sample solution A: 1 mg/mL of Dipyridamole in 
methanol 

Sample solution B: 0.01 mg/mL of Dipyridamole, from 
Sample solution A, in methanol 
Chromatographic system 
(See Chromatography (621), System Suitabllity,) 

Modę: LC 

Detector: UV 288 nm 
Column: 3.9-mm x 30-cm; packing LI 
FIow ratę: 1.5 mL/min 
Injection volume: lOpL 
Run time: NLT 10 min 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column effidency: NLT 1000 theoretical plates 

Taiiing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Sample solution A and Sample solution B 
[NOTĘ—inject Sample solution B into tne chromato- 
graph, adjusting the operating parameters so that the 
response of the main peak (retention time about 6,5 
min) obtained is about 5% fuli seaie.] 

Acceptance criteria: The sum of the responses of all 
secondary peaks from Sample solution A is NMT the re¬ 
sponse of the main peak from Sample solution B (1.0%). 

SPECIFIC TEST5 
e CHLORIDE 

Sample: 500 mg 

Analysis: Dissoke the Sample in 5 mL of alcohol and 
2 mL of 2 N nitric acid, and add 1 mL of s?lver nitrate 
TS. 

Acceptance criteria: No turbidffcy or precipitate is 
produced. 

• Loss ON Drying (731) 

Analysis: Dry at 105° for 3 h, 

Acceptance criteria: NMT 0.2% 

ADDITIONAL R£QUIREMENTS 

® Packaging and Storage: Preserve in tight, light-resistant 
containers. Storę at room temperaturę. 

* USP Referenci Standard* <11) 

USP Dipyridamole RS 


Dipyridamole Onjection 

» Dipyridamole Injection is a sterile solution of 
Dipyridamole in Water for Injection, It contains 
not less than 90.0 percent and not morę than 
110.0 percent of tne labeled amount of dipyrida- 

mOle (C24H4oNg04). 
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Packaąlng and storage—Preserve as described fn Packag- 
ing and Storage Requtrements (659), Injection Packaging. Pro- 
tect from light, and avoid freezing. 

USP Referenci standards {11}— 

USP Dipyridamole RS 
USP EnaotOKm RS 

Edenfificafioin— 

A: Thin-Layer Chromatographic Identification Test <201}— 
Test solution —Use the Injection. 

Standard solution: 5 mg per mL in a mixture of methanol, 
water, and 0.1 N hydrocnloric add (5:4:1). 

Developing solvent system; a mixture of butyl aicohol, 
water, and glacial acetic acEd (34:10:5), 

Procedurę —Proceed as directed rn the chapter. Locate the 
yelJow spots on the piąte: the R f value of the principal spot 
obtainea from the Test solution corresponds to that of the 

n af spot obtained from the Standard solution , Spray 
te fightly with a spray reagent prepared as foltows. 
Transfer 1 g of iodine and 3 g of potassium iodide to a 
1 GGmnL volumetnc fiask. Ado 10 ml of alcohol to dIssolve 
(heat gently), Add 20 mL of 2 N sulfuric add, dilute with 
water to volume, and mix. Storę in a dark place. Observe 
the piąte, and locate the brown spots: the R? vaiue of the 
prindpal spot obtained from the Test solution corresponds to 
that of the principal spot obtained from the Standard solu¬ 
tion. 

B: The retention time of the major peak In the chrom a to- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay. 

Bacterial Endotoxins Test (85)—ft contarns not morę 
than 8.8 USP Endotoxin Units per mg of dipyridamole. 
pH (791): between 2.2 and 3.2, 

Chromatographic pu r i ty —[ NOTĘ-—P rotec t d i pyrid a m o I e 
Solutions from exposure to Ifght.J 

Mobile phase and. Chromatographic system —Proceed as di¬ 
rected in the Assay. 

Test solution —Use the Assoy preparation prepared as di¬ 
rected In the Assay. 

Procedurę —Inject a volume (about 10 pL) of the Test solu¬ 
tion into the chromatograph, record the chromatogram, 
and measure the peak responses. Calculate the percentage 
of each impurity in the portion of Injection taken by the 
formula: 

100(r,/r t ) 

in which n is the peak response for each impurity; and r s is 
the sum of the responses of all of the peaks: not morę than 
2.0% of any individual impurity is found; and not morę 
than 4.5% of total impurities is found. 

Otfoer recfuirements—It meets the requirements under In- 
jections ona Implanted Drag Products (1). 

Assay—[NOTĘ—Protect dipyridamole Solutions from expo- 
surę to light] 

Acetale buffer— Dissolve a quantity of sodium acetale in 
water to obtain a concentration of about 6,8 mg per mL. 

Ad]ust with acetic acid to a pH of 5.1 ± 0.1. 

Mobile phase Prepare a filtered and degassed mlxture of 
methano! and Acetale buffer (65:35). Make adjustments if 
necessary (see System Suitability under Chromatography 
<621)). 

Standard preparation —Dlssolve an accurately weighed 
ąuantity of USP Dipyridamole RS in Mobile phase , and dilute 
quantitatively, and stepwise if necessary, with Mobile phase 
to obtain a solution having a known concentration of about 
1.0 mg per mL, 

Assay preparation —Transfer an accurately measured vol- 
u me of Injection, egu talent to about 25 mg of dlpyrida- 


mole, to a 25-mL volumetric fiask, dilute with Mobile phase 
to volume, and mtx. 

Chromatographic system (see Chromatography {621))—The 
Wąulć chromatograph is eaulpped with a 276-r\m detector 
and a 3,9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 1.0 mL per minutę. Chromatograph 
the Standard preparation and record the peak responses as 
directed for Procedurę: the column efficiency is not less than 
2000 theoretlcal plates; the taiiing factor h not greater than 
1.7; and the relatrve standard deviation for replicate injec- 
tions is not greater than 2,0%. 

Procedurę—Separately inject equa! volumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, Calculate the ąuan¬ 
tity, in mg, of dipyridamole (C^koNsCTO in the portion of 
Injection taken by the formula: 

25C(r u /r$ 

In which C is the concentration, in mg per mL, of USP Di- 
pyridamole RS in the Standard preparation; and n and rs are 
tfie peak responses obtained from the Assay preparation and 
the Standard preparation, respectively. 


Dipyrodamol® Compo&snded Orał 

Sass peimsi obu 

DEFINITION 

Dipyridamole Compounded Orał Suspension contains NLT 
90,0% and NMT 110.0% of the labeled amount of dipyr¬ 
idamole (C^I-UoNsCLi)- 

Prepare Dipyridamole Compounded Orał Suspension 
10 mg/ml as foliows (see Pharmaceutlca! Compounding^ 
Nonsterile Preparations (795)), 


DIovrfdamofe 

1 Q 

Vehide: a Tl m<xture of Vehicie for Orał 
Solution (regular or sugar-free), NF t and 

Vehkle for Orał Suspension, NF t a 
sufficient quantitv to make 

100 mL 


Place the reguired number of tablets into a sultable mortar 
and comminute to a flne powder, or add Dipyridamole 
powder to the mortar, Add 20 mL of Vehide, and mix to a 
uniform pastę, Add Vehide in smali portions, and mix wel! 
after eacli addition. Transfer, stepwise and quantitatively, 
to a graduated or calibrated bottle. Add Venide in por- 
tions to rinse the mortar, add sufficient Vehlcle to bring to 
finał vo!ume, and mix we!L 

ASSAY 
o PROCEDURĘ 

Solution A: 1 mg/mL of dibasic sodium phosphate. Ad- 
just with dilute phosphonc add (1 rn 3) to a pH of 4,6. 

Mobile phase: Methano! and Solution A (75:25), Pass 
through a membranę filier of a G.5-pm porę slze, and 
degas. 

Standard solution: 100 pg/mL of USP Dipyridamole RS 
in Mobile phase 

Sample solution: Agitate the Container of Orał Suspen- 
slon for 30 min on a rotating mixer, remove a 5-mL 
sample, and storę In a elear glass vial at -70° until ana- 
lyzed. At the time of analysis, remove the sample from 
the freezer, allow it to reach room temperaturę, and 
mlx on a vortex mixer for 30 s. Pipet 1.0 mL of the 
sample into a 100-mL volumetric fiask, and dilute with 
Mobile phase to volume. 
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Chromatographic system 

(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 28B nm 
Column; 4.6-rnm x 25-cm; 5-pm packing LI 
Ffow ratę: 1,3 mL/min 
Injection voIume: 20 pi 
System suitabiiity 
Sam ple: Standard soiution 

[NOTĘ—The retention time for dipyridamole is about 7 3 
min.] 

Suitabiiity requirements 

Relative standard deviation: NMT 2.3% for replicate 
injections 
Analysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of di¬ 
pyridamole (C 24 H 4Q N s 0 4 ) in the portion of Orał Sus- 
pension taken: 

Result = (ru/r$) x (Cs/Cu) x 100 

r u = peak response from the Sample soiution 

r$ = peak response from the Standard soiution 

Cj - concentration of USP Dipyridamole RS in the 
Standard soiution (pg/mL) 

C u ~ nominał coneentratlon of dipyridamole in the 
Sample soiution (pg/mL) 

Acceptance criteria: 90.G%-110.0% 

SPECIFIC TE5TS 

- PH (791): 3.8—4.8 

ADD0T00NAL BIHQUIIREMENTS 

* Fackaging and Storage: Package En tight, light-resistant 
contalners, Storę at contro!fed room temperaturę, or in a 
refrigerator. 

* BeyondUse Datę: NMT 60 days after the datę on which 
it was compounded when stored at controlled room 
temperaturę, or in a refrigeratar 

* Labeldng: Label it to State that it is to be welt shaken, 
and to State the Beyond-Use Datę. 

* USP Reeerence Standards (11) 

USP Dipyridamole RS 


Pgpyridamole TabBets 

» Dipyridamole Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of C 24 H 40 NSO 4 . 

Packagmg and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Dipyridamole RS 

Iden tif kat iion—Tritu ratę a quantity of finefy powdered 
Tablets, equivalent to about 100 mg of dipyridamole, with 
10 mL of 0.1 N hydrochloric acid, and filter, collecting the 
filtrate in a beaker. Add OJ N sodium hydroxide untilthe 
soiution is basie and a precipitate forms. Heat the mixture 
on a steam bath for 1 minutę, cool, and filter Dry the resi- 
due at 105° for 1 hour: the residue so obtained responds to 
the Identification test under Dipyridamole. 

Oissolution (711)— 

Medium: 0 1 N hydrochloric acid; 900 ml. 

Apparatus 2: 50 rpm, 

Time: 30 minutes. 

Procedurę —Determine the amount of C 24 I-LqNb0.i dis- 
solved by employing UV absorption at the wavelength of 


maximum absorbance at about 282 nm on filtered portions 
of the soiution under test, sultably diluted with Medium, if 
necessary, in companson with a Standard soiution having a 
known concentration of USP Dipyridamole RS in the same 
Medium. 

Tolerances —Not less than 70% (Q) of the labeled amount 
of C2 4 H 4 oNa0 4 is dissolved in 30 minutes. 

Uniform! ty of dosage unifs (905): meet the reguire- 
ments. 

Procedurę for content uniformity— Transfer 1 Tablet to a 
100-mL volumetric fiask, add 50 mL of 1 N hydrochloric 
add, heat in a steam bath for 5 minutes, and shake by me- 
chanical means for 30 minutes. Cool to room temperaturę, 
diiute with 1 N hydrochloric add to yołume, and mix. Filter, 
discarding the first 25 mL of the fil tratę. Diiute an accurately 
measured portion of the subseguent filtrate with 1 N hydro- 
chloric add to provide a soiution containing about lOpg of 
dipyridamole per mL. Concomltantly determine the ab- 
sorbances of this soiution and of a soiution of USP Dipyrida¬ 
mole RS tn the same medium having a known concentration 
of about 10 ug per mL, in 1-cm cells at the wavelength of 
maximum absorbance at about 282 nm using 1 N hydro¬ 
chloric acid as the blank. Calculate the quantrty, En mg, of 
C 24 H 4 oN a 0 4 in the Tablet taken by the formula: 

(TC/D)(A u /As) 

rn which r is the labeled quantity, in mg, of dipyridamole in 
the Tablet; C is the concentration, in jig per ml, of USP 
Dipyridamole RS En the Standard soiution; D is the concen¬ 
tration, in jug per mL, of dipyridamole in the soiution from 
the Tablet based upon the labeled quantity per Tabfet and 
the extent of drlution; and Au and As are tne absorbances of 
the soiution from the Tabfet and the Standard soiution, re- 
spectively, 

Assay— 

Mobile phase —Dissolve 250 mg of di basie sodium phos- 
phate in 250 mL of water, and adjust with diiute phosphoric 
add (1 in 3) to a pH of 4*6. Add 750 mL of methano!, mix, 
filter through a 0.5-jim membranę filter, and degas. Make 
adjustments if necessary (see System Suitabiiity under Chro¬ 
ma tog raphy (62 1)). 

Standard preparation —Using an accurately weighed ciuan- 
tity of USP Dipyridamole RS, prepare a soiution in Mobile 
phase haying a known concentration of about 15 pg per 

mL. 

Assay preparation —Transfer not less than 20 Tablets to a 
1000-ml volumetric fiask, add 100 mL of water, and soni- 
cate for 15 minutes. Add about 750 mL of methano!, and 
shake by mechanical means for 30 minutes. Diiute with 
methano! to vo!ume, mix, and centrifuge. Diiute an accu- 
ratefy measured vo!ume (V 5 mL) of the elear supernatant 
quantitatively with Mobile phase to obtain a soiution (Va mL) 
containing about 15 pg of dipyridamole per mL 

Chromatographic system (see Chmmatography {62^))—The 
lfquid chromatograph is eauipped with a 2S8-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 

The flow ratę is about 1,5 mL per minutę, Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę; the cofumn efflciency determined 
from the anatyte peak is not less than 1000 theoretical 
pfates, the tailing factorfor the analyte peak is not morę 
than 2.0, and the relative standard deviation for replicate 
injections is not morę than 2.0%. 

Procedurę —Separately inject equat volumes (about 50 jiL) 
of the Standard preparation a nd tne Assoy preparation into 
the chromatograph, record the chromatoarams, and meas- 
ure the responses for the major peaks. Calculate the quan- 
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tity, in mg, of CmHoNsO, in the Tablets taken by the 
formuEa: 

C(V Ą fVs)(ru/r s ) 

Sn which C is the concentration, in jug per mL, of USP Di pyr- 
idamole RS in the Standard preparation; V A is the volunie, in 
ml_, of the Assay preparation; V* is the yolume, in mL, of 
supernatant taken for the Assay preparation; and ru and n 
are the peak responses obtained from the Assay preparation 
and the Standard preparation , respeetive[y. 


Dirithromycin 



C«H ?8 NjOh 835.07 

Erythromydn, 9-deoxo-1 l-deoxy-9,11-[imino[2-(2-methoxy“ 
ethoxy)ethylidene]oxy]-, 9S(R)- r 
(95>9-Deoxo-11 -deoxy-9,11 -[imino[(1 R)-2-{2-methoxy- 
ethoxy)ethy[idene]oxy]erythromycin [62013-04-1]. 

» Dirithromycin contains not less than 96.0 per- 
cent and not morę than 102.0 percent of 
C^H 7 8N 2 0 14/ consisting of the 16/?- and 165- 
epimers, calculated on the anhydrous basis. 

Pacikaging and sto ragę —Preserve in welbclosed contain- 
ers. 

USP Reference sfandards (11)— 

USP Dirithromycin RS 
identifkation— 

A: (nfrared Absorption (197K). 

B: The retention time of the major peak rn the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtain ed En 
the Assay. 

Water Determmation, Method I (921): not morę than 

1 . 0 %. 


Dełete the fotłowing: 

*Heavy metaSs, Method U (231): 0,002%.# {om^\ 

Limit of danthromydn 165-epimer—Using the chromat- 
ogram obtained in the test for Chromatogrophic purity, cal- 
culate the percentage of dirithromycin 1 65-epimer in the 
portion of Dirithromycin taken by the formula: 

1000(C/W)(rr/r s ) 

in which r* is the response for dirithromycin 165-epimer 
found in the chromatogram of the Test solution; and the 
other terms are as defined therein: not morę than 1,5% of 
dirithromycin 165-epimer is found. 

Cffiromatographic purity— 

Potassium phosphate buffer ; Mobile phase , System suita bib 
ity solution , Soivent f and Chromatogrophic system —Proceed 
as directed En the Assay. 


Standard solution —Quantitatively dissolve an accurately 
weighed quantity of USP Dirithromycin RS in Soivent to ob- 
tain a solution having a known concentration of about 
0.2 mg per ml. 

Test solution— Transfer about 100 mg of Dirithromycin, 
accurately weighed, to a 10-mL voJumetric fiask, dissolve in 
and diiute with Solvent to volume, and mix. 

Procedurę—{NOTĘ—Use peak areas where peak responses 
are indicated.] Separately inject equal volumes (about 10 pL) 
of the Standard solution and the Test solution into the chro- 
matograph, and record the chromatograms for a period of 
time that is not less than three times the retention time of 
dirithromycin (lóR-eptmer). Calcuiate the percentage of 
each impurity found in the portion of Dirithromycin taken 
by the formula: 

1000 (C/W)(r f /rs) 

in which C is the concentration, in mg per mL, of USP 
Dirithromycin RS in the Standard solution; W is the quantity, 
En mg, of Dirithromycin taken to prepare the Test soiution; n 
is the response for each impurity found in the chromato¬ 
gram of the Test soiution; and r 5 is the response of the 
dirithromycin (1 ófl-epimer) En the chromatogram of the 
Standard soiution: not morę than 1.5% of 9-(5)-ery t liro my cy- 
larnine is found; not morę than 1.0% of any other individual 
impurity is found; and not morę than 4.0% of to tal impuri- 
ties is found. [notę —Do not regard dirithromycin 165- 
epimer as an impurity.] 

Assay— 

Potassium phosphate buffer —Disso!ve 1.41 g of monobasic 
potassium phosphate and 6.91 g of dibasic potassium phos¬ 
phate En 1 L of water, and pass through a fi Eter having a 
porosity of 0.5 pm or finer. 

Mobile phase —Prepare a degassed mixture of acetonitrile, 
Potassium phosphate buffer, and methanol (44:37:19). 

5y5tem suitabilitysoiution^ Dissolve an accurately weighed 
quantity of USP Dirithromycin RS in Mobile phase to obtain 
a solution havlng a concentration of about 2.5 mg per ml. 
Storę this solution at room temperaturę for about 24 hours. 
[NOTĘ-—The solution Lhen contains an ecjuilibrated mixture of 
dirithromycin (1 ófl-epimer), dirithromycin 165-epimer, and 
9-(5)-erythromycylamine, The soiution may be used for 1 
month when sto red at room temperaturę.] 

Soivent —Prepare a mixture of aceton itrile and methanof 
(70:30). 

Standard preparation —Quantitatively dissofye an accu¬ 
rately weighed quantity of USP Dirithromycin RS in Solvent 
to obtain a solution having a known concentration of about 
2 mg per mL 

Assay preparation —Transfer about 20 mg of Dirithro¬ 
mycin, accurately weighed, to a 10-ml vofumetric flasEc dis- 
solve in and diJute with Solvent to volume, and mix. 

Chromatogrophic system (see Chromotography (621))—The 
liqurd chromatograph is eguipped with a 205-nm detector 
and a 4.6-mm x 2>cm column that contains 5-jim packtng 
LI and is malntained at a constant temperaturo of about 
401 The flow ratę is about 2 mL per minutę. Chromato¬ 
graph the System suitability soiution , and record the peak 
responses as directed for Procedurę: the refative retention 
times are about 0.7 for 9-(5)-erythromycylaminą i .0 for 
dirithromycin (1ó/?-eptmer), and 1.12 for dirithromycin 1 65- 
epimer. The resolutfon, /?, between dirithromycin (1 6R- 
epimer) and dirithromycin 165-epimer is not less than 2.0, 
and between dirithromycin (1 óft-epimer) and 9-(5)-erythro- 

S laminę is not fess than 5.0, the tailing factorfor the 
romycin (lóft-epimer) peak is not morę than 2.0, and 
the relative standard deviation of the dirithromycin (16/?- 
epimer) peak for replicate injections is not morę than 1.0%. 

Procedurę —Separately inject equa[ Yolumes (about 10 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
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ure the areas of the major peaks. CaicuJate the percentage 
of C 42 H 7 SN 2 O 14 in the portion of Dirithromycin taken by the 
formula: 

1000(C/W5(f w /rj) + P £ 

in which C is the concentration, in mg per ml, of USP 
Dirithromycin RS In the Standard preparation; W is the quar- 
tity, in mg, of Dirithromycin taken to prepare the Assoy 
preparadon; ru and r$ are the area responses for dirithro- 
mycin (lóft-epimer) obtained from the Assay preparadon 
and the Standard preparadon , respectively; and Pt is the pen 
centage of 165-epimer as determined in the test for Limit of 
dirithromycin 1 óS-epimer. 


Dirithromycin DeBayed-Release Tablets 

» Dirithromycin Delayed-Release Tablets contain 
not less than 90.0 percent and not morę than 
110.0 percent of tne labeled amount of dirithro¬ 
mycin (C 4 2 H ? aNaOi 4 ), consisting of the 1 6 R- and 
165-epimers. 

Packaging and sto ragę—Preserve in Łight containers. 

USP Reference standards {11)— 

USP Dirithromycin RS 

Identification—The retention time of the major peak in 
the chrom a tog ram of the Assoy preparadon corresponds to 
that in the chromatogram of tne Standard preparadon , as 
obtained in the Assay. 

Dlssolution (711)—Proceed as directed for Procedurę for 
Method B under Apparatus 1 and Apparalus 2, Delayed-Re- 
ieose Dosage Forms. 

ACID STAGE—- 

Medium; OJ N hydrochloric acid; 900 mL, 

Apparatus 1; 10-mesh basket; 100 rpm. 

Xanthydroi TS — [NOTĘ —Prepare this solution daily.] To 
about 150 mg of xanthydrof in a IGO-mL volumetric fiask, 
add 10 mL of gladal acetic add, and swirl to dissolve. DiJute 
with hydrochloric acid to volume, and mix> 

Standard soludon —Quantitatively dissolve an accurately 
weighed guantity of USP Dirithromycin RS in OJ N hydro- 
chforic add to obtain a solution having a known concentra- 
tion of about 0.28 mg per mL, 

Procedurę —After 2 hours of operation, remove each Tab¬ 
let, or the major portion thereor if the Tablet is not intact, 
from the individual vessel, and subject each Tablet to the 
test rn the Buffer stage. Separatdy add 0.50 mL of acetic 
anhydride to 0.50 mL of tne filtered solution under test and 
to 0.50 mL of the Standard soiudon , and mix. Add 5,0 mL of 
gJacial acetic acid, allow to stand for 5 minut.es, then add 
0-50 mL of Kanthydrol 73, and ailow 30 minutes for color 
deve!opment. Determine the amount of Gd-UN^On*, in* 
cluding the 16/?- and 165-epimers, dissolved by employing 
UV absorption at the wavefength of maximum absorbance 
at about 540 nm. 

BUFFER STAGE— 

Medium: pH 6.8 phosphate buffer; 900 mL. 

Procedurę —Proceed as directed for Acid stage begtnning 
with "Separately add 0.50 mL of acetic anhydride''. 

Joierances —Not less than 80% (Q) of the labeled amount 
of C^HyaNaOt^ includśng the 16/?- and 165-epimers, is dis- 
solved in 45 minutes. 

Uniformity of dosage units (905): meet the reguire- 
ments. 

Waler Determination, Method I (921): not morę than 
5.0%. 


Chromafographk purity— 

Po tas siu m phosphate buffer. Mobile phase and System suit- 
a bit i ty solution —Proceed as directed in the Assay under 
Dirithromycin , 

Phosphate buffer —Dissofve 435 g of dibasic potassium 
phosphate in 1 L of water, adjust with phosphoric acid to a 
pH of 8.0, and pass through a filter having a 0,5 jim or 
finer porosity. 

Solvent 1 —Prepare a mixture of acetonitrile and Phos¬ 
phate buffer (60:40). 

Sofvent 2 —Prepare a mixture of acetonitrile and Phos¬ 
phate buffer (98:2), [NOTB—The mixture is cloudy.] 

Standard soludon—C Juantitatively dissolve an accurately 
weighed guantity of USP Dirithromycin RS in Solyenl 1 to 
obtain a solution having a known concentration of about 
0,2 mg per mL. [notę —Inject the Standard soiudon into the 
chromatograph immediately after preparation.] 

Test solution —Weigh and finely powder not fewer than 
20 Tablets, Transfer an accurately weighed portion of the 
powder, equivafent to about 745 mg of dirithromycin, to a 
50-mL volumetrit fiask, dissolve in and di lute with Sofvent 2 
fo voiume, and mix. Centrifuge a portion of this solution, 
transfer 6.0 mL of the elear supernatant to a 1 0-mL vgJu- 
metric fiask, dilute with Phosphate buffer to volume, and 
mix. [NOTĘ—tnject the Test soludon into the chromatograph 
immediately after preparation.] 

Chromatographic system (see Chromatography (6 21 ))—The 
liguid chromatograph is epuipped with a 205-nm detector 
and a 4.6-mm x 25-cm column that contains 5-jim packing 
LI and is malntained at a constant temperaturę of about 
40°. The ffow ratę is about 2 mL per minutę. Chromato¬ 
graph the System suitabilfty soludon, and record the peak 
responses as directed for Procedurę: the relative retention 
times are about 0,7 for 945)-erythromycyEamine, 1.0 for 
dirithromycin (1 óP-epimer), and 1.12 for dirithromycin 165- 
epimer; tne resoJution, R, between the dirithromycin (16P- 
epimer) and dirithromycin 1 65-epimer is not fess than 2.0, 
and between dirithromycin (lófi-epimer) and 9<5)-erythro- 
mycylamme is not less than 5,0; and the talling factor for 
the dirithromycin (lóP-epimer) peak is not morę than 2 . 0 . 

Procedurę —Separately inject equal volunnes (about 20 llL) 
of the Standard soiudon and the Test soludon into the chro¬ 
matograph, record the chromatograms for a period of time 
that is not less than three times the retention time of 
dirithromycin (16/?-epimer), and measure the peak areas. 
Calcu tatę the percentage of each impurity found in the por¬ 
tion of Tablets taken by the formula: 

50,000(C/ 6W)(Lf T)(nf n) 

in which C is the concentration, in mg per mL, of USP 
Dirithromycin RS in the Standard soludon; W is the guantity, 
in mg, of Tablet powder taken to prepare the Test solution; L 
is the labeled amount, in mg, of dirithromycin in each Tab¬ 
let; T is the average weight, rn mg, of each Tablet; n is the 
peak response for each impurity obtained from the Test soiu - 
don; and rs the peak response of dirithromycin (1 6R- 
epimer) obtained from the Standard soludon: not morę than 
1,5% of 9-(5)-erythromycylamine is found; and not morę 
than 5.0% of total impurities is found. [notę—D o not re- 
gard dirithromycin 165-eprmer as an impurity.] 

Assay— 

Potassium phosphate buffer. Mobile phase , System suita bib 
ity solution , and Solvent —Proceed as directed in the Assay 
under D irithromycin. 

Standard preparation —Quant i ta tively dissolve an accu¬ 
rately weighed quantity of USP Dirithromycin RS in Solvent 
to obtain a solution having a known concentration of about 
2,5 mg per mL, 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 250 mg of dirithromycin, 
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to a 100 -mL vo[umetric fiask, dlssolve in and dilute wlth 
Solvent to volume, and mix. Centrifuge a portion of this 
solution, and use the elear supernatant as the Assoy prepara- 
tion. 

Chromatographic system (see Chroma tog rophy <621))—The 
liquid chromatograph is eauipped with a 205-nm detector 
and a 4*ó-mm x 25-cm column that contains 5-pm packing 
LI and Is maintarned at a eonstant temperaturę of about 
40°. The fluw raLe is dbuul 2 inL pei minutę. Chromato¬ 
graph the System suitabłlity solution, and record the peak 
responses as directed for Procedurę: the relative retention 
times are about 0.7 for 9-(S)~erythromycyfamine, 1.0 for 
dirithromycin (lófl-eplmer), and 1,12 for dirithromycin 165- 
epimer; the resolution, R, between the dirithromycin (16/?- 
eplmer) and dirithromycin 165-epimer is not less than 2 . 0 , 
and between dirithromycin (1 ó/?-epimer) and 9-(5)-erythro- 
mycyl aminę is not less than 5.0; the tai ling factor for the 
dirithromycin (ló/?-epimer) peak is not morę than 2 * 0 ; and 
the relative standard deviation determmed from the dirithro¬ 
mycin (lófl-epimer) peak for replieale Injections is not morę 
than 2 , 0 %. 

Proeedure—Separately mject equal volumes (about 10j.iL) 
of the Standard prepa radon and the Assay p repom tion into 
the chromatograph, record the chromatograms, and meas- 
ure the areas ror the major peaks. Cafcuiate the guantfty, in 
mg, of dirithromycin (C 42 H 7 SN 2 G 14 ), which includes the 16/?- 
and 1 65-epimers, in the portion of Tablets taken by the 
formula: 

40C(r*j + r f ) / r s 

En which C is the concentration, in mg per mL, of USP 
Dirithromycin RS in the Standard preparatioń; ru and n are 
the peak responses for dirithromycin (16R-epEmer) and 
dirithromycin 165-epimer, respectively, obtained from the 
4ssoy preparatioń; and n is the peak response of dirithro¬ 
mycin (lófi-epimer) obtained from the Standard preparatioń * 


Defete the folfowing: 

*Heavy Metals, Method U (231): 0.002%.# < 0^1 Han-aoia) 

Chromatographic pyrity— 

Standard Solutions —Prepare Solutions A and B of USP Dis¬ 
opyramide Phosphate RS in methanol having concentrations 
of about 50 and lOGpg per mL, respectively. 

Test solution Prepare a solution of Disopyramide Phos¬ 
phate in methanol having a concentration of about 10 mg 
per mL, 

Procedurę —.Sep a ratę ly appty TO-fiL portions of Standard 
Solutions A and B and the Test sofution to a suitable thin- 
iayer chromatographic piąte (see Chromatography (621}), 
coated with a 0*25-mm Iayer of chromatographic silica gel, 
Allow the spots to dry, and develop the chromatogram in a 
soJvent system consisting of a mixture of toluene, dehy- 
drated afcohol, and ammonium hydroxide (170:28:2) unti! 
the soivent front has moved about threeTourths of the 
length of the piąte. Remove the piąte from the chamber, 
allow to air-dry, and spray with potassium bismuth iodlde 
TS: the Rf value of the principal spot obtained from the Test 
solution corresponds to that obtained from Standard solution 
B. Estimate the levels of any addltlonal spots observed in the 
chromatogram of the Test solution by comparison with the 
principal spots in the chromatograms of Standard Solutions A 
and B: the sum of the mtenstties of any additional spots 
observed is not greater than that obtained from Standard 
solution B (equivalent to 1 %). 

Assay —Dissolve about 160 mg of Disopyramide Phosphate, 
accurately weighed, in 50 mL of gladal acetrc acid, and ti- 
trate with 0.1 N perchloric acid VS, determintng the 
endpoint potentiometncaEly* Perform a blank determination, 
and make any necessary correction. Each mL of 0.1 N per¬ 
chloric acld ts equlvalent to 21.87 mg of C^H^NsO . HjPOy. 


Disopyramide Phosphate 



C 21 H 29 N 3 O ■ HjPO-i 437.47 

2-Pyrid ineaceta m ide, o.- [2-[bis( 1 -methylethy l)a mi nojethyf]-ot- 
phenyl-, (±K phosphate ( 1 : 1 ). 

(±)-q- [2-(D fisopropy la m i no)ethy l]-cx-phenyl- 
2-pyrfdineacetamide phosphate (1:1) [22059-60-5]. 

» Disopyramide Phosphate contains not less than 
98.0 percent and not morę than 1 02.0 percent of 
QiH 29 N 3 0 « HbPO^ calculated on the dried basis. 

Packagmg and storage—Preserve in tight, light-resistant 
contasners. 

USP Reference standards (11)— 

USP Disopyramide Phosphate RS 
Identification— 

A: Infrared Absorption (1 97M). 

B: A solution (1 in 200) meets the requirements of the 
tests for Phosphate (1 91). 

pH (791): between 4*0 and 5*0 in a solution (1 in 20). 
Loss on drying (731)—Dry it at 105° for 4 hours: ft loses 
not morę than 0.5% of it$ weight . 


Disopyramide Phosphate Capsules 

» Disopyramide Phosphate Capsules contain an 
amount of Disopyramide Phosphate equivalent to 
not less than 90.0 percent and not morę than 
110.0 percent of tne labeled amount of dis¬ 
opyramide (C 21 H 29 N 3 O). 

Paclkaging and storage— Preserve in weli-dosed contain¬ 
ers. 

USP Reference standards (11)— 

USP Disopyramide Phosphate RS 
Identification —Transfer a portion of Capsule contents, 
equlvalent to about 125 mg of disopyramide phosphate, to 
a 25-mL volumetrlc fiask, add 20 ml of methanol, and 
shake by mechanical means for 20 minutes* Dilute with 
methanol to volume, mix, and filter through paper 
(Whatman No. 2 or equivalent), discarding the first 10 mL 
of the filtrate. Apply 10 pL each of the subseauent filtrate 
and of a solution o! USP Disopyramide Phosphate RS in 
methanol containing 6.2 mg per mL to a suitable thin-layer 
chroma tog ra p h i c piąte (se e C h roma tography (621)) c oa t ed 
with a 0.25-mm Iayer of chromatographic silica gel mixture. 
Allow the spots to dry, and devefop tne chromatogram in a 
solvent system consisting of a mixture of toluene, alcohol, 
and ammonium hydroxide (170:28:2) untiE the solvent front 
has moved about three-fourths of the length of the piąte. 
Remove the piąte from the developlng chamber, mark the 
soivent front, and allow the solvent to evaporate, Locate the 
spots on the ptate by viewing under short-wavelength UV 
light: the R f value ot the principal spot obtained from the 
test solution corresponds to that obtained from the Stan¬ 
dard solution. 


USP Monographs 








3826 Disopyramide / Official Monographs 


USP 40 


Dissolution (711)— 

Medium: water; 1000 mL 

Apparatus 2: S0 rpm. 

Time: 20 minutes. 

Procedurę —FiJter 15 mL of the solution under test, and 
transfer 10.0 mL of the filtrate to a 25-mL volumetric fiask. 
Dilute with 2 N sulfuric add to volume, and mix. Determine 
the amount of disopyramide (C^HwNaO) dissolved fram UV 
absorbances at the wavelength of maximum absorbance at 
about 268 nm of this solution, using water as the blank, in 
comparfson with a Standard solution having a known con- 
eentration of USP Disopyramide Phosphate RS in the same 
medium* 

Toierances—bl ot less than 80% (Q) of the labeled amount 
of C 21 H 23 N 3 O Is dissolved in 20 minutes. 

Uniform! ty of dosage unlts (905): meet the require- 
ments, 

Assay— 

Methonolic sulfuric acid —Cautiously add 5.4 mL of sulfuric 
acid to about 1800 mL of methanol with stirring, dilute with 
methanol to 2000 mL, and mix. 

Procedurę—Weigh the eon tenis of not fewer than 20 
Phosphate Capsules, and calcu late the average weight per 
Capsule. Mix the combined contents of the Capsules, and 
transfer an accurately weighed portion, equrvalent to about 
125 mg of disopyramide phosphate, to a glass-stoppered, 

125-mL fiask. Acid 50 mL of Methonolic sulfuric odd t and stir 
for 30 minutes* Filter through a medium-porosity, sintered- 
glass filter, and rinse thoroughly with Methonolic sulfuric 
add . Transfer the combined filtrate and rinsmgs to a 100-mL 
volumetric fiask, dilute with Methonolic sulfuric add to voh 
u me, and mix. Dilute an accurately measured portion of this 
solution quantitatively and stepwise with the same solvent 
to obtain a solution having a concentration of about 40 jig 
per mL. Disso!ve an accurately weighed portion of USP Dis¬ 
opyramide Phosphate RS in Methonolic sulfuric add f and di¬ 
lute guantftatively and stepwise with the same solvent to 
obtain a solution having a known concentration of about 
40 pg per mL. Concomitantly determine the absorbances of 
both Solutions in 1-cm cells at the wavelenqth of maximum 
absorbance at about 268 nm, with a suitabTe spectropho- 
tometer, using Methonolic sulfuric add as the bfank. Calcu- 
late the quantity, in mg, of C 21 H 29 N 3 O in the portion of 
Capsules taken by the formula: 

3.125(339.48 / 437 A7)C(A U / A s ) 

in which 339.48 and 437.47 are the molecular weights of 
disopyramide and disopyramide phosphate, respectively; C 
is the concentration, in jig per mL, of USP Disopyramide 
Phosphate RS in the Standard solution; and A u and A$ are 
the absorbances of the solution from the Capsules and the 
Standard solution, respectively* 


Disopyramide Phosphate Extended- 
Release Capsules 

» Disopyramide Phosphate Extended-Relea5e 
Capsules contain an amount of Disopyramide 
Phosphate equivalent to not less than 90.0 per- 
cent and not morę than 110.0 percent of the la¬ 
beled amount of disopyramide (CjihheNsO). 

Packaging and storage—Preserve in well-closed contain- 
ers. 

Labeling—The labefing indicates the Dissolution Test with 
which the product complies. 


USP Reference standards (11)— 

USP Disopyramide Phosphate RS 
Identification—Transfer a portion of Capsule contents, 
equivalent to about 195 mg of disopyramide phosphate, to 
a 25-mL volumetric fiask, add 20 mL of methanol, and 
shake by mechanical means for 20 minutes. Dilute with 
methanol to volume, mtx, and filter, discarding the first 
10 mL of the filtrate. Apply 20 pi each of the subseguent 
filtrate and of a solution of U5P Disopyramide Phosphate RS 
in methanol containing 7*7 mg per mL to a suitable thin- 
iayer chromatographic piąte (see Chromatography <621)) 
coated with 0.25-mm layer of chromatographK silica gel 
mbeture. Al Iow the spots to dry, and deve!op the chromato- 
gram in a solvent system consisting of a mixture of toluene, 
absolute alcohol, and ammonium nydroxide (170:28:2) until 
the so!venl front has moved about three-fourths of the 
length of the piąte. Remove the piąte from the developing 
chamber, mark the solvent front, and allow the solvent to 
evaporate. Locate the spots on the piąte by viewrng under 
short-wavelength UV light: the R? value of the prinripal spot 
obtained from the test solution corresponds to that ob- 
tained from the Standard solution. 

Dissolution (711)— 

test i—tf the product complies with this test, the labeling 
indicates that it meets USP Dissolution Test h 

pH 2.5, 0.1 M Phosphate buffer—DissoWe 272 g of mono- 
basie potasslum phosphate in 20 L of water, and adjust with 
hydrachloric acid to a pH of 2.50 ±0,04. [notę—D o not 
adjust back to pH 2*50 with base if too much acid is added, 
It is imperative that the ionic strength of the buffer be 
controlled.] 

Medium: pH 2.5, OJ M Phosphate buffer; 1000 mL* 

Apparatus 1: 100 rpm. 

Times: 1 hour; 2 hours; 5 hours; 12 hours. 

Procedurę —Filter 10 mL of the solution under test at the 
required test points* Determine the amount of disopyramide 
(C^iHz^NaO) dissolved from UV absorbances at the wave- 
length of maximum absorbance at about 261 nm of this 
solution, suitably diluted with Medium , if necessary, using 
Medium as the blank, in comparison with a Standard solu¬ 
tion having a known concentration of USP Disopyramide 
Phosphate RS di$solved in Medium . 

Tolerances —The percentage of the labeled amount of dis¬ 
opyramide (C^h^NjO) di ssofved is with i n the rangę stated 
at each of the following limes. 


Time (hours) 

Amount disso!ved 

1 

between 5% and 25% 

2 

between 17% and 43% 

5 

between 50% and 60% 

12 

not less than 85% 


test 2 —If the product complies with this test, the labeling 
indicates that it meets USP Dissolution Test 2, 

pH 2.5, OJ M Phosphate buffer, and Procedurę —Proceed 
as directed for Test J. 

Medium —Prepare as directed for Test ?; 900 mL* 
Apparatus 2: 100 rpm* 

Times and Toleronces: 


Time (hours') 

Amount dfssolred 

1 

between 5% and 30% 

4 

between 40% and 65% 

0 

between 60% and 90% 

12 

not less than 75% 


Uniformlty of dosage unlts (905): meet the require- 
ments. 
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Assay— 

Standard preparation—D issoIve an accurately weighed 
quantity of USP Disopyramide Phosphate RS m OJ N sulfu¬ 
ric acid, and di lute quantitatively and stepwise with the 
same solvent to obtain a solution havmg a known concen- 
tratlon of about 40 jig per mL. 

Assay preparation —Grlnd the eon ten ts of not fewer than 
20 CapsuJes to a powder fine enough to pass through a 
40-mesh screen, transfer an accurately weighed portion of 
the powder, equivalent to about 650 mg of disopyramide 
phosphate, to a 500-mL volumetnc fiask Add about 400 ml 
of OJ N sulfuric acid, and shake for 30 minutes. Dilute with 
OJ N sulfuric acid to vo!ume, mlx, and filter. Dilute an ac¬ 
curately measured portion of the fUtratę quantitatively and 
stepwise with OJ N sulfuric add to obtain a solution having 
a concentration of about 40 pg per ml. 

Procedurę —Concomitantfy determine the absorbances of 
the Assay preparation and the Standard preparation at the 
wavelength of maximum absorbance at about 261 nm, with 
a sultable spectroph otom eter, using OJ N sulfuric acid as 
the blank. Calcu la te the quantity, In m g, of C 21 H 29 N 3 O in 
the portion of Capsutes taken by the formula: 

16.25(339.48 / 437.47)C(Aj / A s ) 

in which 339.48 and 437,47 are the molecular weights of 
disopyramide and disopyramide phosphate, respectively; C 
is the concentration, in ug per mL, of USP Disopyramide 
Phosphate RS in the Standard preparation; and Au and are 
the absorbances of the Assay preparation and the Standard 
preparation , respectively. 


Disulfiram 


S 




CioH 20 N 2 S, 296.54 

Thioperoxydicarbonic diamide [(H 2 N)C(S)] 2 S 2/ tetraethyl-; 
Bis(diethylthiocarbamoyl) disulfide [97-77-8], 

DEFINITION 

Disulfiram contalns NLT 98.0% and NMT 102.0% of 
CiohhoNhS^- 


Sample solution: 0.02 mg/mL of Disulfiram from the 
Sampie stock solution diluted with Mobile phase. [Notę— 
Prepare the Sampie solution fresh darłyJ 
Chroma tographic system 
(See Chromatograpny {62^) / System Suitabiiity.) 

Modę: LC 

Detector: UV 250 nm 
Column: 4-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1 mL/miri 
tnjection size: 20 /.lL 
System suitabiiity 
Sampie: Standard solution 
Suitabiiity requirements 
Column efficiency: NLT 1800 theoretical plates 
Tailing factor: NMT 2 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of Ciót^oNzS^ in the portion 
of Disulfiram taken: 

Result - (ru/fs) x (Cs/Cu) x 100 

ru = peak response from the Sample solution 

r s ~ peak response from the Standard solution 

Cs - concentration of USP Disulfiram RS In the 
Standard solution (pg/mL) 

Cu = concentration of Disulfiram in the Sample 
solution ftig/mL) 

Acceptance criteria: 02.0% 

IMPURITIES 
Bnorganic Impuritnes 

* Residue on Bgnition <281 >: NMT QJ% 

* Selenium (291): 30 ppm 

[Notę—P erform this test only if selenium is a known in- 
organic pracess impurity.] 

SPECIFIC TESTS 

® Melting Rangę gr Temperaturę, Ooss I (741): 69°-72° 

ADDITIONAL REQU9REMENTS 

* Pacicagimg and Storage: Preserve in tigbt, light-resistant 
containers. 

* USP Reference Standards (11) 

USP Disulfiram RS 


Disulfiram Tabiets 


IDENTIFICATION 
• A. INFRARED ABSORPTION (197K) 

» B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 
o Procedurę 

Buffer: 6,8 g/L of monobasic potassium phosphate in 
water. Adjust with 45% potassium hydroxido solution 
to a pH of 7.0. 

Mobile phase: Methanol and Buffer ( 7:3) 

Standard stock solution: 1 mg/mL of USP Disulfiram 
RS In alcohol. [Notę —Dlscard this solution after 5 days.] 
Standard solution: 0.02 mg/mL of USP Disulfiram RS 
from the Standard stock solution diluted with Mobile 
phase . [Notę— Prepare the Standard solution fresh daify.J 
Sampie stock solution: Transfer 50 mg of Disulfiram to 
a 50-mL yolumetric fiask, add 40 mL of alcohol, soni- 
cate for 5 min to completely dissolve, cooi, and dilute 
with alcohol to volume, [Notę —Drscard this solution af¬ 
ter 5 days.] 


» Disulfiram Tabiets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of C 10 H 20 N 2 S 4 . 

Padcagireg and storage —Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Disulfiram RS 

Idetitification^— 

A: Infrared Absorption (197K) of a portion of powdered 
Tabiets. 

B: The retention time of the major peak in the chromato¬ 
grafu of the Assay preparation corresponds to that of the 
Standard preparationi, as obtained in the Assay. 
Disintegratłon (701): 15 minutes, the use of disks beina 

omilted. 

Unrformity of dosage uroits (905): meet the requrre- 
ments. 
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Assay— 

Buffer soiution Ą Buffet soiution B, Mobile phase, Standard 
preparation , and C hromatographic system— Proceed as di- 
rected in the Assay under Disuffiram. 

Assoy preparation— Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 100 mg of disulfiram, to a 
100-mL vo!umetric fiask, add about 70 mL of akohol and 
swirl, sonicate for 5 minutes, and shake by mechanical 
means for 30 minutes or until dissolved. Dilute with akohol 
to vo!ume, mix, and fil ter. [NOTE—Discard this soiution after 
5 days,] Quantitativeiy dilute this soiution with Mobile phase 
to obtain the Assay preparodon having a concentration of 
about 0.02 mg per mL. [ngte —Prepare the Assoy preparation 
fresh daily.] 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Disuffiram, Calculate the auantity, in mg, of 
C 10 H 20 NA in the portion of Tablets taken by the formula: 

SCO Wr 5 ) 

in which C is the concentration, in pg per mL, of USP 
Disulfiram RS in the Standard preparation; and r u and r 5 are 
the peak responses obtained from the Assay preparation and 
the Standard preparation, respectively. 


Pivalproex Sodiiim 


ĆHj 

(C,6H 31 Na0 4 ) n 310*41 

Pentanoic acid, 2-propyl-, sodium salt (2:1); 

Sodium hydrogen bis{2-propylvałerate) oligomer. 

DEFINmON 

Divalproex Sodium contains NLT 98,0% and MMT 102.0% 
of available vaiproit acid (C b Hi 6 Oz), 

IDENTIFICATION 

* A. INFRARED AbSORPTION (197K) 

* B. IDENTIFICATION TESTS—GENERAL, Sodium (191) 

Sample: 100 mg 

Analysis: Ignite the Sample. 

Acceptance criteria: Meets the requirements 

ASSAY 

* Procedurę 

Soiution A: 3.5 g of monobasic sodium phosphate 
monohydrate in 900 mL of water. Adjust with phos- 
phoric acid to a pH of 3.5. Dilute with water to 1 L, 

Mobile phase: Acetonitrile and Soiution A (1:1) 

Impunty stock soiution: 0.5 mg/mL of USP Valproic 
Acid Related Compound A RS in acetonitrile 

Standard stock soiution: 5.0 mg/mL of USP Yalproic 
Acid RS in Mobile phase 

System suitability soiution: 0.5 mg/mL of valproic acid 
from the Standard stock soiution, and 5 pg/mL of vah 
proic acid related compound A from the Impunty stock 
soiution , in Mobile phase 

Standard soiution: 0,5 mg/mL of USP Yalproic Add RS 
from the Standard stock soiution in Mobile phase . 


Sample soiution; 0.5 mg/mL of Divatproex Sodium in 
Mobile phase 

Chromatographk system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4,6-mm x 15-cm; 5-pm packing L7 
Flow ratę: 1 mL/min 
InjecUoii sue: 20 jiL 
System suitability 
Sample: System suitability soiution 
[Notę —The reJative retention times for va!protc acid re- 
lated compound A and valproic acid are 0.69 and 1.0, 
respectively.J 
Suitability reguirements 

Resolution: NLT 5.0 between valprok add related 
compound A and valproic acid 
Tailing factor: NMT 1.5 for the vaiprok acid peak 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
CaEculate the percentage of available valprorc acid 
(C^HtóOj) in the portion of Divalproex Sodium taken: 

Result = (ru/r s ) x (Cs/Cu) x (Mn/M*) x (1/F) x 100 

ru = peak area from the Sample soiution 

r% = peak area from the Standard soiution 

Cs = concentration of USP Valprok Acid RS in the 
Standard soiution (mg/mL) 

Cu - concentration of the Sample soiution (mg/mL) 
Mn - molecular weight for divalproex sodium 
repeadng unit, 310.41 

M f2 - molecular weight for valproic acid, 144.21 
F = number of moles of va!proic add per mole of 
divaJproex sodium repealing unit, 2 
Acceptance criteria: 98,0%”102,0% 

IMPURIT1E5 
Inorganic tmpririties 

Delete the foliowi ng: 

Heaw Metals, Method II (231): NMT 20 ppm# ( ofii C im i- 

fan- 2 Q 18 J 

5PECIFIC TE5T5 

® Water Determination, Method / (921): NMT 1.0% 

ADDITIONAL REQUIREMENT5 

* Packaginc and Storage: Preserve in tight containers. 
Storę at room temperaturę, 

* USP Referince Standards (11) 

USP Divalproex Sodium RS 
Sod fum hydrogen bis(2-propylvalerate), oligomer; 
pentanoic acid, 2-propyl-, sodium sak (2:1), 
(CisH^NaOO* 310,41 
USP Yalproic Add RS 

USP Yalproic Acid Related Compound A RS 


Divalproex Sodium Delayed-Release 
Capsules 

DEFINITION 

Divalproex Sodium Delayed-Release Capsules contain an 
amount of divalproex sodium eguivalent to NLT 90.0% 
and NMT 110.0% of the labeled amount of valproic add 
(CflHińCy. 
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IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

Diluent: Acetonltrile and water (1:1) 

Standard: Prepare as directed In (197F) using USP Val- 
proSc Acid RS. 

Sampfe: Disso!ve the contents of 20 Capsules in 30 ml 
of Diluent in a 50-mL votumetric fiask. Sonicate for 30 
mtn to dissoive. Dilute with Diluent to volume. Centri- 
fuge the solution at 3000 rpm for ahout 70 min Pippf 
20 mL of the supernatant into a separatory funnel. Ex~ 
tract with 50 ml of n-hexar>e. Collect the n-hexane 
layer and evaporate the solvent, Cast 1 mg of the liauid 
obtained after evaporation to sodium chloride (NaCI) 
Windows, 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 6.8 g/L of monobasic potassium phosphate. Ad- 
just with phosphoric acid to a ph of 3.0. 

Mobile phase: Acetonltrile and Buffer (2:3) 

Diluent: Acetonltrile and water (1:1) 

Standard solution: Transfer a suitable amount of USP 
Valproic Acid RS to a suitable volurnetric fiask to obtain 
a solution having a finał concentration of 2.5 męj/mL of 
valproic acid, Add 40% of the fiask volume of Diluent 
Sonicate for 5 min and add 20% of the fiask volume of 
0.1 N hydrochloric add. Dilute with Diluent to volume* 
Sample solution: Transfer an amount of contents (from 
NLT 20 Capsules) to a suitable vofumetric ffask to ob¬ 
tain a nominał concentration of 2.5 mg/ml of yalproic 
acid. DissoJve in 20% of the fiask volume of 0.1 N hy¬ 
drochloric acid and sonicate for 5 min. Add 60% of the 
fiask volume of Diluent and sonicate for an additional 
25 min, Dilute with Diluent to volume. Centrifuge at 
4000 rpm for 10 min and use the elear supernatant. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 
Column: 4,6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1.8 ml/min 
(njection volume: 20 |iL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taifing factor: NMT 2,0 for valproic acid 
Relative standard deviation: NMT 2.0% for valproic 
add 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcu late the pereentage of the łabeled amount of yah 
projc acid (C fl H^0 2 ) in the portion of Capsules takem 

Result = (r u fr s ) x (Cs /C u ) x 100 

fu = peak response from the Sample solution 

r$ - peak response from the Standard solution 

C 5 - concentration of USP Valproic Acid RS in the 
Standard solution (mg/ml) 

Cu - nominał concentration of valproic acid in the 
Sample solution (mg/mL) 

Acceptance critena: 90.0%-110,0% 

PERFORMANCE TE5TS 

* DtssourrroN (711) 

Test 1 

Medium: Phosphate buffer, pH 7,5 (6.8 g/L of mono¬ 
basic potassium phosphate and 1.64 g/L of sodium hy- 
droxide in water; adjusted with 0.08 N hydrochloric 
acid to a pH of 7.5); 500 ml, degassed 


Apparatus 2: 50 rpm, with sinkers 
Times: 2, 4, and 6 h 

Buffer and Mobile phase: Prepare as directed in the 
Assay. 

Standard stock solution: 1,6 mg/mL of USP Valproic 
Acid RS in Mobile phase 

Standard solution: 0.26 mg/mL of valproic acid from 
the Standard stock solution and Medium 
Sampfe solution: Pass a portion of the solution under 
test through a suitable fil ter of 0.45-jim porę si ze, Re- 
place the volume withdrawn with an equal volume of 
Medium prevlously heated at 37.0 ± 0.5°. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 15-cm; 5-jim packing LI 
Flow ratę: 1.8 mL/rrnn 
Injection volume: 40 pL 
System suitability 
Sample: Standard sofution 
Suitability requirements 
Tailing factor: NMT 2.0 for valprdc acid 
Reiative standard deviation: NMT 2.0% for va(- 
proic acid 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of vafproic acid (CaHifiOi) 
dissolved (D,) at each ttme interval: 

D f = (ftj/rj) x (Cs/L) xVxl00 

to - peak response from the Sample solution 

n = peak response from the Standard solution 

Ćj - concentration of the Standard solution 

V = volume of Medium , 500 mL 

Pereentage of valproic add disso!ved at 2 h = Dj 


Pereentage of valprok acid dissolved at 4 h = Dj + 
[(0,/V) x y 5 j 


Pereentage of valproic acid dissolved at ó h = Di + 

m/v) x v j + [(d 2 /V) x vy 

V - volume of Medium, 500 mL 

Vs ~ volume withdrawn at each sampling time 
(mL) 

Tolerances: 15%-40% (Q) of the labeled amount of 
valproic acid (C«HifiO;r) Is dissolved In 2 h; 70%-90% 
(Q) of the labeled amount of valproic add (C®Hi*Oa) is 
dissolved in 4 h; and NLT 85% (Q) of the labeled 
amount of valproic add (CeHisOz) Is dissolved In 6 h. 

Test 2 

If the product complies with this test, the iabeling indi- 
cates that the product meets USP Dissolution Test 2. 

Procedurę A 

Medium: 0.05 M phosphate buffer, pH 7,5 (6.8 g/L 
of monobasic potassium phosphate and 1,64 g/L of 
sodium hydioxide in water, adjusted with 2 N sodium 
hydroxide to a pH of 7.5); 500 mL 
Apparatus 2: 50 rpm, contents of the Capsule 
Time: 15 min 

Standard solution A: 0.036 mg/mL of USP Valproic 
Acid RS in Medium, A vo!ume of aceton itrile not ex- 
ceeding 10% of the total volume may be used to 
dissolve the valproic acid, 

Sample solution A: Pass a portion of the solution 
under test through a suitable filter of 0.45-jnm porę 
size. 


(mg/mL) 

- la bel da im (mg/Capsufe) 
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Procedurę B 

Medium: 0.05 M phosphate buffer, pH 7.5 (6,8 g/L 
of monobasic potassium phosphate and 1.64 g/L of 
sodium hydroxide in water; adjusted with 2 N sodium 
hydroxide to a pH of 7.5); 900 ml 
Apparatus 2; 50 rpm, with wire hel!x sinkers 
Time: 4 h 

Buffer A: 0.5 g/L of monohydrate citnc acid and 
0.4 g/L of dibasic sodium phosphate in water 
Buffer B: 6,8 o/L of monobasic potassium phosphate 
and 1.7 g/L of sodium hydroxide in water; adjusted 
with phosphoric add to a pH of 7.4 
Mobi!e phase: Aceton itr ile, Buffer A, and Buffer B 
(30:35:35); adjusted with phosphoric acid to a pH of 
3.0 

Standard solution B: 0,1 3 mg/ml of USP Valproic 
Add RS in Medium . A volume of aceton itrile not ex- 
ceeding 10% of the total yolume may be used to 
dissolve the yalproic add. 

Sample solution B: Pass a portion of the solution 
under test through a suitable fiJter of 0.45-j.im porę 
size. 

Chromatographic system 

(See Chromotography { 621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 3.9-mm x 15-cm; 4-pm packing LII 
Flow ratę: 1.2 mL/min 

Injection volume: 200 pL for Standard solution A 
and Somple solution A ; 50 pl for Standard solution B 
and Sample solution B 
System suitability 
Sample: Standard solution B 
Suitability requirements 
Tailing factor: NMT 2.0 for yalproic acid 
Reiative standard deviation: NMT 7.0% for val- 
proic acid 
Analysis 

Samples: Standard solution A f Sampie solution A t 
Standard solution B, and Sample solution B 
Calcu late the percentage of the labeled amount of 
yalproic add (CaH^O^) dissolyed at each time point: 

Result = (r v fr s ) x (Cdi) x l/x 100 

ro - peak response from Sample solution A or 
Sample solution B 

rs - peak response from Standard solution A or 
Standard solution B 

Q - eon centra ti on of Standard solution A or 
Standard solution B (mg/mL) 

L = la bel claim (mg/Capsule) 

V = yolume of Medium, 500 mL for Sample solution 
A; 900 mL for Sample solution B 
Tolerances; NMT 20% of the labeled amount of yal¬ 
proic add (C b Hió 0 2 ) is dissolyed in 15 min (Sample 
solution A); NLT 80% (Q) of the labeled amount of 
yalproic add (ChH^O^) is dissolved in 4 h (Sample 
solution B)> The percentage of the labeled amount of 
vałproic add (CgHió0 2 ) dissolyed at 4 h conforms to 
Dissoiution ( 711 ), Acceptance Tobie 7 . 

Test 3 

1f the product complies with this test, the labeiing Indi- 
cates that the product meets USP Dissoiution Test 3, 
Medium 

Acid stage medium: 0.08 N hydrach loric acid; 

900 mL 

Buffer stage medium: pH 7.5 phosphate buffer 
(6.8 g/L of monobasic potassium phosphate and 
1.6 g/L of sodium hydroxide in water, prepared as 
follows. Transfer suitable ąuantities of monobasic po¬ 
tassium phosphate and sodium hydroxide to a suita¬ 
ble volumetric fiask, Dissolye in 83% of the fiask yol¬ 
ume of water and adjust with OJ N hydrochlorfć 


acid, if necessary, to a pH of 7.5, Di lute the resulting 
solution with water to volume); 900 mL 
Times 

Acid stage: 2 h 
Buffer stage: 4 h 
Apparatus 2: 50 rpm, with sinkers 
Buffer: 0.25 g/L of ertrie acid monohydrate, 0,2 g/L of 
anhydrous dibasic sodium phosphate, 3.4 g/L of mon¬ 
obasic potassium phosphate, and 0.85 g/L nf sodium 
hydroxide in water 

M obite phase: Aceton itrile and Buffer (45:55); mlxed, 
degassed, and adjusted with phosphoric add to a pH 
of 2.5 

Standard solution: 0.14 mg/mL of USP Valprotc Acid 
RS prepared as follows. Transfer a portion of USP Val- 
proic Acid RS to a suitable yołumetrie fiask, Dissolve in 
methanol using 5.0% of the finał volume. Di lute with 
Buffer stage medium to finał vofume and mix. 

Sample Solutions 

Acid stage sampie solution; Pass a portion of the 
solution under test through a suitable filter of 0,45- 
Jim porę size, discarding the first 3 ml of fil tratę. 
Buffer stage sampie solution: Pass a portion of the 
solution under test through a suitable filter of 0.45- 
pm porę size, discarding the first 3 mL of filtrate. 
Chromatographic system 
(See Chromotography (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 210 nm 

Column: 3.9-mm x 15-cm; 4-pm packing LI 1 
Flow ratę: 1 mL/min 
Injection yolume: 50 pL 
System suitability 
Sample: 5 tandard solution 
Suitability reguirements 
Tailing factor: NMT 2,0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution , Add stage sampie solution , 
and Buffer stage sample solution 
Calculate the percentage of the labeled amount of yal¬ 
proic acid (C 8 Hjó 0 2 ) dissolyed at each time point: 

Result = (roto) x (C s /£) x Vx 100 

fu - peak response from the Add stage sample 
solution or Lhe Buffer stage sampie solution 
r$ = peak response from the Standard solution 
Cs - concentratron of the Standard solution 

(mg/mL) 

L - labeLdaim (mg/Capsule) 

V - vofume of the Add stage medium or the Buffer 
stage medium, 900 mL 

Add stage: NMT 30% (Q) of the labeled amount of 
yalproic acid (CeHieth) is dissolyed in 2 h (Add stage 
sample solution ), The percentage of the labeled 
amount of yalproic acid (CaHi 6 0 2 ) dissolyed at 2 h 
conforms to Tobie 1. 


Table 1 


Levd 

Number 

Tested 

Criteria 

A* 

6 

No jndMdud valu<? excee ćs 0 dissolyed. 

A? 

6 

Average of the 12 units (A\ + Ai) is NMT 0 
dfssolved; and no indMdual unit is greater 
than 0 + 15% dissolyed. 

_A_ 

12 

Ayerage of the 24 unit* (Aj + A 2 + Aj) is 

NMT Q dissolyed; and no indiyidual unit 
is areater than O + 15% dissolyed. 


Buffer stage: NLT 80% { Q ) of the labeled amount of 
yalproic acid (CaLLsOź) is dissolyed in 4 h (Buffer stage 
sample solution ), The percentage of the labeled 
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amount of valproic add (CbHi 6 G 2 ) disso!ved at 4 h 
conforms to Dissolution {711}, Acceptance Tobie 2, 
Tolerances: The requirements for the Acid stage and 
the Buffer stage must be met. 

«* Uniformity of Dosage Units {905): Meet the 
requirements 

ADDITIONAL REQUIREMENT5 

® Packaging and Storage: Preserve fn tight, light-resistant 
containers at controfled room temperaturę. 

• Labeung: Dfvalproex Sodium Delayed-Release Capsules 

may be swallowed whole or may be administered by 
carefutly opening the Capsule and sprinkling the entire 
contents on a smali amount of soft tood. This drug/food 
mixture should be swallowed immediately and not 
chewed, !t should not be stored for futurę use, When 
morę than one Dissolution test is given, the labeling 
States the Dissolution test used orny if Test 1 is not used. 

* USP Reference Standards (11) 

USP Va!proic Add RS 


Divalproex Sodium Delayed-Refcase 
Tablets 


» Divalproex Sodium Delayed-Release Tablets 
contain an amount of divalproex sodium equiva- 
lent to not less than 90.0 percent and not morę 
than 110.0 percent of the fabeled amount of val- 
proic acid (CsHisOj). 

Packaging and storage —Preserve in tight, light-resistant 
containers, and storę at controlled room temperaturę, 

USP Reference standards (11}— 

USP Vaiproic Add RS 

Identification —The retention Limę of the major peak in 
the chromatogram of the Assay preparation eorresponds to 
that in the chromatogram of the Standard preparation, as 
obtained in the Assoy. 

Dissolution {711)— 

ACJD STAGE-— 

Medium: 0.08 N hydrochloric acid (prepared by adding 
40 mL of hydrochloric acid to 5000 mL of water, acfjusting 
with 2 N hydrochloric acid to a pH of 1*2, and diluting with 
water to 6000 ml); 900 mL. 

Apparatus 2: 50 rpm. 

Time: 1 hour. 

Procedurę —At the end of 1 hour, carefully transfer the 
Tablet to a dissotution vessel containing the Medium of the 
Buffer stage. [notę —Do not perform an analysis of the Me¬ 
dium in the Acid stage. ] 

BUFFER STAGE— 

Medium: pH 7.5 phosphate buffer (prepared by dissoh/ing 
40.83 g of monobasic potassium phosphate and 9.84 g of 
sodium hydroxtde in 5000 mL of water, adjusting with 0.08 
N hydrochloric acid to a pH of 7.5, and diluting with water 
to 6000 mL); 900 mL. 

Apparatus 2: 50 rpm* 

Time: 1 hour. 

Determine the amount of C s Hi 6 0 2 dissolved in the Buffer 
stage by employing the fol łowi ng method. 

Citrate buffer —Dissolve 0.5 g of citric acid monohydrate 
and 0.4 g of dibasic sodium phosphate in 1.0 L of water. 

Potassium phosphate buffer —Dlssolve 6.8 g of monobasic 
potassium phosphate and 1*7 g of sodium hydroxide in 
1,0 L of water* Adjust with phosphoric acid to a pH of 7.4 ± 
0 . 1 . 


Mobile phase —Prepare a mixture of C/f ratę buffer ■ Potas¬ 
sium phosphate buffer ; and acetonitrile (35:35:30). Adjust 
with phosphoric add to a pH of 3.0 ±0*1, and mix* Filter 
and degas* Make adjustments if necessary (see System Suita- 
biiity under Chromatography {621)). 

Standard solution —Prepare a solution of USP Va!proic 
Acid RS in the Medium used in the Buffer stage , having a 
known concentration of about 0.1 2 mg per mL. [notę —A 
vo!ume of aeetonitrile not exceeding 10.0% of the total vol- 
ume may be used to disso!ve the USP Valprorc Add RS*] 

Test sofution—lf necessary, di lute a portion of each 
fiitered solution under test with the Medium used in the 
Buffer stage to obtain a solution having a concentration of 
about 0.12 mg per mL. 

C hromatographic system (see Chromatography (621))—The 
[iquid chromatograph is eauipped with a 210-nm detector 
and a 3.9-mm x 15-cm column that contains 4-jim packing 
L11. The flow ratę is about 1 *2 mL per minutę. Chromato¬ 
graph the Standard solution, and record the peak responses 
as directed for Procedurę: the column efficiency is not less 
than 1000 theoretica! plates; the tai ling factor is not morę 
than 2*0; and the relative standard deviation for replicate 
injections is not morę than 2.0%, 

Procedurę —Sępa ratę ly inject equal yolumes (abou t 50 jllL) 
of the Standard solution and the Test solution in to the chro¬ 
matograph, record the chrom atog ram s, and measure the re¬ 
sponses for the major peaks* Calculate the quantity, in mg, 
of valproic acid (CaHiaOj) dissolved by the formula: 

90OCD(ru / r s ) 

in which C is the concentration, in mg per mL, of USP Val- 
proic Acid RS in the Standard solution; D h the dilution fac¬ 
tor used to prepare the Test solution; and r u and rs are the 
peak areas of valproic acid obtained from the Test solution 
and the Standard solution , respectively. 

Tolerances —Not less than 80% (QJ of the labeled amount 
of CsHić 0 2 is disso!ved in 1 hour in the Buffer stage , 
Unafonmity of dosage units (905): meet the require- 
ments, 

Assay— 

Citrate buffer— Dissolve 2.0 g of citric acid monohydrate 
and 1,6 g of dibasic sodium phosphate in 4.0 L of water* 

Mobile phase —Prepare a rmxture of Citrate buffer and ac- 
etonitrile (7:3). Adjust with phosphoric acid to a pH of 3.0 ± 
0.1, and mix. Filter and degas. Make adjustments if neces- 
s ary (see System Suita bili ty under Chromatography (621)), 

Standard preparation —Prepare a solution of USP Valproic 
Acid RS in Mobile phase having a known concentration of 
about 0.5 mg per ml. 

Assay preparation —Transfer a number of whote Tablets 
containing the equivalent of about 2500 mg of yafproic add 
into a 250-mL volumetric fiask. Add 150 mL of Mobile phase , 
and sonicate with frequent swirling for 30 minutes or until 
the Tablets completely disintegrate. Al Iow the sofution to 
cool down to room temperaturę, and then dilute with Mo¬ 
bile phase to volume. Transfer 5.0 mL of the resulting solu¬ 
tion to a 100-mL volum.etric fiask. Dilute with Mobile phase 
to volume, and mix, 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 210-nm detector 
and a 3.9-mm x 15-cm column that contains 4-pm packing 
L11. The flow ratę Is about 0.9 mL per minutę. Chromato¬ 
graph the Standard preparation , and record the peak re¬ 
sponses as directed for Procedurę, the column efficiency is 
not less than 1000 theoretica! plates; the tailing factor is not 
morę than 2.0; and the relafive standard deviation for repii- 
ca te injections is not morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 15 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks, Calculate the quan- 
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tity, in mg, of valproic acid (CaHrsOj) in the portion of Tab- 
lets taken by the formula: 

5000 C(ry/ rs) 

in which C is the concentration, in mg per mL, of USP Val- 
proic Acid RS in the Standard preparotion; and r u and rs are 
the peak areas of valproic acid obtained from the Assay 
preparotion and the Standard preparation. respectiveiy. 


Divalproex Sodium Extended-Release 
Tablets 


DEFINITION 

Divalproex Sodium Extended-Release Tablets contain an 
amount of divalproex sodium equivalent to NLT 90.0% 
and NMT 110,0% of the labeleo amount of vaJproic acid 
(QH 16 0 2 ). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

• PROCEDURĘ 

Buffer: 0.5 g of citric acid and 0,4 g of dibasic sodium 
phosphate in 1 L of water 

Mobile phase: Methanof and Buffer (11:9). Adjust with 
phosphoric acid to a pH of 5,0, 

DHuent: Buffer , adjusted with phosphoric acid to a pH 
of 2.0 

Standard stock solution: 2.5 mg/mL of USP Valprotc 
Acid RS in methanol 

Standard solution: 1.0 mg/mL of USP Valproic Acid RS 
from the Standard stock solution In DHuent 
Sampie stock solution: Transfer an amount of powder 
(from NLT 20 Tablets) to a suitabfe volumetric fiask to 
obtain a nominał concentration of 2,5 mg/mL of val- 
proic acid. Dissolve in 50% of the fiask volume of meth¬ 
anol by shaking for I h, Dilute with Methanol to vol- 
ume, and pass through a suitable filter. 

S ample solution: 1,0 mg/mL of valproic acid from the 
filtra te of the Sampie stock solution in Diluent 
Chromatographk system 
(See Chroma tog ropny {62 1X System Suitability.) 

Modę: LC 

Detector: UV21Qnm 

Column: 3,9-mm x 15-cm; 4-pm packing LII 
Flow ratę: 0,7 mL/min 
Injection volume: 20 \iL 
System suitability 
Sarnple: Standard solution 
Suitability reguiremertts 
Tailing factor: NMT 2,0 for valproic acid 
Refative standard deviation: NMT 2,0% for valprorc 
acid 
Analysis 

Samples: Standard solution and Sarnple solution 
Cakulate the percentage of the fabded amount of vah 
proic acid (CaNhO^) in the portion of Tablets taken: 

Result - (fu/rs) x (CdCu) x 100 

fu = peak response from the Sarnple solution 

r 5 = peak response from the Standard solution 

Cs - concentration of USP Valproic Acid RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of valprok acid in the 
Sampie solution (mg/mL) 


Acceptance criteria: 90.0%-f 1 G.0% of valproie acid 

PERFORMANCE TESTS 
* Djssolution ( 711 ) 

Test 1 

Acid stage medium: 0.1 N hydrochlooc acid; 500 mL 
Buffer stage medium: 21.6 g of sodium dodecyl su!- 
fate, 6.9 g of monobasic sodium phosphate, and 
0,12 g of sodium hydroxide in 1 L of water Adjust 
with diluted sodium hydroxide or phosphoric acid to a 
pH of 5,5; 900 mL. 

Apparatus 2: 100 rpm, with three-prong sinkers only 
for 250-mg Tablets, if necessary 

Times: 45 min in the Acid stage medium; 3, 9, 12, and 
24 h in the Buffer stage medium 
Procedurę: After 45 min in the Acid stage medium, 
withdraw a sarnple from the solution, and immedlately 
filter, Replaee the Acid stage medium with the Buffer 
stage medium, and run the test for the times specified. 
Buffer: 1.42 g of dibasic sodium phosphate and 
0,5 mL of glacia! acetlc acid In 1 L of water. Adjust 
with phosphoric acid to a pH of 2.5. 

Mobile phase: Methanol and Buffer (13:7) 

Standard stock solution: 2.5 mg/mL of USP Valproic 
Acid RS in methanof 

Standard solution: 0.15 mg/mL of USP Va!proic Acid 
RS from the Standard stock solution in Ehe Buffer stage 
medium . [Notę- —Ad d 40% of the fiask volume of 
methanol before diluting with Buffer stage medium to 
volume.] 

Sarnple Solutions: Pass a portion of the solution under 
test through a suitable filter of 20-pm porę si ze. Use 
the Sarnple solution from the Acid stage medium as is. 
Dilute the Sarnple solution from the Buffer stage me¬ 
dium with methanol by a factor of 2. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 3.9-mm x 15-cm; 10-jim packing LII 
Column temperaturę: 30° 

Flow ratę: 1 mL/min 
injection volume: 80 pL 
Run tfme: 6 min 
System suitability 
Sampie: Standard solution 
Suitability requlrements 
Tailing factor: NMT 2,5 
Relative standard deviation: NMT 2.0% 

Anaiysis 

Samples: Standard solution, Sampie solution from the 
Ada stage medium, and Sampie Solutions from Ehe 
Buffer stage medium 

Cakulate the percentage of the fabded amount of val- 
proic acid (C^H t^OJ dissoked in the Acid stage 
medium: 

Result = (Wcs) x (Cj fi) x Va x 100 

ru - peak response from the Sampie solution 

r 5 = peak response from the Standard solution 

Cs = concentration of USP Yalproic Acid RS in the 
Standard solution (mg/mL) 
i = label claim (mg/Tablet) 

V A = volume of the Acid stage medium, 500 ml 
Calcułate the concentration of valproic acid (C 8 H ]fi Cb) 
dissolved in the Buffer stage medium at the time 
interval, t, in mg/mL: 

C = (rJn) x x Dy 

fu = peak response from the Sarnple solution 

rs - peak response from the Standard solution 

Cs = concentration of USP Valproic Acid R5 in the 
Standard solution (mg/mL) 
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D u = dilution factor of the Sampie soluthn in the 
Buffer stage medium , 2 

Calculate the percentage of the labeled amount of 
yalproic acid (CaHisOa) In the Buffer stage medium at 
the first time intervak 

Result = C? x x (100/0 

G = concentration of yalproic acid in the Buffer 
stage medium at the first time inten/al 
(mg/ml) 

V B = vo3ume of the Buffer stage medium, 900 ml 
t - label daim (mg/Tablet) 

Calculate the percentage of the labeled amount of 
valproic add (CsHieOz) dis$olved in the Buffer stage 
medium at the second time intervai: 

Result = [G x (Vb - l/j)] + (G x Vs) x (100/0 

C 2 ~ concentration of valproic acid in the Buffer 

stage medium at the second time interval 
(mg/ml) 

V B - volume of the Buffer stage medium, 900 ml 

V% - yolume of the sam ple taken at each time 

interval (ml) 

G ss concentration of yalproic add in the Buffer 
stage medium at the first time interval 
(mg/ml) 

L = lapęTcIaim (mg/Tablet) 

Calculate the percentage of the labeled amount of 
yalproic acid (CsHićOz) dlssolyed in the Buffer stage 
medium at the time interval: 

Result - C x [V B - (n - 1) x V s ] + [(O + C 2 + ... 4- 
Cm) x vg x (100/0 

C fr - concentration of yalproic add in the Butter 
stage medium at the n th time Enterval 
(mg/mL) 

V B - volume of the Buffer stage medium, 900 mL 

V s = volume of the sampie taken (mL) 

G — concentration of yalproic acid dissolved in the 

first time interyal in the Buffer stage medium 
(mg/ml) 

G - concentration of yalproic add dissolved in the 
second time interval in the Buffer stage 
medium (mg/mL) 

C n -j = concentration of yalproic add dissoked in the 
(n - 1) th time i n te n/a I in the Buffer stage 
medium (mg/mL) 
i = label daim (mg/Tablet) 

Tolerances 

Add stage: NMT 10% of the labeled amount of yal¬ 
proic acid (CgHióOz) is dissolved, 

Buffer stage: See labie 1. 


Table 1 


Tamę 

00 

Amount DissoBved, 
Tablets labeled to 
contain 500 mg of 
valprok acid 
(%> 

Amount Disso3ved, 
Tablets labeled to 
contain 250 mg of 
valproic acid 
(%> 

3 

10-30 

10-30 

9 

35-55 

35-60 

12 

45-70 

45-75 

24 

MIT 75 

NLT 75 


The percentage of the labeled amount of yalproic 
acid (CaHifiOz) dissolved at the times specified con- 
form to Dissofution (711), Acceptance Tobie 2 * 

Test 2: if the product complies with this test, the label- 
ing indicates that it meets USP Dissalution Test 2. _ 


Acid stage medium: OJ N hydrochloric acid; 500 ml 
Buffer stage concentrate: 15.53 g/l of monobasic so- 
dium phosphate, 5.45 g/L of sodium hydroxide, and 
48.65 g of sodium lauryl sulfate per L in water (finał 
ph approximatefy 11); 400 mL 
Buffer stage medium: Mix 400 ml of Buffer stage con¬ 
centrate with 500 mL of Acid stage medium to a pH of 
5.5 ± 0.05. [NOTE“3f necessary, adjust the pH of Buffer 
stage concentrate with 1 N hydrochloric acid or 1 N 
sodium hydroxide to ensure that the finał pH of the 
mixture of media is 5.5.] Retain this soiution to dilute 
the Solutions prepared later. 

Apparatus 2: 100 rpm, with wire helix sinkers 

Times: 45 min in the Add stage medium; 3, 9, 12, and 
21 h in the Buffer stage medium. The times in the 
Buffer stage medium indude the time in the Add stage 
medium. 

Procedurę: After 45 min in the Add stage medium t 
stop and lift the paddles from the vessels. Do not per- 
form an analysis of the Acid stage medium. Transfer 
400 ml of Buffer stage concentrate to the vessels con¬ 
tain mg the Add stage medium, and run the test for the 
times spedfied. 

Buffer: 3.5 g/l of monobasic sodium phosphate En 
water. Adjust with phosphoric add to a pH of 3.5. 
Mobile phase: Acetonitriie and Buffer (1:1) 

Standard stock soiution: 28 mg/mL of USP Valproic 
Add RS in a suitable volumetric fiask. Dissolye with 
20% of the fiask yolume of 1 N sodium hydroxide, 
and dilute with water to volume, Diiute this soiution 
with Buffer stage medium to obtain a finał concentra¬ 
tion of about 2.8 mg/ml 

Standard Solutions: Prepare a series of dilutions in 
Buffer stage medium from the Standard stock soiution in 
the concentrations of 0.028, 0.11, 0.22, 0.50, and 
0.70 mg/mL. 

Sampie soiution: With dra w 10 ml of the soiution 
under test, and pass through a suitable filter of 35-pm 
porę size* 

Chromatographk system 

(See Chromatograpny (621), System Suitability.) 

Modę: IC 

Detector: UV 215 nm 

Column: 4.6-mm x 15-cm; 5-pm packing 17 
Flow ratę: 1 ml/min 
Injection yolume: 50 pL 
System suitability 

Samples: 0.028, 0.11, 0.22, 0,50, and 0.70 mg/ml 
of the Standard Solutions 

Suitability reguirements 

Tailing factor: NMT 2,0, using the 0.50-mg/mL 
Standard soiution 

Correlation coefficient: NIT 0.999, using the five 
concentrations of the Standard soiution 
Re|at[ve standard deviation: NMT 2.0% 

Analysis 

Samples: Sampie Solutions 

From the standard curve, determine the amount of 
yalproic add (CsHi&Oz) dissolved at each time intervat 
using the response of each Sampie soiution, 

Calculate the percentage of the labeled amount of val- 
proic acid (CeHińO?) dissoh/ed in the Buffer stage me¬ 
dium at the first time interval 

Result - (C? x W) x (100/L) 

G = concentration of yalproic add in the Buffer 
stage medium at the 3-h time śnterval 
(mg/mL) 

V s - yolume of the Buffer stage medium, 900 mL 
i — label daim (mg/Tablet) 
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Calcufate the percentage of the labeled amount of 
valproic acid (CaH^Os) dtssolved in the Buffet stage 
medium at the n [h time interval: 

Result = [Q x [V B - (n - 1) x V s ] -f [(Ci + C 2 + + 

C„-0 x V s ]} x (100/0 

C fl = concentration of vaiproic acid in the Buffer 
staqe medium at the rfl* time lnterva! 

(mg/mL) 

V B = volume of the Buffer stage medium , 900 ml 

V$ - vo!ume of the sample taken (mL) 

Cf = concentration of vatproic add dissolved in the 

first time interval in the Buffer stage medium 
(mg/mL) 

C 2 - concentration of valproic acid dissoived in the 
second time interval in the Buffer stage 
medium (mg/mL) 

CA-i = concentration of valprotc acid dissolved in the 

(n “ 1) Eh time interval in the Buffer stage 
medium (mg/mL) 

L = label claim (mg/Tablet) 

Tolerances: The percentage ot the labeled amount of 
vaiproic acid CCaHińOz) di.ssolved at the times specified 
conform to the acceptance table (Tobie 2). 

Test 3: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 3. 

Acid stage medium: 0.1 N hydrochloric acid; 250 ml 
(row 1) 

Buffer stage medium: pH 6,8 buffer (6.8 g of mono- 
basic potassium phosphate and 0.92 q of sodium hy- 
droxioe in 1 L of water. Adjust with pnosphoric acid or 
sodium hydroxide to a pH of 6.8 ± 0,05); 250 mL 
(rows 2-4) 

Apparatus 3: 30 dips/min, 20-mesh polypropyiene 
screen on top and bottom; 30-s drip time 
Times: 1 h in Add stage (row 1); 2, 12, and 24 h in 
Buffer stage (rows 2-4). The times in the Buffer stage 
medium include the time in the Add stage medium. 
Buffer: 0.25 g of citric add, 0.2 g of annydrous dibasic 
sodium phosphate, 3.4 g of monobasic potassium 
phosphate, and 0.85 g of sodium hydroxide in 1 L of 
water. Adjust with phosphoric acid to a pH of 3.0 ± 
0.05. 

Mobile phase: Acetonitnle and Buffer (30:70) 

Acid stage standard stock soiution: 1 mg/mL of USP 
Va!proic Acid RS tn Add stage medium. Dissolve a suita- 
ble amount of USP Valproic Acid RS in a suitable volu- 
metric fiask in 10% of the fiask volume of methanol to 
solubilize the valproic acid. Dilute with Add stage me¬ 
dium to vo)ume. 

Buffer stage standard stock soiution: 1 mg/mL of 
USP Valproic Acid RS in Buffer stage medium. Dissolve a 
suitable amount of USP Valproic Acid RS in a suitable 
yolumetrie fiask in 10% of the fiask vofume of metha¬ 


nol to solubilize the valproic add. Dilute with Buffer 
stage medium to volume. 

Acid stage standard soiution: (L/2500) mg/mL of val- 
prok acid from Add stage stock soiution in Add stage 
medium, where i h the Tablet label claim, in mg 
Buffer stage standard soiution: (L/700) mg/mL of 
valproic add from Buffer stage stock soiution in Buffer 
stage medium , where L is the Tablet label claim, in mg 
Sample Solutions: Centrifuge a portion of the soiution 
under test at about 3000 rpm for about 20 min, Use 
the supernatant. 

Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 210 nm 

Coliimn: 3.9-mm x 15-cm; 5-)im packing LII 
Flow ratę: 2 mL/min 

Infection volume: 100 pL for Tablets labeled to eon- 
tain 250 mg; 50 juL for Tablets labeled to contain 
500 mg 

System suitability 

Sam pies: Add stage standard soiution and Buffer stage 
standard soiution 
Suitability reguirements 
Ta Ring factor: NMT 2.0 
Reiative standard deviation: NMT 2,0% 

Analysis 

Sampies: Add stage standard soiution, Buffer stage 
standard soiution, and Sample Solutions 
Calculate the percentage of the labeled amount of val- 
proic add (CsHióCb) ai$solved at each time point Q,: 

Qi = (ru/rs) x (Cs/L) x Vx 100 


Q, = Krufrd x (Ci/t) x V x 100] + Qf 


Qti = Kru/rO x (Cs/L) x V x 100] + Q, 


Qi4 = K nJrd X (Cs/L) X v X 1 00] + q J2 

r y = peak response from the Sample soiution at the 
Add stage or Buffer stage time points 
r$ = peak response from the Add stage standard 
soiution or Buffer stage standard soiution 
Cs - concentration of valproic add in the Add stage 
standard soiution or Buffer stage standard 
soiution (mg/mL) 
i - label claim (mg/Tablet) 

V - volume of the Add stage medium or Buffer 
stage medium , 250 mL 
Tolerances: See Tabfe 3 « 


Table 2 




3 h 

9h 

12 h 

21 h 

LI 

!ndividual Tablets 

1G%-27% 

35%-70% 

44%-92% 

NLT 87% 

L2 

Averaae 

10%-27% 

3S%-70% 

44%-92% 

NLT 87% 

12 

IndMdual Tablets 

Q%-37% 

25%-80% 

34%-l 02% 

NLT 77% 

Li 

Ave racje 

10%-2 7% 

3S%-70% 

4496-92% 

NLT 87% 

L3 

lndividual Tablets 

NMT 2 Tablets are 
outside the rangę of 
Q%~37%, and no 
individual Tablet is 
outside the rangę of 

0%-4 7%. 

NMT 2 Tablets are 
outside the rangę of 
25%-8C%, and no 
indiyidual Tablet is 
outside :he rangę of 

1 5%-90%. 

NMT 2 Tablets are 
outside the rangę of 

34%~102%, and no 
indivrdual Tablet is 
outside the rangę of 

24%-112%. 

NMT 2 Tabtets release 
less than 77%, and no 
individual Tablet releases 
less than 67%. 
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Table 3 


Time 

(b) 

Amount Dlssolyed, 
Tablets labeled to 
contaln 500 mg of 
yalproic add 
(%) 

Amount D3$solved, 
Tabkts labeled to 
contaln 250 mg of 
yalproic add 

(°/o) 

1 

NMT 10 

NMT 10% 

2 

5-25 

5-25 

12 

55-75 

65-85 

24 

NLT 80 

NLT BO 


The pereentage of the labeled amount of yalproic acid 
(C 8 H i 6 0 2 ) dissolyed at the times specified conform to 
Dissolution (711), Acceptance Table 2, 

Test 4: Jf the product complies with fchis test, the label- 
ing indicates that it meets USP Dissolution Test 4. 

Acid stage medium: 0.1 N hydrochloric acid; 500 ml_ 
Buffer stage stock medium: 19.0 g/L of tribasic so- 
dium phosphate in water adjusted with hydrochloric 
add to a pH of 5.5 

Buffer stage medium: 21.6 g/L of sodium iauryl sul- 
fate in Buffer stage stock medium; 900 mL 
Apparatus 2: 100 rpm, with sinkers for 250 and 
500 mg 

Times: 45 min in Add stage medium; 3, 9, 12, and 18 
h in Buffer stage medium. The times in the Buffer stage 
medium inciude the time in the Acid stage medium. 
Buffer: 1.36 g/L of monobasic potassium phosphate 
and tnethyfamine (99,5: 0.5). Adjust with phosphoric 
add to a pH of 2.75. 

Soiution A: 7.0 g/L of sodium Iauryl sulfate in Buffer 
Mobile phase: Acetonitrile and Soiution A (50:50), 
degassed 

Acid stage standard stock soiution: 1 mg/mL of USP 
Valproic Acid RS prepared as follows. Transfer a suita- 
bfe amount of USP valproic Acid RS to a volumetric 
fiask, and dissolve in 20% of the fiask volume of aceto¬ 
nitrile to solu bi liże valproic add. Di lute with Add stage 
medium to vofume. 

Acid stage standard soiution: (T/5000) mg/mL of vaf- 
proic acid from Add stage standard stock soiution En 
Add stage medium , where i is the Tablet la bel da im, in 
mg 

Buffer stage standard soiution: (t/900) mg/mL of 
USP Va3proic Acid RS, prepared as follows. Transfer a 
suitable amount of USP Valproic Acid RS to a yolumet- 
ric fiask, and dissolye in (1/50)% of the fiask volume of 
acetonitrile. Di lute with Buffer stage medium to vofume. 
i is the Tabiet tabel daim, in mg, 

Add stage sample soiution: With dra w a 10,0-ml afi- 
quot at each time point, and pass a portion of the 
soiution under test through a suitable filter of 0.45-pm 
porę size, 

Buffer stage sample soiution: Withdraw a 10.0-mL 
a!iquot at each time point, and pass a portion of the 
soiution under test through a suitable filter of 0.45-pm 
porę size. Replace the 10.0-mL aliquot withdrawn for 
analysis with a 10.0-mL aJiquot of Buffer stage medium. 
Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 210 nm 

Column; 4.6-mm x 15-cm; 5-pm packing LI 

Cofumn temperaturę: 30° 

Flow ratę: 1.5 rnL/min 
Injectfon volume; 50 pL 
System suitability 

Samples: Acid stage standard soiution and Buffer stage 
standard soiution 


Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Acid stage standard soiution, Buffer stage 
standard soiution, Add stage sample soiution , and 
Buffer stage sample Solutions 
Calcuiate the pereentage of the tabeEed amount (Q*) 
of yalproic acid (CsHisCb) dissoived in the Add stage: 

Result - (r u /n) x Cs x V A x (1 /i) x 100 

Tu - peak response from the Add stage sample 
soiution 

n = peak response from the Add stage standard 
soiution 

Q - concentration of USP Yalproic Acid RS in the 
Add stage standard soiution (mg/mL) 

V A = volume of the Acid stage medium, 500 mL 

L = label daim (mg/Tablet) 

Caicuiate the concentration (O) of yalproic add 
(CsH in the sample withdrawn from the vessel at 
each Buffer stage time point /: 

Result, - (ru/n) x Q x 100 

ru = peak response from the Buffer stage sample 
soiution 

r s j= peak response from the Buffer stage standard 
soiution 

Cs - concentration of USP Valprok Add RS in the 
Buffer stage standard soiution (mg/mL) 
Calcuiate the pereentage of the labeled amount (Qi) of 
yalproic add (CaHieCb) dlssolyed at each Buffer stage 
time point i: 

Result; = [C; x V g x (l /i) x 100] + 


Result? = {[{O x Vb) + (O x Vs)] x (1/L) x 100} + Q A 


Resuitj = ({{O x V n ) + [(O + C,) x V s ]} x (1/0 x 100) + 

Qa 


Result., s (((C 4 x V B ) + [(Cj + C 2 + Cj) x l/ s ]> x (1/L) x 
100) + Q a 

Q = concentration of yalproic add In the Buffer 
stage sample soiution withdrawn at time 
point / (mg/mL) 

Vb - volume of the Buffer stage medium, 900 mL 
L - label claim (mg/Tablet) 

Qa = pereentage of the labeled amount of yalproic 
add df$so[ved in the Add stage 
V$ - yotume of the Buffer stage sample soiution 
withdrawn from the vessel (mL) 

Toferances: See Table 4. 


Table 4 


Time 

Point 

(J> 

Time 

W 

Amount Dlssolyed, 
Tablets labeled to 
contain 500 mg of 
yalproic acid 
<%) 

Amount Dlssolyed, 
Tablets labeled to 
contain 250 mg of 
yalproic acid 

1 

3 

10-30 

10-30 

2 

9 

40-70 

35-60 

3 

12 

60-90 

50-80 

4 

18 

NLT 85 

NLT 85 


The pereentage of the labeled amount of yalproic add 
(C b H, 6 0 2 ) dissolved at the times spedfied conform to 
Dissolution (711), Acceptance Table 2. 
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Test 5: !f the product complies with thls test, the label- 
Iną indfcates that it meets USP Dissolution Test 5. 

Acid stage medium: 0.1 N hydrochlonc add; 500 ml 
Buffer stage stock medium: 7.8 g/L of monobasie so- 
dtum phosphate dihydrate in water adjusted with 2 N 
sod fum hydroxide soiution to a pH of 5.5 
Buffer stage medium: 21.6 g/L of sodium dodecyl 
sulfate In Buffer stage slock medium; 900 mL 
Apparatus 2: 100 rpm, with three-prong sinkers 
Times: 45 min in Acid stage medium; 3, 9, 12, and 24 
h in Buffer stage medium, The times in the Buffer stage 
medium do not Indude the tfme in the Acid stage 
medium, 

Procedurę: After 45 min in Acid stage medium and the 
collectlon of the Acid stage sampie soiution, discard the 
remainder of the Acid stage medium and add the Buffer 
stage medium. 

Soiution A: Dilute 5 mL of phosphoric acid with water 
to 25 mL. 

Buffer: 6.8 g/L of monobask potassium phosphate in 
water. Adjust with Soiution A to a pH of 3.0. 

Mobile phase: Acetonitrile and Buffer (40:60), 
degassed 

Standard slock soiution: 1.4 mg/mL of USP Valproic 
Acid RS In Mobile phase 

Acid stage standard soiution: (L/5000) mg/mL of val- 
proic add from Standard stock soiution in Acid stage 
medium , where L is the Tablet fabel daim, in mg 
Buffer stage standard soiution: (L/900) mg/mL of 
vafprolc acid from Standard stock soiution in Buffer 
stage medium, where L is the Tablet Jabel daim, in mg 
Acid stage sampie soiution: Withdraw a 10.0-mL ali- 
quot at the time point, and pass a portion of the solu- 
tion under test through a suitable filter of 0.45-pm 
porę size, 

Buffer stage sampie soiution: Withdraw a 10.0-mL 
alrguot at each time point, and pass a portion of the 
soiution under test through a suitable filter of 0.45-jum 
porę size. Replace the 10.0-mL aliguot withdrawn for 
analysis with a 10.0-mL aliquot of Buffer stage medium, 
Chromatographic system 
(See Chromatograpny (621), System Suitabifity >) 

Modę: LC 

Detector: UV 210 nm 

Cofumn: 4.6-mm x 10-em; 5-|_im packing LI 

Cofumn temperaturę: 50° 

Flow ratę: 1 mL/min 
tnjection volume: 50 jaL 
System suitabiiity 

Samples: Add stage standard soiution and Buffer stage 
standard soiution 

Suitabiiity requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Add stage standard soiution, Buffer stage 
standard soiution , Acid stage sampie soiution, and 
Buffer stage sampie Solutions 
Calculate the percentage of the labeled amount (Q^) 
of va!proic add (CsHuCy dis$olved in the Acid stage: 

Result - (r u fn) x Q xV A x (1/Ł) x 100 

ru - peak response from the Acid stage sampie 
soiution 

r s = peak response from the Acid stage standard 
soiution 

Cs - concentration of USP Valprok Add RS in the 
Acid stage standard soiution (mg/mL) 

V A = volume of the Add stage medium t 500 mL 
i - label daim (mg/Tablet) 


Calculate the concentration (C) of valproic acid 
(C s Hifi0 2 ) in the sampie withdrawn from the yessef at 
each Buffer stage time point /: 

Resulh - (r r /r 5 ) x Q 

n = peak response from the Buffer stage sampie 
soiution 

r$ = peak response from the Buffer stage standard 
soiution 

G - concentration of USP Valproic Add RS in the 
Buffer stage stor?dard soiution (mg/mL) 
Calculate the percentage of the labeled amount (Q r ) of 
valproic add (CsHh 3 0>) dissofved at each Buffer stage 
time point /: 

Resuiff = [C, x V B x (1/L) x 100] + Q A 


Resulti = {[(C 2 x 14) + (C? x V/ 5 )] x (1/L) x 100} + Q A 


Resuitj - ({(Cj x 14) + [(G + Q) x Vs]} x (1/L) x 100) + 

Qa 


Resuld = ({(O x V Q ) + E(Cj + Q + G) x V s ]) x (1/L) x 

100)+ O, 

C = concentration of valproic acid in the Buffer 
stage sampie soiution withdrawn at time 
point / (mg/mL) 

14 - volume of tne Buffer stage medium, 900 mL 

L - label daim (mg/Tablet) 

Q a ~ percentage of the labeled amount of va3proic 
acid dissolved In the Add stage 
V$ = volurnę of the Buffer stage sampie soiution 
withdrawn from the vesse! (mL) 

Tolerances: See Tobie 5. 


Tafcie 5 


Time Point 

U) 

Time 

Ol) 

Amount Dissolved 
(%1 

1 

3 

10-30 

2 

9 

40-60 

3 

12 

45-85 

4 

24 

NLT 0 5 


The percentage of the labeled amount of yafproic add 
(CeHićOi) disso3ved at the times spectfied conform to 
Dissolution (711), Acceptance labie 2. 

Test 6: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 6. 
Medium: pH 6.8 phosphate buffer (6.0 g/L of anhy- 
drous monobask sodium phosphate in water adjusted 
with 240 g/L of sodium hydroxide in water to a pH of 
6.8); 900 mL 
Apparatus 2: 100 rpm 

Times: 1,4, 8, and 24 h in Medium 
Buffer: 6.0 g/L of anhydrous monobasie sodium phos¬ 
phate in water 

Mobile phase: Acetonitrile and Buffer (50:50), Adjust 
with phosphoric acid to a pH of 3.0. 

Standard soiution: (L/900) mg/mL of USP Valproic 
Acid RS, where L is the label claim in mg/Tablet, pre- 
pared as follows. Transfer USP Valproie Acid RS to an 
appropnate volumetnc fiask. Add 5% of the fiask vol- 
ume of methanol to d!ssolve the yalproic acid. Dilute 
with Medium to volume. 

Sampie Solutions: Withdraw an al!quot at each time 
point, and pass a portion of the soiution under test 
through a suitable filter. 
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Chromatographic system 

(See Chromatography (621), System Suita bili ty.) 

Modę: LC 

Deteetor: UV 210 nm 

Column: 4,ó-mm x 15-em; 5-pm packing L7 
Column temperaturę: 30° 

Fiow ratę: 1 mL/min 
Injection volume: 100 liL 

System suitability 
Sample: Standard sal u don 
Suitability requirements 
Column efficiency: NLT 1000 theoretical pfates 
Tai fmg faetor: NMT 2,0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample Solutions 
Calculate the concentration (C) of valproic add 
(CsHr 6 0 2 } in the sample withdrawn from the vessef at 
each time point /: 

Resultr - (n/rs) x Q 

r, = peak response from the Sample solution 

r 5 - peak response from the Standard solution 

Cs - concentration of USP Valproic Add RS in the 
Standard solution (mg/mL) 

Calculate the percentage of the labeled amount (Q f ) of 
valproic acid (CaH^O^) dissolved at each Buffer stage 
time point /: 

Resultr = G x Vx (1/L) x 100 


ResuEtz = {[C z x (V- V s )] + (C, x KOJ x 0/0 * 100 


Resultj = ({G x [I/- (2 x V,)]} + [(G + G) x V s ]) x 
0/i.) x 100 


Result* = ({G x [V- (3 x V,)]) + [CG + G + G) x Vffi * 
(1/I)x 100 

Q - concentration of vaEproic acid in the Sample 
solution withdrawn at time point / (mg/ml) 

V = volume of Medium, 900 mL 
i = fabei daim (mg/Tablet) 

Vi = volume of the Sample solution withdrawn from 
the vesseE (ml) 

To le ran ces: See labie 6 . 


labie 6 


Time 

Point 

f fi 

Time 

(h) 

Amount Dis$oSved, 
Tablets labeled to 
contain 500 mg of 
valproić acid 

(°/o) 

Amount DUsolved, 
Tablets labeled to 

1 contain 2S0 ttig of 
ualproic acid 
(%> 

1 

1 

10-30 

10-30 

2 

4 

25^\5 

28-48 

3 

8 

40-60 

40-65 

4 

24 

NLT 70 

NLT 70 


The percentage of the labeled amount of va]proic actd 
(C s Hi 6 0 2 ) dissolved at the times specified conform to 
Dissolution (711), Acceptanoe Table 2. 

Test 7: If the product compltes with this test, the labeJ- 
ing indicates that it meets USP Dissolution Test 7 
Acid stage medium: 0.1 N hydrochloric acid; 500 mL 
Buffer stage medium: pH 5,5 phosphate buffer with 
75 mM sodium dodecyl suJfate (dissolve 78.0 g of 
monobaslc sodium phosphate dihydrate in 10 L of 
water, adjust with 10 g/L of sodium hydroxide in 
water to a pH of 5.5, and add 216.3 g of sodium 
dodecyl suifate); 900 mL 


Apparatus 2: 1 00 rpm 

Times: 45 min in Add stage medium ; 3, 9, 12, and 24 
h in the Buffer stage medium. The times in the Buffer 
stage medium incfude the time in the Add stage 
medium. 

Procedurę: After 45 min in the Add stage medium and 
the colEection of the Add stage sample solution, discard 
the remainder of the Add stage medium and add the 
Bu ffer stage medium. 

Solution A: Dilute 10 mL of phosphoric acid with 
water to 100 mL. 

Buffer: 3,5 g/L of monobaslc sodium phosphate dihy¬ 
drate in water, adjusted with Solution A to a pH of 3.5, 
and passed through a suitable fi (ter 
Mobile phase: Acetonitrile and Buffer (35:65) 

Standard stock solution: 0.7 mg/ml of USP Valproic 
Add RS prepared as foJlows, Transfer a suitable quan- 
tity of USP Valproic Acid RS to an appropnate votu męt¬ 
ne fiask and dissoive in 10% of the fina! fiask voJume 
of methanoE, Sonication may be used to promote dis¬ 
solution. Dilute with Mobile phase to volume. 

Standard solution: 0.14 mg/mL of USP Vajprolc Acid 
RS from the Standard stock solution in Mobile phase 
passed through a suitable filier of 0,45-jim porę size 
Add stage sample solution: Withdraw a 10.0-mL alL 
quot at the time point, and pass a portion of the solu- 
Uon under test through a suitable filter of 0.45-|um 
porę size. 

Buffer stage sample stock Solutions: Withdraw a 
10,0-mL aliguot at each time point, and pass a portion 
of the solution under test through a suitable filter Re- 
place the 10,0-mL aliguot withdrawn for analysis with 
a 10.0-mL aliquot of Buffer stage medium . 

Buffer stage sample Solutions 
For Tablets labeled to contain 500 mg of valproic 
acid: Dilute 5 mL of Buffer stage sample stock Solu¬ 
tions with Mobile phase to 20 mL and pass through a 
suitable filter of 0.45-jim porę size. 

For Tablets labeled to contain 250 mg of valprok 
acid: Dilute 5 mL of Buffer stage sampie stock Solu¬ 
tions with Mobile phase to 10 mL and pass through a 
suitable filter of 0,45-pm porę size. 

Chromatographic system 
(See Chromatography System Suitability.) 

Modę: LC 

Deteetor: UV 215 nm 

Column: 4.6-mm x 15-cm; 5-um packing L7 
Flow ratę: 2.0 mL/min 
Injection volume: 50 pL 

Run time: NLT 2,5 fimes the retention time of val- 
proic acid 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Taillng faetor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution, Add stage sample solution , 
and Buffer stage sample Solutions 
Calculate the percentage of the labeled amount (CM 
of valproic acid (CbHićOz) dissofved in the Add stage: 

Result - (r u fTi) x Q x V A x (1/L) x 100 

r u = peak response from the Add stage sample 
solution 

r 5 - peak response from the Standard solution 
Q - concentration of USP Valprotc Acid RS in the 
Standard solution (mg/ml) 

Va - volume of the Acid stage medium , 500 mL 
L = label claim (mg/Tablet) 
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Calculate the eoncentration (O) of valproic add 
(CbHióOz) In the sample withdrawn from the vessel a! 
each Buffer stage time point /: 

Resultj s= (n/r s ) x C$x D 

A = peak response from the Buffer stage sample 
soiution 

r 3 - peak response from the Standard solution 

Cs - eoncentration of USP Valproic Add RS in the 
Standard solution (mg/mL) 

D - dilution factor between the Buffer stage sample 
solution and the Buffer stage sample stock 
solution 

Calculate the percentage of the labeled amount of 
valproic add (CsHhńO^ dis 5 olved at each Buffer stage 
time point /: 

Result, = [Ci x V s x (1 /L) x 1 OOj + Q A 


Result* - {[(O x V s ) + (Q x V$] x (1/1) x 1 00} + Qa 


Resultj = ({(O x V 3 ) 4 [{G 4- G) x V s ]} x (l/t) x 1 00) 4 

Qa 


Resuld = ({(G x V B ) 4 [CG 4 C 2 + G) x V,]} x (1 fi) x 
100) + Q a 

Cf ~ eoncentration of valproic acid in the Buffer 
stage sampie soiution withdrawn at time 
point / (mq/mL) 

Vb = volume of tne Buffer stage medium , 900 mL 

L = label claim (mg/Tablet) 

Qa = percentage of Lhe labefed amount of va[proic 
add dissoh/ed 3n the Add stage 

V$ - volume of the Buffer stage sampie solution 

withdrawn at each time point and replaced 
with the Buffer stage medium (ml) 

Tolerances: See Tabie 7. 


Tabie 7 


Time 

Point 

(0 

Time 

(h> 

Amount DissoIved, 
Tabłets labeled to 
contain 500 mg of 
yalproic acid 
t%) 

Amount Dissolyed, 
Tablets labeled to 
contain 250 mg of 
yalproic acid 
(%) 

1 

3 

10-35 

1 8-38 

2 

9 

35-55 

4 7—72 

3 

12 

45-65 

55-90 

4 

24 

NLT BO 

NLT 80 


The percentage of the fabeled amount of vafproic acid 
(GH^Cb) dissofyed at the times speclfied conform to 
Dis solution (711}, Acceptance Tabie 2. 

Test 8: tf the product complies with this test, the tabel- 
ing indicates that it meets USP Dissolutbn Test 8. 
Medium: pH 6,8 phosphate buffer with 2% sod rum 
dodecyl sulfate (20.0 g/L of sodium dodecyl sulfate 
and 6.9 g/L of monobasic sodium phosphate dihydrate 
in water adjusted with 10 g/L of sodium hydroxtde in 
water to a pH of 6.8); 9QQmL 
Apparatus 2: 50 rpm 
Times: 2, 6, 12, and 24 h 

Buffer A: 0.5 g/L of cltrlc acid and 4 g/L of dibasic 
sodium phosphate in water 

Buffer B: 6.8 g/L of monobasic potassium phosphate 
and 1*7 g/L of sodium hydroxśde m water adjusted 
with phosphoric add to a pH of 7.4 
Buffer C: Buffer A and Buffer B (50:50) 

Mobile phase: Acetonitrile and Buffer C (30:70) ad¬ 
justed with phosphoric acid to a pH of 3.0 


Standard solution: (L/900) mg/mL of USP Valproic 
Acid RS prepared as follows. Transfer a suitabie quan- 
tity of USP VaJproic Acid RS to an appropriate volumet- 
ric fiask and dissolve in 50% of the finał volume of 
Medium. Sonieation may be used to promote dissolu- 
tion. Di fu te with Medium to volume. 

Sample Solutions: Pass a portion of the soiution under 
test through a suitabie filter of 0.45 -j.liti porę size. Re¬ 
plice with Lite sarnę vulume of Medium. 
Chromatographrc system 
(See Chromatograpny (621), System Su i ta bili ty.) 

Modę: LC 

Detector: UV 210 nm 

Column: 3.9-mm x 15-cm; 4-fim packing LII 
Column temperaturę: 30° 

Ffow ratę: 1,2 mL/min 
injection volume: 50 llL 

Run time: NLT 1.1 times the retention time of val- 
proic acid 
System suitability 
Sampie; Standard solution 
Suitability regurrements 
Tal ling factor: NMT 2.0 
Relative standard deviation; NMT 2*0% 

Analysis 

Samples: Standard solution and Sample Solutions 
Calculate the eoncentration (Q of vafprolc acid 
(CeHieCb) in the sample withdrawn from the vessel at 
each time point /: 

Resulb = (r/rj) x G 

r t = peak response from the Sampie soiution 

r* = peak response from the Standard solution 

Cs ~ eoncentration of USP Valproic Acid RS in the 
Standard solution (mg/mL) 

Calculate the percentage of tne labeled amount of 
valproic add (CsHi^O^) dissolved at each time point /; 

Resultj - Cj x l^x (1/L) x 100 


Resulb = [(G x V) 4 (G x V 5 )] x (1 /L) x 100 


Resultj = ((G x 10 + KO + G) x V 5 ]} x (1/1) x 100 


Result, - {(G x 10 4 [(G + G+ G) x V s ]} x (1/L) x 
100 

G = eoncentration of valprolc add in the Sample 
solution withdrawn at time point / (mg/mL) 

V = yolume of Medium , 900 ml. 

L - label claim (mg/Tablet) 

V$ = volume of the Sample soiution withdrawn at 
each time point and replaced with Medium 
(mL) 

Tolerances: See Tabie 8 * 


Tabie 8 


Time Point 

U) 

Time 

m 

Amount E>is$olved 

(W 

1 

Z 

10-35 

2 

6 

35-60 

3 

12 

55-90 

4 

24 

NLT 80 


The percentage of the labeled amount of valproic acid 
(CaHifiCb) dissotved af the times spedfted conform to 
Dissolution (711), Acceptance Tabie 1. 

Test 9: If the product complies with this test, the label- 
ing indicates that it meets USP Dissofution Test 9. 
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Medium: pH 6.8 phosphate buffer with 75 mM so- 
dium dodecyl sulrate [130g/L of sodium dodecyl $uh 
fate in water and pH 6,8 buffer (83 g/L of monobasic 
sodium phosphate in water adjusted with 5 N hydro- 
chloric add or 5 N sodium hydroxide to a pH of 6,8 
and then degassed) (17:83)]; 900 mL 
Apparatus 2: 100 rpm, with spiral sinkers 
Times; 2, 8, 12, and 24 h 

Buffer: 6 8 g/L of monobasic potassium phosphate in 
water adjusted with phosphonc acid to a pH of 2,2 
and passed through a suitable fllter 
Mobile phase; Methanol, acetonitrile, and Buffer 
(50:10:40) 

Standard solutiors: (L/900) mg/mL of USP Valproic 
Acid RS prepared as follows, Transfer a suitable quam 
tity of USP Valproic Acid RS to an appropriate volumet 
ric fiask and drssolve rn 1 0% of the finał volume of 
acetonitrile, Di lute with Medium to yolume. 

Sample solution: Pass a portion of the solution under 
test through a suitable fifter. 

Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-rnm x 15-cm; 5-pm packing L7 
FIgw ratę: 1 mL/min 
Injection volume: IOuL 

Run time: NLT 1.1 times the retention time of vaf- 
proic acid 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taillng factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Catculate the concentration (Q of va(proic acid 
(CaHióO^) In the sample withdrawn from the vessel at 
each time point /: 

Result/ = (nfn) x C 5 

n - peak response from the Sampfe solution 

Fs “ peak response from the Standard solution 

Cs - concentration of USP Vatproic Acid RS in the 
Standard solution (mg/mL) 

Calcu late the percentage of the labeied amount of 
valproic acid (CbHhO^ dissolved at each time point /: 

Resultp = O xVx (1/Ł) x 100 


Result - {[G x{V- V s )] + CC, x Vs)} x (1 /i) x 1 00 


Resulb = ({Ci x [V - (2 x V,)]} + [(O + C,) x Vfl) x 
(1/0 x 100 


Result, = ({Cj x[V-Ox i/s)]} + [(Ci + G + G) x V® x 
(1/1) X 100 

C - concentration of valproic acid in the Sample 
solution withdrawn at time point / (mg/mL) 

V = vo!ume of the Medium, 900 mL 
i - label claim (mg/Tablet) 

V$ = volume of the Sample solution withdrawn at 
each time point / (mL) 

To le ran ces: See Table 9. 


labie 9 


Time Point 

f/y 

Time 

(h> 

Amount Dissoired 

i 

2 

15^0 

2 

8 

40-70 

3 

12 

50-85 

4 

24 

NLT 70% 


The percentage of the labeied amount of valproic acid 
(C&HtfiO^) dissofved at the times spedfied conform to 
Dissolution (7 11), Accep tance Table 2, 

Test 10: If the product complies with this test, the la¬ 
bę! ing indicates that it meets USP Dissolution Test 10. 
Acid stage medium: 0.1 N hydrochloric acid, 
degassed; 500 mL 

Buffer stage medium: pH 5.5 phosphate buffer with 
75 mM sodium dodecyl sulfate (21 .6 g/L of sodium 
dodecyl sulfate, 6,9 g/L of monobasic sodium phos¬ 
phate, and 0,1 2 g/L of sodium hydroxide in water ad¬ 
justed with dilute phosphonc acid or dilute sodium hy- 
droxide to a pH of 5.5); 900 mL 
Apparatus 2: 100 rpm 

Times: 45 min in Add stage medium; 3, 9, and 15 h in 
Buffer stage medium. After 45 min in the Add stage 
medium, discard the excess Add stage medium and use 
the same Tablets rn the Buffer stage medium. The time 
in the Buffer stage medium does not include the time 
in the Acid stage medium. 

Buffer A: 0.5 g/L of citrlc add and 0.4 g/L of anhy- 
drous dibasic sodium phosphate in water 
Buffer B: 6.8 g/L of monobasic potassium phosphate 
and 1.7 g/L of sodium hydroxide in water adjusted 
with diluted phosphoric acid to a pH of 7.4 
Mobile phase: Acetonitriie, Buffer A, and Buffer B 
(50:25:25). Adjust with diluted phosphoric acid to pH 
3.0. 

Acid stage standard solution: (L/5000) mg/mL of 
USP Valproic Add RS in Medium where L is the label 
claim ot vaiproic acid En mg/Tablet 
Buffer stage standard solution: (L/900) mg/mL of 
USP N/alproic Acid RS in Medium where i is the label 
claim or valproic acid in mg/Tablet 
Acid stage sample solution: Pass a portion of the so¬ 
lution under test through a suitable filter, discard the 
first 2 mL, and use the filtra te. 

Buffer stage sample solution: Pass a portion of the 
solution under test through a suitable fifter. RepJace 
with the same voEume of Buffer stage medium. 
Chromatographic system 
(See Chromatography (621), System Suitability ■) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1.8 mL/min 

Injectron volume: 50 pL 

Run time: NLT 2 times the retention time of valproic 
acid 

System suitability 

Samples: Acid stage standard solution and Buffer stage 
standard solution 

Suitability requirements 

Tailing factor: NMT 2.0, Acid stage standard solution 
and Buffer stage standard solution 
Relatiye standard deviation: NMT 2.0%, Add stage 
standard solution and Buffer stage standard solution 

Analysis 

Samples: Add stage standard solution , Buffer stage 
standard solution, Add stage sample solution , and 
Buffer stage sampfe solution 
Calculate the percentage ( Qa ) of the labeied amount 
of yalproic acid (CuN^Ch) dissolved in the Add stage: 

Result = (nVr 5 ) x G x V x (1 fL) x 100 
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r u - pealc response from the Acid stage sample 
solution 

r 5 - peak response from the Acid stage standard 
solution 

C s = concentration of USP Valprotc Add RS in the 
Acid stage standard solution (mg/mL) 

V = volume of Medium, 500 mL 
L = labę! claim (mg/Tabiet) 

Calculate the concentration (O) of valproic add 
(CgHieO?) in the sample withdrawn from the vesse! at 
each time point /: 


Resultf = (n/rs) x Cj 


© USP Reference Standards (11) 

USP Valproic Add RS 


Dobutamine HydrochBoride 



n - peak response from the Buffer stage sample 
solution 

rs - peak response from the Buffer stage standard 
solution 

Cs = concentration of USP Valproic Acid RS in the 
Buffer stage standard solution (mg/mL) 
Calculate the percentage of the labded amount of 
valproic acid (CsHisOz) drssolved at each time point /: 

Resultj » [Ci x l/x (1/L) x 100] + Q A 


Resultj = {[CC? x V) + (O x V$ x (1/L) x 100] + Q A 


Resultj = (((O x V) + KO + Ci) x V s ]) X (1/L) x 100) 4 
Qa 


0 - concentration of valprorc add in the Buffer 

stage sample sofution withdrawn at time 
point / (mg/mL) 

V — volume of Medium, 900 mL 
L = label claim (mg/Tabiet) 

Q* = percentage of the labeled amount of valproic 
acid dissolved in the Acid stage 
Vs = volume of the Buffer stage sample solution 

withdrawn at each time point and replaced 
with the Buffer stage Medium (mL) 
Toferances 

Acid stage: NMT 10% 

Buffer stage: See Tobie 10. 


Table 10 


Time Point 

Time 

Amount Dissolved 

m 

m 

(%) 

i 

3 

15-40 

2 

9 

40-70 

3 

15 

NLT 85 


CiaH 2a N0 3 ■ HCI 337.84 
1,2-Benzenediol, 4-[2-[[3-(4-hydroxyphenyl)-- 
1-methyJpropyl]amfno]ethyl]^ hydrochloride, (±)-. 
(±)-4-[2-[[ 3-(p- Hy droxy pheny l)-1 -methyi propyl] ami nojethy !]- 
pyrocatechol hydrochloride [49745-95-1]. 

» Dobutamine Hydrochloride eon tai ns not less 
than 98.0 percent and not morę than 102.0 per- 
cent of C 18 H 23 NO 3 ■ HCI, calculated on the anhy- 
drous basis. 

Caution—Creat care shoutd be taken to prevent 
inhaling partides of Dobutamine Hydrochloride and 
exposing the skin to it Protect the eyes, 

Packaging and storage— Presen/e in tight containers, and 
storę at controlled room temperaturę, 

USP Reference standards (11)— 

USP Dobutamine Hydrochloride RS 
Coflor of solution —Transfer 500 mg of Dobutamine Hy¬ 
drochloride to a 25-mL volumetric fiask, dilute with a mix- 
ture of methanol and water (1:1) to voJume, heating at 30° 
to 35° to dissolve the sample, If necessary. Immediately cool 
the solution to room temperaturo and read the absorbance: 
the absorbance, determined in a 1-crn celi at 480 nm in a 
suitable spectrophotometer, water being used as the blank, 

Is not greater than 0,04, 

Identification— 

A: infrared Absorption (197K), 

B: It responds to the test for dry chlorides in Chloride 
(191). 

Water Deteiminatóon, Method i (921): not morę than 

1.0%. 

Residue on ignifion (281): not morę than 0.2%. 


Dełete the foltowing: 


The percentage of the labeled amount of valproic acid 
(QHi & 02 ) dissojved at the times specified conform to 
Dissolution {7 11), Acceptonce Tobie 2 * 

o Uneformitv of Dosage Units (905): Meet the 
reguirements 

AOD1TIDNAL REQUIREMENTS 

© Packaging amd Storage: Preserve in well-closed contain- 
ers, and storę at controlled room temperaturę. 

• Labeli NG: When morę than one Dissolution test is given, 
the Jabeling States the Dissolution test used only if Test 1 
is not useef. 


®Heavy Metals, Method I! {2 31): 0.003%.o (omc,»i i-| 0n -2óiy 

diromatographk purity— 

Solution A —Disso]ve 2.60 g of sodium 1-octanesulfonate 
in 1000 mL of water, pipet 3 mL of triethyJamine into the 
solution, and mix. Adjust the solution with phosphoric acid 
to a pH of 2.5- Filter and degas before use. 

Solution B —Prepare a filtered and degassed mixture of 
methanol and aceton itrile (82:18). Make adjustments if nec- 
essary (see System Suitabifity under Chroma tog raphy (621)). 

Diiuting solution —Prepare a mixture of Solution A and 5o- 
lution B ( 1:1). 

Mobile phase^Use varlable mixtures of Solution A and So¬ 
lution B as directed for Chromatographic system. Make ad~ 
justments to either Solution if necessary (see System Suitabil- 
ify under Chromatography (621)). 

Standard solution —Dissolve an accurately weighed quan- 
tity of USP Dobutamine Hydrochloride RS in Diiuting solution 
and dilute quanfitatrvely, and stepwlse if necessary, with Di¬ 
iuting solution to obtain a solution having a known concen¬ 
tration of about 0.05 mg per mL, 
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Test soiution —Transfer about 50.0 mg of Dobutamine Hy¬ 
drochloride, aceurately weighed, to a 10-mL volumetric 
fiask, dissoive in and ailute with Diluting soiution to volume, 
and mix. 

Chromatographic system (see Chromatography {621 ))—The 
liquid chromatograph is eouipped with a 280-nm detector 
and a 4,6-mm x 15-cm column that contains packing LI* * 
The flow ratę is about 1 mL per minutę, The chromatograph 
is programmed as follows. 


Tltne 

(minutes'! 

Soiution A 

f%) 

Soiution B 

(%> 

Elution 

0 

65 

35 

equilibration 

0-5 

65 

35 

isocratic 

5-20 

65->20 

35-+80 

finear gradient 

20-25 

20 

80 

isocratic 

25-26 

20^65 

80-*35 

linear gradient 

26-30 

65 

35 

re-enujlibration 


Chromatograph the Standard soiution, and record the peak 
responses as directed for Procedurę: the tailing factor is not 
morę than 2.0; and the relative standard deviation for repli- 
cate injections is not morę than 2,0%, 

Procedurę —Separately inject epiial volumes (about 20 jiL) 
of the Standard soiution and the fesf soiution into the chro- 
matograph, record the cbromatograms, and measure all of 
the peak responses. Calcu late the percentage of each impu- 
rity in the portion of Dobu tarninę Hydrochloride taken by 
the formula: 

100(C/D)(*/r s ) 

in which C is the concentration, in mg per mL, of USP 
Dobu ta minę Hydrochloride RS in the Standard soiution ; D is 
the concentration, in mg per mL, ot Dobutamine Hydro- 
chloride in the Test soiution; n is the peak response for each 
impurity found in the Test soiution; and r% is the dobutamine 
response obtamed from the Standard soiution: not morę 
than 0.5% of any mdividuai impurity is found, and not 
morę than 1,0% of total impunties is found. 

Assay— 

Phosphate huffer —Transfer about 23 g of monobasic am- 
monium phosphate to a 2-liter volumetric fiask, add 
1900 mL of water, and mix. Adjust with phosphoric add to 
a pH of 2.2, di lute with water to volume, a na mix. 

Mohife phase —Prepare a filtered and degassed mixture of 
Phosphate buffer a nd acetonitrile (4:1}, Make adjustments if 
necessary (see System Suitability under Chromatography 
<621». 

Stondard preparation—DlssoWe an aceurately weighed 
guantlty of USP Dobutamine Hydrochloride RS in water, and 
oifute quantitatively, and stepwise if necessary, with water 
to obtain a soiution having a known concentration of about 
0.5 mq oer mL. [notę —Prepare fresh daify, and refrigerate 
until injected,] 

System suitability soiution —Dissolve suitable guantities of 
5-(hydroxymethyl)furfural and USP Dobutamine Hydrochlo- 
ride RS in water to obtain a soiution conlaining about 0.01 
and 0.5 mg per mL, respectively. 

4ssoy preparat ton —Transfer about 50 mg of Dobutamine 
Hydrocnloride, aceurately weighed, to a 100-mL volumetric 
fiask, dissolve in and drlute with water to volume, and mix. 
[notę —Refrigerate until injected, and use within 8 hours.] 

Chromatographic system (see Chromatography (621»—The 
tiquid chromatograph is eguipped with a 280-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the System suitability soiution , and record the peak responses 
as directed under Procedurę: the relative retention times are 
1.0 for dobutamine and not morę than 0,62 for 5-(hydFoxy- 
methy!)furfural, and the retention time of dobutamine is not 
morę than 5.3 minutes. Chromatograph the Standard prepa- 


ration , and record the peak responses as directed under Pro¬ 
cedurę: the tailing factor is not morę than 2.0, and the rela- 
ttve standard deviation for replieate injections is not morę 
than 2.0%. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of CiaH^NOi ■ HCI in the portion of 
Dobutamine Hydrochloride taken by tne formula: 

mC(ru/fs) 

in which C is the concentration, in mg per mL, of USP 
Dobutamine Hydrochloride RS in the Standard preparation; 
and r u and r* are the peak responses obtained from the 
Assay preparation and the Standard preparation , respectively. 


Dobutamine Injection 

DEFINITION 

Dobutamine Injection is a stenie soiution of Dobutamine Hy¬ 
drochloride in Water for Injection. I! contains an amount 
of Dobutamine Hydrochloride equivafent to NLT 90.0% 
and NMT 110.0% of the labeied amount of dobutamine 
(CiaH^NOa). it may contain one or morę suitable antioxi- 
dants, chelatmg agents, or preservatives, 

IDENTIFICATION 

* A, 

Standard soiution: 10 mg/mL of USP Dobutamine Hy¬ 
drochloride RS in methano! (freshly prepared) 

Sample soiution: 10 mg/mL of dobutamine hydrochlo¬ 
ride in methanoi, clarified by centrifugation 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic stlica 
ge! 

Application voIume: 1G llL 

Developing sofyent system: Ethyl acetate, n-propyl al- 
cohoi, glacial acetic acid, and water (100:40:5:15) 
Analysis 

Sam pies: Standard soiution and Sample sofutbn 
Allow the spots to dry, and develop the chroma to- 
gram in the Developing solvent system , until the sol- 
vent front has moved about three-fourths of the 
length of the piąte, Mark the solvent front, and allow 
it to evaporate at room temperaturę. Gbserve the 
piąte under short-wavelength UV light. 

Acceptance criteria: The value of the principal spot 
of tne Sampie soiution corresponds to that of tne Stan¬ 
dard soiution . 

ASSAY 

* Procedurę 

lon-pair soiution: Dissolve 3.38 g of sodium 1-octane- 
sulfonate in 1 L of water, and pipet 3 mL of triethyl- 
amine into the soiution. Adjust the soiution with phos¬ 
phoric add to a pH of 2.5. 

Mobile phase: Acetonitrile, methanoi, and lon-pair solu- 
thn (28:14:58) 

[NOTE—The ratio of acetonitrile to methanoi is critical to 
the elution order of the System suitability soiution 
components.] 

System suitability soiution: 0.3 mg/mL of 4-(4-hydrox- 
yphenyl)-2-butanone and 0.56 mg/mL of USP 
Dobutamine Hydrochloride RS in Mobile phase 
Standard soiution: 0.56 mg/mL (equivafent to 0.5 mg/ 
mL of dobutamine) of USP Dobutamine Hydrochloride 
RS in Mobile phase 
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Sample solutfon: Equivalent to a suitable volume of 
0,5 mg/ml of dobutamine in Mobile phase , from 
Injection 

Chromatographic system 
(See Chromatograpny (621), System Suita biiity.) 

Modę: LC 

Detector: UV 280 nm 

Ooiumn: 4.6‘mm x 25~cm; 5-p m, base-deactivated 
packlng LI 

Flow ratę: 1 mL/rnin 
Injection volume: 20 JU.L 
System suitability 
Sample: System suita bili ty solution 
[Notę—T he rdatlve retention tfmes for 4-(4-hydrox~ 
yphenyl)-2-butanone and dobutamine are about 0,9 
and 1.0, respective!y,] 

Suitability requirements 

Resolution: NLT 1.5 between 4-(4-hydroxyphenyl}- 
2-butanone and dobutamine 
Tailing factor: NMT 1.5 for dobutamine 
Reiatrve standard deviation: NMT 2,0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
dobutamine (CiaHaNOa) In the portion of Injection 
taken: 

ftesuit - (rjr s ) x (Cs/ Cu) x (M r i/M t2 ) x 100 

ru - peak response from the Sample solution 
peak response from the Standard solution 
Cs - concentration of USP Dobutamine 

Hydrochioride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of dobutamine in the 
Sample solution (mg/ml) 

Mri - molecular weight of dobutamine, 301.39 
M r2 = molecular weight of dobutamine 
hydrochioride, 337.84 
Acceptance criteria: 90.0%-110,0% 

SPEOFIC TEST5 

* pH (791): 2,5-5.5 

* Dnoectjons and Impłanted Druc Prdducts (1): Meets the 
reguirements 

e PARTiCULATE Matter in fNjECTiONS (788): Meets the re- 
qulrement$ for smafbvo!ume injections 
o Bacterial Endotoxins Test (85): Jt contains NMT 2.08 
USP Endotoxin Units/mg of dobutamine. 

ADDITIONAL REQUflREMENT5 

® Packacing and Storage: Preserve in single-dose or mul- 
tiple-dose containers, preferabJy of Type 3 gJass. 

* Labeung: Label it to indicate that it is to be dlluted with 
a suitable parenteral vehicle to appropriate strength 
before administration. 

o USP Reference Standards (11) 

USP Dobutamine Hydrochioride RS 
USP Endotoxin RS 


Dobutamine for Bngection 

DEFINITION 

Dobutamine for Injection is a sterlle mixture of Dobutamine 
Hydrochioride with suitable diluents. it contains an 
amount of dobutamine hydrochioride equivalent to NLT 
90.0% and NMT 110.0% of the labeled amount of 
dobutamine (CibH^NOs). 

[Caution —Great care should be taken to prevent in hal Ing 
particies of Dobutamine for Injection and exposlng the 
skin to it. Protect the eyes.] 


IDENTIFICATION 
* A. 

Standard solution: Freshly prepare 10 mg/ml of USP 
Dobutamine Hydrochioride RS in methanok 
Sample solutfon: 10 mg/ml of dobutamine hydrochlo- 
rlde in methanol, darlfled by centrifugation 
Chromatographic system 

(See Chromatograpny (621), Thin-tayer Chromało - 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application voiume: 10 pL 

Developing solvent system: Ethyl acetate, n-propyl al- 
cohol, gJacial acetic acid, and water (100:40:5:15) 
Analysis 

Samples: Standard solution and Sample solution 
Aflow the spots to dry, and develop the chromato- 
gram in the Developing soivent system , until the sol 
vent front has moved about three-fourths of the 
length of the piąte. Remove the piąte from the devel- 
oping chamber, mark the solvent front, and allow the 
solvent to evaporate at room temperaturę. Observe 
the piąte under short-wavelength UV light. 
Acceptance criteria: The Rf value of the principal spot 
of tne Sample solution corresponds to that of the Stan¬ 
dard solution. 

ASSAY 
■ Procedurę 

lon-pair solution: Dlssolve 3.38 g of sodium 1-octane- 
sulfonate in 1000 ml of water, and pipet 3 ml of trieth- 
ylamine into the solution. Adjust the solution with 
phosphoric add to a pH of 2.5, 

Mobile phase: Acetonitrile, methanol, and lon-pair solu¬ 
tion (28:14:58) 

[Notę—T he ratio of aceton itrile to methanol is critical to 
the elution order of the System suitability solution 
components,] 

System suitability solution: 0,3 mg/mL of 4-(4-hydrox- 
yphenyl)-2-butanone and 0.56 mg/ml of USP 
Dobutamine Hydrochioride RS In Mobile phase 
Standard solution: 0,56 mg/ml (equivalent to 0.5 mg/ 
ml of dobutamine) of USP Dobutamine Hydrochioride 
RS in Mobile phase 

Sample solution: 0.5 mg/mL of dobutamine in Mobile 
phase preparecl as foliows. Inject 10 mL of Mobile phase 
into 1 vial of Dobutamine for Injection, taking care not 
to let pressure build up In the vial. Shake to aissoNe the 
sample completely. Transfer the solution to a suitable 
volumetric fiask, and drlute with Mobile phase , 
Chromatographic system 
(See Chromatograpny (621), System Suitability ,) 

Modę: LC 

Detector: UV 2S0 nm 

Column: 4.6-mm x 25-cm; 5-pm, base-deactivated 
packing LI 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: System suitability solution 
[NOTĘ—The relative retention times for 4-(4~hydrox- 
yphenyl) 2-butanone and dobutamine are about 0.9 
and 1.0, respectivefy.] 

Suitability requirements 

Resolution: NIT 1.5 between 4-(4-hydroxyphenyl> 
2-butanone and dobutamine 
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Tailiog factor: NMT 1.5 for dobutamine 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
dobu tam i ne (OaH^NGj) in each Container of 
Dobutamine for Injection taken: 

Result = (fu/rs) x (Cj/Co) x (Mri/Ma) x 100 

r u - peak response from the Sample solution 

fi = peak response from the Standard solution 

Cs = concentration of USP Dobutamine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of dobutamine in the 
Sample solution (mg/mL) 

M n = molecular weight of dobutamine, 30138 
Mri ~ molecular weight of dobutamine 
hydrochloride, 337.84 
Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* UNIFORMITY OF DOSACE UNITS <905): Meets the 

requirements 

SPECIFIC TESTS 

* pH (791) 

Sample solution: Dissolve contents of 1 vial in 10 mL 
of water. 

Acceptance criteria: 2.5-5,5 

9 INJECTIONS AND IMPLANTED DRUG PRODUCTS (1): MeetS the 
requirements 

* Particulate Matter in Injections (788): Meets the re- 

qutrements for small-vofume injections 

* Bacterial Endotoxins Test <SS>: NMT 5.56 USP Endo- 

toxin Units/mg of dobutamine 

* Constituted SoLuiroN: At the time of use, it meets the 

requirements in Injections and Implanted Drug Products 
(1), Speciftc Tests, C ompleteness and darlty of Solutions . Do 
not use the constituted solution if te is brown or contains 
a precipitate. 

ADDfTIONAL REQUIREMENTS 


Change to read; 

* PACKAGING AND Storage: Preservę as described in *Pack- 

aging and Storage Reguirements (659), Injection Packaging , 
Packaging for constitutionm <cn at eon troi fed room 

temperaturę. 

• USP Reference Standards (11) 

USP Dobutamine Hydrochloride RS 
USP Endotoxin RS 


Dobutamine in Dextrose Injection 

» Dobutamine in Dextrose Injection is a stenie 
solution of Dobutamine Hydrochloride and Dex- 
trose in Water for Injection. It contains an 
amount of Dobutamine Hydrochloride equivalent 
to not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
dobutamine (Cis^bNOb) and not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of dextrose (CeHnOe • H 2 0). 

It may contain one or morę suitabfe antioxidants 
or chelating agents. 


Packaging and storage—Preserye in slngle-dose contain- 
ers, preferably of Type II glass, or of a suitable plastte mate¬ 
riał, and storę at room temperaturę, avoid excessive heat, 
and protectfrom freezing, 

Labeling—The label States the to ta I osmolar concentration 
in mOsmoi per L. 

USP Reference standards (11)— 

USP Dobutamine Hydrochloride RS 
USP Endotoxin RS 

Identification— 

A: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds Eo that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay. 

B: It meets the reguirements for the Identification test 
under Dextrose. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 5.56 USP Endotoxin Units per mg of dobutamine. 
pH (791): between 2.5 and 5.5. 

Particulate Matter in injections (788)—It meets the re- 
quirements for large-volume injections. 

Chromatographic purity— 

Phosphate buffer, Mobile phase , Standard preparation. Sys¬ 
tem suitabifity solution, and Chromatographic system —Pro- 
ceed as directed in the 4ssoy under Dobutamine Hydrochlo- 
ride . 

Test solution-^ Transfer an accurately measured portion of 
Dobutamine in Dextrose Injection, equivalent Eo about 
44.6 mg of dobutamine to a lGO-mL volumetric fiask, dllute 
with water to volume, and mix. 

Procedurę^ Inject a voJume (about 20 pL) of the Test solu¬ 
tion into the chromatograph, record the chroma tograms, 
and measure the peak response*. Calculate the percentage 
of each im purity, excluding 5-hydroxymethylfurfural from all 
calculations, in the portion of Dobutamine in Dextrose Injec- 
tion taken by the formula: 

100(n/r s ) 

in which n is the peak response for each impurity; and h is 
the sum of the responses of all of the peaks: not morę than 
1.0% of any fndividual impurity is found, and not morę 
than 2.0% of the total jmpurities is found. 

LEtnEt of 5-hydroxymetliylfurfural— 

lon-exchange column —Fili an 8-mm chromatographic 
tubę to a height of about 40 mm with a 100- to 200-mesh, 
strongly acidic, styrene-divinylbenzene cation-exchange 
resin. Wash the column with about 30 mL of water, discard- 
tng the eluate. [notę —Prepare a new column for each Test 
solution and Bfank solution , and use each column only once.] 
Test solution —TransFer 2 mL of Injection to the ion-ex- 
change column, and collect the eluate in a 50-mL voiumet- 
ric fiask. Pass 25 mL of water through the column, and tol- 
leci the eluate in the same volumetrie fiask. Dilute the 
eluate with water to volume, and mix. Remove the stopper 
from the fiask, and aliow the solution to stand for about 
30 minutes in order to oxidize any bisulfite ions present. The 
solution so obtained is the Test solution . 

Blank so/ut/on—Prepare a Blank solution in a similar man- 
ner to the Test solution by passing 27 mL of water through 
an ion-exchange column, and eollecting the eluate in a 
50-mL volumetric fiask, Dilute with water to volume, and 
mix. 

Procedurę —Determine the absorbance of the Test solut fon 
in a 1-cm celi at 284 nm, with a suitable spectrophotome- 
ter, after correcting for the Blank solution: the absorbance is 
not morę than 0.25. 

Other reguirements—It meets the requirements under in¬ 
jections and Implanted Drug Products (1). 
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Assay for dexfmse —Determine the angular rotation of In- 
jection (see Optical Rotation (781)). CalcuTate the percentage 
(g per 1 00 ml) of dextrose (OHuGa ■ H 2 0) in the portion of 
!njection taken by the formula: 

(100/52.9)0 984 7/180.16)4/? 

in which 100 h the percentage; 52.9 is the midpoint of the 
specifk rotation rangę for anhydrous dextrose, in degrees; 
198.17 and 1804 6 are the molecular weights tor dextrose 
monohydrate and anhydrous dextrose, respectiyely; A is 
100 mm divided by the length of the potarimeter tubę, in 
mm; and R is the observed rotation, in degrees. 

Assay for dobutamine— 

Phosphate buffer, Mobile phase, Standard preparation, Sys¬ 
tem suitability soiution, and Chromatographic system —Pro- 
ceed as directed in the Assay under Dobutamine Hydrochlo¬ 
ride. 

Assay p rep ara tion —Transfer an amount of Dobutamine in 
Dextrose Injection, equivalent to about 44.6 mg of dobu¬ 
tamine, accurately weigbed, to a 1 00 -mL volumetric fiask, 
dilute with water to yblume, and mix. [NOTE—Refrigerate 
until injected, and use within 8 hours,] 

Procedurę —Separatefy inject equa! volumes (about 20 jdL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CalcuJafe the quan- 
tity, in mg, of dobutamine (CiaH^NCh) in the portion of 
Dobutamine in Dextrose Injection taken by the formula: 

(301.39/337.84)1 0QC(ru / ts) 

in which 301.39 and 337.84 are the molecular weights of 
dobutamine and dobutamine hydrochloride, respectiyely; C 
is the concentratlon, in mg per mL, of USP Dobutamine 
Hydrochloride RS in the Standard preparation; and r u and r$ 
are the peak responses obtained from the Assay preparation 
and the Standard preparation , respectiyely. 


DocetaxeE 



C«HhNOh-3HjO 861.93 

Anhydrous 807.88 

Renzenepropanoic acid, /J-[[( 1,1 -dimethylethoxy) 
ca rbony []am ino]-cx-hydrQxy-, 12 b-(acety loxy)- 
12-(benzoyioxy)-2a,3,4,4a,5,6,9,10,11,12,12a,1 2b- 
dodecahydro-4,6,114rihydroxy-4a,8,l 3,13-tetramethyl- 
5-oxo-7,1l-methano-1 ff-cyclodeca[3,4]benz[l,2-b]oxet- 
9-yl ester, [2a/?-[2ao:,4^,4cij3,6j8,9a(a./?*,j05*), 11 a, 12a, 12aoc, 
12 ba.]]-; 

(2R,35)-/V-Carboxy-3-phenylisGserine, W-tert-butyJ ester, 

1 3-ester with 5/J,20-epoxy4,2ct,4,7/?,1 0/3,13a-hex- 
ahydroxytax- 1 1-en-9-one 4-acetate 2 -benzoate 

Trihydrate: [148408-66-6]. 

Anhydrous: [114977-28-5]. 


DEFINSTION 

Docetaxel contains NU 97.5% and NMT 102,0% of 
docetaxet (C 13 H 53 NO 14 }, calcu la ted on the anhydrous and 
soivent-free basis, [CAUTiON™Docetaxei is cytotoxic. Great 
care should be taken to prevent inhaling partides of 
Docetaxel and exposing the skin to it] 

IDENTIFICATION 
a A. INFRARED ABśORPTION (197) 

[Nu 11 —Methods described in infrared Absorption (197K), 
(197M), or (1975) may be used. Use a soiution contain- 
ino 60 mq/mL of Docetaxe! in methylene chloride for 
(1975).] 

o B. The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution, as 
obtained in the Assay, 

ASSAY 
« Procedurę 

Soiution A: Water 
Soiution B: Acetonttrile 
Mobile phase: See Tobie 1. 


Table 1 


Time 

(mini 

Soiution A 

(%) 

Soiution B 
(°/o) 

0 

72 

28 

9.0 

72 

28 

39.0 

28 

72 

39,1 

72 

28 

50 

72 

28 


Diluent: Acetonitrile, water, and acetic add 
(100: 100:04) 

System suitability soiution: 1 mg/mL of USP Docetaxei 
Identification RS In Diluent. [Notę—USP Docetaxel Iden¬ 
tification RS contains docetaxel and smali amounts of 
2 -debenzoxy! 2 -pentenoyl docetaxel, 6 -oxodocetaxel, 
4-epidocetaxel, and 4-epi-ó-oxodocetaxel. See Table Z] 
Standard soiution: 1.0 mg/mL madę by transferring a 
guantity of USP DocetaxeJ R5 to a suitaole yolumetric 
fiask, dissolying in alcohol, equivalent to about 5 % of 
the finał volume, and diluting with Dituent to volume 
Sample soiution: 1.0 mg/mL madę by transferring a 
quantity of Docelaxel to a suitable volumetric fiask, dis¬ 
solying in alcohol, equivalent to about 5% of the finał 
vo!ume, and diluting with Diluent to vo!ume 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detecton UV 232 nm 

Column: 4.6-mm x 15-cm; 3.5-pm packtng LI 
Temperatures 

Refrigerated autosampler: 10° 

Column: 45° 

Flow ratę: 1.2 mL/mrn 
Injection voiume: lOpL 
System suitability 

Sampies: System suitability soiution and Standard 
soiution 

Suitability reguirements 

Resolution: NLT 4 between 2-debenzoxyl 2-pente- 
noyl docetaxel and docetaxel, System suitability 
soiution 

Relative standard deviation: NMT 1.0%, Standard 
soiution 
Analysis 

Sampies: Standard soiution and Sample soiution 
Calculate the percentage of docetaxel (GjHsjNOm) in 
the portion of Docetaxel taken: 

Result - (ruiA) x (Cs/Cu) x 100 

ru = peak response from the Sample soiution 
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r* - peak response from the Standard solution 

Q = concentration of docetaxel in the Standard 

solution (mg/mL) 

Cu = concentration of Do czeta xel in the Sample 
solution (mg/mL) 

Aceeptance criteria: 97.5%-102,0% on the anhydrous 
and solvent-free basis 

fMPURITIES 

• RESIDUE on ICNITION (281); NMT 0.1% 

De/e te the folio wing: 

*• heavy Metals 

Lead nitrate stock solution: Prepare as directed in 
Heavy Metals (231), Special Reagents . 
pH 3.5 acetate buffer: Prepare as directed in Hemy 
Metals (231), Method L 

Diluent: Dimethylformamide and water (17:3) 

Standard lead solution: 1 pg/mL of lead in Diluent 
from the lead nitrate stock solution, prepared on the 
day of use 

Test stock preparation: Dissolve 1 g of Docetaxel in 
20 mL of uiluent. 

Test preparation: Place 12 mL of the Test stock prepara¬ 
tion in a tolor-companson tubę, add 2 mL of pn 15 
acetate buffer and 1,2 mL of thioacetamide^glycenn 
base T5, and mix. 

Monitor preparation: Place 1 0 ml of the Standard lead 
solution in a eoloncomparison tubą add 2 mL of the 
Test stock preparation, and mix. Add 2 mL of pH 3.5 
acetate buffer and 1.2 ml of thioacetamide-glycenn 
base TS, and mix. 

Blank preparation: Place 10 mL of Diluent in a colon 
comparison tubę, add 2 mL of the Test stock prepara¬ 
tion, and mix. Add 2 mL of pH 3,5 acetate buffer and 
1.2 mL of thioacetamide-glycenn base TS, and mix. 
Analysis: Al Iow the Test preparation , Monitor prepara¬ 
tion, and Blank preparation to stand for 2 min, and view 
downward over a white surface. 

Aceeptance criteria: Compared to the Blank prepara¬ 
tion, the Monitor preparation shows a slight brown 
co lor, Any brown co lor in the Tesf preparation is not 
morę intense than in the Mon/for preparation (NMT 
20 ppm).* {omi-u,i Man-201 0J 
« ORGANIC IMPURITIES, PROCEDURĘ 1 

[Notę—O n the basis of the synthetic route, perform ei- 
ther Procedurę 1 or Procedurę 2, Procedurę 1 is retom - 
mended if 10-deacetyl baccatin and 2-debenzoxyl 
2-pentenoyl docetaxe1 are specified impurities. Proce¬ 
durę 2 is recom mended rf O-BOC N-pyruvyl docetaxel is 
a specified impurity.] 

System suitabrlity solution. Standard solution, Sarnple 
solution, and Cnromatographic system: Proceed as 
directed in the Assoy. 

Sensitivity solution: 0.5 pg/mL of USP Docetaxel RS in 
Diluent from the Standard solution 

System suitability 

Samptes: System suitability solution and Sensitmty 
solution 

Suitability reąuirements 

Resolution: NLT A between 2~debenzoxyl 2-pente- 
noyl docetaxel and docetaxeJ, System suitability 
solution 

Signal-to-noise ratio: NLT 10 for the docetaxef peak, 
SensitMty solution 
Analysis 

Sample; Somple solution 

Calculate the percentage of each impurity in the por- 
tion of Docetaxei taken: 

Resuit = ( rjrr ) x (1 /F) x 100 


r u - peak response of each individual impurity 
from tne Sample solution 

rr = sum of the responses of alt peaks from the 
Sample solution 

F = re!ative response factor for each indtvidual 
impurity (see Tobie 2) 

Aceeptance criteria: See Tobie Z 
Disregard any impurity peaks less than 0.05%. 


Table 2 


Nzime 

Relatlve 

Retention 

Time 

Relatfve 

Response 

Factor 

Aceeptance 

Criteria, 

nmt 

TO-Deacetyl bac* 
catin Of oresefUl* 

0.25 

1.5 

0.15 

2-Debenzoxyl 2- 
pentenoyl 
docetaxel b 

0.97 

0.63 

0.5 

Docetaxel 

1.00 

_ 


6-OxodoceUxeJ c 

1.08 

1.0 

0,3 

4-Epidocet3xeP 

1.13 

1.0 

0.3 

4-Epi-ć-ox- 

odocetaxel f 

1J8 

1.0 

0.2 

Any unspecified 
impurity 

— 

1.0 

0.10 

Total impurities 

— 

— 

1.0 


(2ai? # 4S,4ai,6ff ( 9J,n5,12S H 12a/?,12bJ)-1,2a,3 J 4 J 4a J1 6,9 J 10 J ,1 1,12, 
]2n,}2b-Doćęci\hyĆTO-4 t 6 r %^d2 f Ub-hex^yĆTony -4a,8 f 1 3 P 1 3-le- 
Cramethyl-7,11-methano-SH-cydodeca[3,4Jbenz[1 p 2-b]oxet-5-orte 12b*aee- 
Ute, 12-benzoate. 

b (2dR f 4 J,4aJ,d«,95,l 15.125,T2aflJ 2bS)-l f 2a,3,4 p 4a,ó,9,l 0,11,12, 

12a,l 2b-Dodecahydro-4,ć,9 p 11,1 2, 12b-h<?x<ihydroxy-4a r 8,l 3 P 13-te- 
tramethy 1-7,11 -methano-5H-cydodeca[3,4]benz{1,2-b]oxet-5-one 12b-ace- 
tatą 12-[{£)-2-methylbut-2-erToate] t 9-cster with {ZR^SyN-iert- 
butoxy ca r bonyt- 3 -pneny li sosen n e . 

c (2afl r 45 r 4a5,9Ś, 115.125,12afl,l 2b5)-l ,2a,3 ( 4 p 4a,ć,9,10,11,12 r l 2a p 12b- 
Dodecahydro-4, 9 P 11,12,12b-pentahydroxy-4a p 8 p l 3 P 1 3-teE:ramethyl-? p l 1 - 
methanO'5H-cydodeco[3 P 4]benz[l p 2-61oxet-5,6'dione 12b-aceUle, 1 2- 
benzoate. 9-es ter wlth C2fi,35)4V-rert-butoxycarbonyl-3-pbenyfisoserine. 
d (2aff,4fi,4a5 p 6Ś,95 p 115,125„ 12aff,l 2b5)-1,2a,3,4,4a,6,9 P 10,11 P 12, 

12a,T2b-DDdecahydro-4,6,9 p 1 T,12,12b-hexahydroxy-4a p 8,l 3 P 13-tS' 
tram ethy 1-7,11 -met h ano- 5 H- cy clod eca [ 3,4 j ben*[ 1,2-b]oxet-S-one 12b-ace- 
tate, 12-benzoate, 9-estef vvitn (2fl',35)-N-fe/f-butoxycafbonyl-3' 
phenyliioserine. 

^2aff p 4fl J 4a5,9S,11S J 125,12afl,72bS)-l,2a,3 J 4,4a p 6,9,10,1U2,12a,l2b^ 
Dnd ecahy dro -4, 9,11,12 P 1 2 b-pen t a by droxy-4 a, S p 13 p 1 3 -tetra me t hy I - 7 P 11 - 
methano-SH-cydodeca[3 p 4jber[41,2-bJoxeL-S,6-dione } 2b-acetaie, 12- 
benzoatą 9-ester with (2fl,3S)-N-Ud-butoxycarbonyJ-3 ph^nylisosedno. 

a Orcanic Impurities, Procedurę z 
Solution A: Water 
Solution B: Aeetonitrile 
Mobile phase: See Tobie 3. 


Table 3 


Time 

(min) 

Solution A 
( Q /o) 

Solution B 

(%) 

0 

65 

35 

25 

45 

55 

35 

20 

80 

45 

20 

80 

45.1 

65 

35 

53 

65 

35 


Standard solution: 5.0 ^ig/mL of USP Docetaxel RS in 
aeetonitrile 

System suitability solution: 1 mg/mL of USP Docetaxel 
System Suitability Mixture RS in aeetonitrile. [Notę— 
USP Docetaxel System Suitability Mixture RS contains 
docetaxei and a smali amount of 6-oxodocetaxel, O- 
BOC N -pyruvyl docetaxel, 4-epidocetaxel, and 4-epi- 
6’Oxodocetaxel. See Table 4.] 

Sample solution: 1.0 mg/mL of Docetaxd in 
aeetonitrile 
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Chromatographrc system 

(See Chromotograpny {621), System Suitahility.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 15-cm; 3.5-jnm packing LI 
Temperatures 
Colutnn; 40° 

Sampie: 4° 

Flow ratę: 1.2 mL/min 
Injection volume: 10 llL 
System suftabrlity 
Sampie: System suitahility solution 
Suitability requirements 

Resofution: NLT 2.0 between O-BOC N-pyruvyl 
docetaxel and 4-epidocetaxe] 

Talllng factor: 0.8-1.5 for the docetaxel peak 
Analysls 

Samples: Standard solution and Sampie solution 
Calcuiate the percentage of each impurity in the por- 
tton of Docetaxel taken; 

Result - (Wrs) x (Ci /Cu) x (l/f) x 100 

r u - peak area of each indiyidua! Impurity from the 
Sampie solution 

r E = peak area of doeetaxel from the Standard 
solution 

Q = coneentration of USP Docetaxel R5 in the 
Standard solution (mg/mL) 

Cu - coneentration of DocetaxeI in the Sampie 
solution (mg/mL) 

f - reiative response factor for each Endiv3duai 
impurity (see Tobie 4) 

Acceptance enteria: See Tobie 4. 

DEsregard any impurity peaks less than 0.05%. 


Table 4 


Na me 

Re iative 
Reten- 
tion 
Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT{%) i 

Docetaxel 

1.0 

__ 


6-Oxodocetaxel ł 

1.19 

1.1 

0.15 

O-BOC N-pyruvyI 
docetaxeh 

1.24 

0.80 

0.15 

4-Eptdocetaxel £ 

1.29 

0.96 

0.15 

4^Epi-6-oxodocetaxel d 

1.42 

1.2 

0.15 

Any unspedfied Impu- 
ritv 

— 

1.0 

0.10 

Total imputities 

—. 

— 

2.0 


'K2afl,4S,4a5 f 95 > llS H 12S,l2a^12bS)-1,2a,^4 r 4ą6 / 9,10 f -HJ2J2aJ2b^ 
Dodecahydro-4, 9,1Tl 2,12b-p en ta hydro xy-4 a, 8,1 3,1 3-tetrarnethyl-7,n- 
methano-SH-cydcjdeca[3,4)benz[l,2‘b]o^et‘5,S"dione 12b-acetate, 12- 
benzoate, 9-ester with (2/?,35)'W-tert-butoxycarbonyU3-phenylisoserlne. 
b (2afl,4fl,4a5,9S, 115,125,12aR,12b5}-l f 2a,3 f 4,4a,6,9,10,11,12,12ą12b* 
DodecahydrQ-4, 9,11,12,12b-pentahydroxy-4a,B,1 3,1 3-tetramethyl-7,t 1 - 
fnethano-5H-cydodeca[3,4jbenz[1 ,2-b]Gxet-5,ó-dtone 12b-acGtate, 12- 
benzoate, 9 -^ 5 ter wrth (2ff,35)-2-(ffd-butoxycarbonyloxy)-3-(2-ox- 
opro p a na m id o)- 3 -p h e ny I p ro pan ośc a dd. 

c (2afi,4Ma5,6R,95,115,125,12aR,l 2b5)-l ,2a,3,4,4a,6,9,10,1 U 2 , 

12a, 12b"Dodecahydro-4,ć, 9,11,12,12b-hexahydroxy-4a,8,1 3,13-te- 
tramethyi-7,11 -methanO“5/4-cyclQdec:a[3,4]benz[l,2-b]oxet-5-one 12b-ate- 
tate, 12-benzoale, 9-ester wiLh {2ft,35)“Ń-ter^butaxycarboriyl-3- 
phenylisoserine. 

d (2afl,4ff,4a5,95,115,125,12afl,12b5)-l,2a,3,4,43,6,9,10,11,12,12a,12b- 
Dodecahydj-o-4, 9,11,12,12b-pentahydrDxy-4a,8,l 3,1 3-tetrarnethyl-7,11- 
methano-5H-cydodeca[3,4]bef>z[1,2-£j]oxet-5,6-djone 1Zb-atetate, 12- 
benzoate, 9-ester with (2R,35)-^te^bufcoxycarbonyE-3-phenyliso$errne. 

SPECIFIC TESTS 

O MrCROBlAL ENUMERATJGN TESTS (61) and TESTS FOR SPECI- 
fied Microgrganisms (62): The total aerobfc mtcrobial 
limit does not exceed 10 2 cfu/g. The total molds and 
yeasts count does not exceed 10 cfu/g. 


a Bacterial Endotoxins Test (85): It contains NMT 0.4 
USP Endotoxin Unit/mg, 

a WATER DeterminaTION, Method /c{921): 5.0%-7.0%. Ef 
labefed as an anhydrous form: NMT 1.5%. 

* OPTiCAL ROTATlON, Speciftc Rotation (781S) 

Sampie solution: 10 mg/mL in methanoi 
Acceptance criteria: -39 € to -41° (t = 20°), calculated 
on the anhydrous and soEvent-free basis. tf labeied as an 
anhydrous Form: -3S Q to -45° (t - 20°), calculated on 
the as-is basis. 

ADDITIONAL REQUDREMENTS 

0 Labeung; Where it is an anhydrous form, the labeE so 
indicates. if a test for Organie Impurities other than Proce¬ 
durę 1 is used, the labeling States the test with whtch the 
artide complies. 

0 Packaging and Storage: Preserve En well-closed, light- 
resistant containers, and storę at room temperaturę, 

« USP Reference Standards (11) 

USP Doeetaxef RS 
USP Docetaxel Identification RS 
It contains docetaxel and smal! amounts of the 
followlng: 

2-Debenzoxyl 2-pentenoyl docetaxeE: (2a/?,45,4a5,ó/?,95, 
11 5,125,12a/?,1 2b5)-l ,2a,3,4,4a,6,9,10,11,1 2,1 2a, 12b- 
Dodecahydro-4,6,9,11,12,12b~hexahydrGxy~4a f 8,1 3, 

1 3-tetramethy 1-7,11 -methano-5H-cycEodeca[3,4]benz 
[1,2-£?]oxet-5-one 12b-acetate, 12“[(£)“2-methylbut- 

2- enoate], 9-ester with (2/?,35)-N-ter£-butoxycarbonyL 

3- phenylisoserine. 

C^HssNO i 4 785.87 

Ó-OxodoeetaxeE: (2a/?,4S,4a5,95,l 1 5,125,1 2afl,12b5)- 
1,2a, 3,4,4a,6,9,l 0,11,12,12a,12b~Dodetahydro~4, 

9,11,12,12b-pentahydroxy-4a,8,l 3,1 3-tetramethyl- 
7,11 -methano-5H-cyclodeca[3,4]benz[1 ,2~b]oxet-5,ó- 
dione 12b-acetate, 1 2-benzoate, 9-ester with (2/2,35)- 
W-tert-butoxycarbo nyl-3-pheny Eisoseri ne. 

C 43 H 51 NOH 805.86 

4-EpidocetaxeE: (2a/?,4/?,4a5,6/?,95,l 1 5,1 25,12af,l 2b5> 

1,2a,3,4,4a,6,9,10,11,12,12a, 12b-Dodecahydro-4,6, 

9.11.12.1 2 b-hexahydroxy-4a, 8,1 3,13-tetramethyL7,11- 
methano-5H-cydodeca[3,4]benz[l ,2-/?]oxet“5‘One 12b- 
acetale, 12-benzoate, 9-ester wEth (2f,35)4V-terf- 
butoxycarbonyl-3-phenyfisoserfne. 

C 43 H 53 NO 14 807.88 

4-Epi“6-oxodocetaxel: (2af,4/?,4a5,95,n 5,125,12a/?, 

12b5)-l ,2a,3,4,4a,6,9,1 0,11,12,12a, 12b-Dodecahydro- 
4, 9,11,12,12b“pentahydroxy-4a,8,13,1 3-tetramethyl- 

7.1 l-methano-5N-cydodeca[3,4]benz[T,2"b]oxet-5,6- 
dlone 12b-acetate, 12-benzoate, 9-ester with (2/2,35)- 
N-fert-butoxycarbonyl-3-phenyfisoserine. 

805.86 

USP Docetaxel System Suitahility R5 
Contains docetaxel and a smatf amount of 6-ox- 
odocetaxel, O-BOC N-pyruyyl docetaxe!, 

4-epldocetaxel, and 4-epi-6-oxodocetaxe3. 

USP Endotoxin RS 


B3ocetaxeB Injectlon 

DEFINITION 

Docetaxet Injection is a sterile solution of Docetaxel. It con- 
tains NLT 90.0% and NMT 110.0% of the labeled amount 
of docetaxe] (anhydrous) (C^H^NOm). It contains poly- 
sorbate 80 and/or other suitable solubilizing agents En the 
infuston vehicle. It may afso contain dehydrated alcohok 
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IDENTIFICATION 

* A* Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: 0.4 mg/mL of USP Docetaxel RS in 
methylene thloride containing 1% (v/v) of polysorbate 
80 

Sample solution: 0-4 mg/mL of docetaxel (anhydrous) 
in methylene thloride from Injection 

Chromatographk system 

Adsorbent: 0.25-mm iayer of chromatographk silica 
gel mixture containing a fluorescent indicator 
Developing solvent system: Methylene thloride and 
methanol (23:2) 

TLC tank: Lined with filter paper 
Analysis: After removing the piąte from the tank, allow 
to ary in a fume hood # and view under UV light at 254 
nm, 

Acceptance criteria: Meets the requirements 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtafned in the Assoy. 


Suitability requirements 

Resoiiition: NLT 3.5 between 2-debenzoxyl 2-pente- 
noyl docetaxel and docetaxel. System suitability 
solution 

Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
docetaxe! (GhHj 3 NOh) In the portlon of Injection 
taken: 

Result = (rjrs) x ( Q/Cu ,) x 100 

ru = peak area from the Sample solution 

r s - peak area from the Standard solution 

C s = concentration of USP Docetaxel RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of docetaxel 

(anhydrous) in the Sample solution (mg/mL) 
Acceptance criteria: 90.0%-110.0% 


ASSAY 
® Procedurę 

Solution A: Water 
Solution B: AcetonitriJe 
Mobile phase: See Tabie U 


Table 1 


Time 

fminł 

Solution A 

(°/o) 

Solution B 

m) 

0 

72 

28 

9.0 

72 

28 

39.0 

28 

72 

39.1 

0 

100 

49.0 

0 

100 

49.1 

72 

28 

60 

72 

23 


Diluent: Acetonitrile, acetic acid, and water 
(100: O.T: 100) 

System suitability solution: 1 mg/mL of USP Docetaxel 
Identification RS in Diluent 

Standard solution: 0.2 mg/mL of USP Docetaxe! RS. 
Transfer USP DocetaxeI RS into a suitable vofumetric 
fiask, and dissofve in afcohol equivalent to 5% of the 
finał volume. DII u te wllh Diluent to volume. 

Sample solution (for the Injection labeled as one-vial 
formulation): Dilute a portion of the Injection with Dil- 
uent to obtaln a solution containing 0.2 mg/mL of 
docetaxel (anhydrous). 

Sample solution (for the Injection labeled as two-vial 
formulation): Transfer the content of the vial contain- 
ing the Injection coneentrate to a suitabie vo!umetric 
fiask. Dissofve in an amount of alcohol equivalent to 5% 
of the finał volume, and dilute with Diluent to volume 
to obtaln a solution havfng a concentration of 0.2 mg/ 
mL of docetaxel (anhydrous). 

Chiomatographic system 
{See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 232 nm 

Column: 4.6-mm x 15-cm; 3.5-jim parking LI 
Temperatures 

Refrigerated autosampler: 10* 

Column: 45° 

Flow ratę: 1.2 mL/min 
Injection volume: 20 pL 
System suitability 

S a m pi e s: System suitabifity solution and S tandard 
solution 


IMPURITIES 
o Organic Impurities 

Mobile phase, Diluent, System suitability solution. 
Standard solution, Sample solution, and Chromato- 
graphic system: Proceed as directed in the Assay . 
Sensitivity solution: 0.2 pg/mL of USP Docetaxe! RS in 
Diluent from the Standard solution 
System suitability 

Samples: System suitability solution, Standard solution, 
ano SensitMty solution 

Suitability requirements 

Resolution: NLT 3.5 between 2-debenzoxy! 2-pente- 
noyl docetaxel and docetaxel. System suitability 
solution 

Signal-to-noise ratio: NLT 10 tor the docetaxel peak, 
SensitMty solution 

Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por¬ 
tion of Injection taken: 

Result = (rjrii x (1//) x 100 

fu = peak area of each IndMdual Impurity from the 
Sample solution 

fr = sum of all of the peak areas from the Sample 
solution 

F = relative response factor for each Individual 
impurity (see Table 2) 

Acceptance criteria: See Table 2. Disregard any impu¬ 
rity peak less than 0.1% and any peak with a relative 
retention time iess than 0.2 or greater than 1.3. 
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Table 2 


Name 

Relatiye 
Ret e Fi¬ 
lio n 
Time 

Relative 

Re 

sponse 

Factor 

Acceptance 
Criteria, 
NMT (°/o) 

1 O-Deacetyl baccatin- 1 

0.27 

1.5 

0.30 

2-Debenzoxyl 2-pente- 
novl docetaxel Łl 

0.97 

— 

— 

Docetaxel 

1.00 


_ 

Crotonaldehyde anaba c 

1.05 

1.0 

1.3 

6-Oxodocetaxel d 

i.oe 

1.0 

1.5 

4-Epidocetaxel e 

1.13 

1.0 

1.0 

4- E p i -ć -oxod ocetaxe 1 r 

1.18 

1.0 

0.5 

Anv unspecifled impurity 

__ 

1.0 

0.2 

Total impurities 

— 

— 

3.5 


J (2afl,45,4aS,6fl,9.S,115,125,12afl,12bS)-l ,23,3,4,43,6,9,10,11,12,1 Za, 

12b-Dodecahydro-4,ó,9,l 1,12, 12b-hexahydroxy-4a,Ś,l 3,1 3-te tram ethy 1-7, 
11 -methano-SH-cyclodec a[3,4]benz[1 f 2-b]oxeto'-óne 12b-acetate, 12-berv 
zoaie, 

Lł (2aR,45^4a5,6A,95,115,125,12afl,12foi)-1, 2 a, 3 „4,4 r 6,9 r 10,11,12,12a, 

I 2b-DGdeeabydro-4,6,9,11,12,12b-hexahydroxy-4a,B, 13,13-tetra methy 1-7, 
11‘methano-SH-cydodecal3,4jhenz[1,2-b]oxet-S-one 12b-acetate, 12-[(£>- 
2-methy!but-2-enoate], 9-ester with {2ft,35)-N-te^butoxycarbonyl-3- 
phenyfisoserine. The a!ternative Chemical na me is 5/?,20-epoxy-1,7/3,10/J* 
trihydroxy-9-oxotax-l l-ene-2a,4,l3a-triyl 4-acetate 13-[(2fl,3S)-3-[[(l,i- 

d i methy I ethoxy)ca rb ony I Ja min □] - 2-hy d roxy-3 - phenyl p ro p a n oa t e] 2 - [(2 £)- 
2-methylbut-2-enoate]. II is a process impurity and Es listed In Tobie 2 for 
Identification only. It is controlled In the drug substance. It is not reported 
for the drug produel and shoutd not be induded in the Totaf Impurlties* 
c (15,25,3/7,95,£>3-[(3,£)-2-AteLoxy-1 -hydroxy-5-oxopent-3-en-2-y I]-1,5,9- 
trihydroxy-4,8J 1,11 -tetramethyl-6-oxobicycfo[5 Ł 3.1]undeca-4,7-dKn-2-y1 
benzoate, 9-ester with (2i? r 35)-A/-fert-butoxycarbonyl-3-phenynsoserine. 
d (2a R,45,4a5,95 r 11 3,125,12atf, 12b5)-1,2a, 3,4,4a,6,9,10,11,12,12a, 

12b-Dodecahydro-4, 9,11,12,12b-pentahydroxy-4a,S,l 3,13-tetramethy 1-7, 

II -methano-5h/-cydodeca[3,4]benz[1,2-b]oxet-5,6-dione 12b-acetate, 12- 
benzoate, 9-ester with (2 3 S)-/V-fert-bu to xycar bo nyl-3-phenyliso senne. 

The altematrvc Chemical name Es 5/?,2QepGxy-l r 7p-dihydrQxy-9J0-diDx- 
otax-1 l-ene-2oc,4,l 3a-triyl 4-acetate 2-benzoate 13-[(2fl,35)-3-[[{1 ( 1- 

di methy leth oxy )ca rbo ny IJ ami no] -2-hyd roxy- 3 -p h eny Ipropa noa tej. 
e (2afl r 4R,4a5,6fi,95,ll3,125,12afl,12bS)-1,2a,3,4,4a,ó,9,10,11,12,12a, 

12b-Dodecahydro4,6,9,11,12,12b-hexahydroxy-4a,8,13,1 S-tetramethyl-?, 
11 methano-5H-cyclodeca[3^4]benz[l,2-b]oxeL-5-one 12b-acetate, 12-ben- 
zoate, 9-ester with (2/?,35}-/V-fefpbutoxytarbonyh3-phenylisoserine. The 
alternative Chemical name is 5/t2Q-epoxy-1,7cO 0/Mrihydroxy-9-oxotax- 
11 -ene-2a,4,13a-triy! 4-acetate 2-benzoate 13-[{2ff,35)-3-[[(1,1 - 
d imethy lethoxy) c a rbo ny i ] a m in o]-2-hy d roxy- 3 - pbeny I p ropanoa te]. 
i (2afl,4fl,4a3,95,113,125,12afi, 12bS)-l,2a,3,4,4a,6,9,10,11,12,12a,12b- 
D od e c a hyd ro-4, 9,11,12,12 b-pen ta hy drpxy-4 a, 8,1 3,1 3 -te tra methy 1- 7,11- 
inethano-5W-cyciodecat3,4]benz[l,2-b]oxet-5,6dfone 12b-acetate, 12- 
benzoate, 9-ester with (2W,35)-/V-ten-bytoxycarbonyi-3-phenylisoserine. 

The alternalive Chemical name is 5ft20-epoxy-1,7cedihydroxy-9,]0-diox- 
otax-l l-ene-2ra,4,l 3o-triyI 4-acetate 2-benzoate 1 3T(2fl,35)-3-[[(l,1- 
d i m ethy I e tho xy)c a rb ony l]a m En o]-2-hy d roxy-3- pheny fpro pa noate] r 

SPECIFEC TESTS 

* Bacterial ENDOTOXIN5 Test ( 85 ): It contains NMT 1.94 

USP Endotoxin Units/mg of docetaxel (anhydrous). 

* Ster i lity Tests <71): It meets the reguł rem en ts when 

tested as directed in the Test for Sterimy of the Product to 
Be Examined, Membranę ffltration, 

* PARTICUUTE WlATTER IN Injections (788): Meets the re- 

quirements for small-yolume injections 

* Other Requirements: Meets the requirements In injec¬ 

tions and Implanted Drug Products (1) 

ADDITIONAL REQUIREMENTS 

* Packacing and Storage; Preserve in slngle-dose or mui- 

tiple-dose tontainers, preferably of Type 1 glass. Storę at 
controJled room temperaturę. 

« Labeling: Labef it to indieate whether it is a one-vtal for- 
mulatron or two-viaf formulation (Iniection concentrate 
and diluent), and also label it to indieate that it is to be 
diluted with a suitable parenteral vehide before intrave» 
nous infusion. 


a USP Reference Standards (11) 

USP Docetaxel RS 
USP Docetaxd Identification RS 
[Notę—USP Docetaxel Identification R5 contains 
docetaxel and smali amounts of 2-debenzoxyl 2-pente- 
noyl docetaxel / ó-oxodocetaxe!, 4-epidocetaxel, and 
4 - ept- 6-oxod oce ta xel. ] 

USP Endotoxin RS 


Docusate Calcium 



C, 0 H 7 ^CaO M S2 883.22 

Butanedioic acid, sulfo-, 1,4-bis(2-ethylhexyl) ester, calcium 
salt; 

1,4-Bis(2-ethylhexyl) sulfosuccinate, calcium salt [128-49-4]. 

DEFINITION 

Docusate Calcium contains NLT 91.0% and NMT 1 00,5% of 
docusate calcium (C^oHz jCaOuS^), calculated on the anhy- 
drous basis. 

IDENTIFICATION 

O A. 

Sample: Place a smali piece of Docusate Calcium on a 
salt piąte, add 1 drop of acetone, and promptly cover 
with another salt piąte. Rub the plates together to dis- 
solve the specimen, slide the plates a part, and allow the 
acetone to evaporate. 

Acceptance criteria: The IR absorption spectrum of the 
film exhlbits maxima only at the same wavelengths as 
that of a similar preparation of USP Docusate Calcium 
R5. 

• B. 

Sampte: 25 mg 

Anafysis: Dissolve the Sampie in 2 mL of acetone. Add 
2 mL of water, and add 2 drops of sulfuric acid. 
Acceptance criteria: A white precipitate is formed. 

* c. thin-Layer Chromatography 

Standard solutlon: 10 mg/mL of USP Docusate Caf- 
dum RS in isopropy! alconol 

Sampie solution: 10 mg/mL of Docusate Calcium in 
isopropyl alcohol 

Chromatographic system 

(See Chromatography (621), Thin-Layer Chromato¬ 
graphy,) 

Modę: TLC 

Adsorbent: 0.25-mm tayer of chromatographic sllica 
gel 

Application volume: 10 pL. [Notę—A pply with the aid 
of a stream of nitro gen.] 

Developing solveni system: Ethy! acetate, ammonium 
hydroxide, and alcohol (5:2:2) 

Analysis 

Sam pies: Standard so!ution and Sampie solution 
Allow the spots to dry, and develop the chromatogram 
in the Developing soivent system until the soivent front 
has moved tnree-fourths of the Jength of the piąte. 
Remove the piąte from the deve!optng chamber, mark 
the so[vent front, and allow the $olvent to evaporate. 
Expose the piąte to iodine vapors in a dosed chamber 
for about 30 min, and locate the spots. 
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Acceptance criteria: The Rf zalue of the principal spot 
of tne Sample soiution corresponds to that of the Stan¬ 
dard soiution * 

ASSAY 

* Procedurę 

Soiution A: 2.500 g/L of tetra-n-butylammonium iodide 
in water 

Soiution B: A mixture of 100 g/L of anhydrous sodium 
sulfate and 10 g/L of sodium carbonate in water 
Sample: 50 mg 

Analysis: Dissolve the Sample in 50 mL of chloroform in 
a glass-stoppered, 250-ml conical fiask, Add 50 mL of 
Soiution B and 500 of bromophenol blue TS* Titrate 
with Soiution A until t mL from the endpomt, and shake 
the stoppered fiask vigorousfy for 2 min. Continue the 
titration in 2-drop increments, shaking vigorousiy for 10 
s after each addition, and then allow the fiask to stand 
for 10 s* Continue the titration until the chloroform 
layer just assumes a blue colon Each mi of Soiution A Is 
equivalent to 2.989 mg of docusate calcium 
(O o H 74 Ca O n 50 * 

Acceptance criteria: 91,0%^10G*5% on the anhydrous 
basis 

IMPURłTIES 

* Residue on Icnition (281): 14*5%-16*5%, caiculated on 
the anhydrous basts 

Defete the Mtowing : 

*■ Heaw Metals, Method I (231) 

Sample: 2,0 g 

Analysis: Transfer the Sample to a platinum crucible, 
and ignlte until free from carbon. Cool, moisten the 
residue with 1 mL of hydrochloric add, and evaporate 
on a steam bath to dryness. Add 2 mL of 1 N acetic 
add, digest on a steam bath for 5 min, filter into one of 
a pair ot matched 50-mL, color-comparison tubes, and 
wash the residue with sufficient water to make 25 mL 
Acceptance criteria: NMT 10 ppm# wtkM h^tb) 

* Limit of Bis(2-ethylhexyl) Maleate 

Mobile phase: Alcohol and water (78:22), fiitered and 
degassed 

Standard soiution: 80 pg/mL of USP Bis(2-ethylhexyl) 
Maleate RS in alcohol 

Sample soiution: 20 mg/mL of Docusate Calcium in al¬ 
cohol. [Notę—-I f necessary, warm the mixture using the 
steam bath to achieve a complete dissolution.J 
Chromatographic system 
(See Chromatography (621), System Suitability *) 

Modę: LC 

Detecton UV 210 nm 

Coiumn: 4.6-mm x 3~cm; 3,5-pm packing LI 
Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 3 pL 
System suitability 
Sample: Standard soiution 
Suitability reguirements 
Reiatfve standard devlation: NMT 2.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Caicufate the percentage of bis(2-ethylhexyl) maleate in 
the portion of Docusate Calcium taken: 

Result = (rJn) x (Cs/Cu) x 100 

r u = peak response of bis(2-ethylhexyl) maleate 
from tne Sample soiution 

fs » peak response of bis(2-ethylhexyl) maleate 
from tne Standard soiution 

Cs = concentration of USP Bis(2-ethylhexy!) Maleate 
RS in the Standard soiution (mg/mL) 


Cy - concentration of Docusate Calcium rn the 
Sample soiution (mg/mL) 

Acceptance criteria: NMT 0*4% 

SPECIFIC TESTS 

* WATER Determination, Method I (927): NMT 2.0% 

* Clarity of SOLUTION 

Sample soiution: 25 g in 94 mL of alcohol 
Acceptance criteria: The Sample soiution does not de- 
velop a haze wtthin 24 h when marntained at a temper* 
ature of 25 ± 1 °. 

ADDITIONAL REQUJREMENTS 

* Packaging and Stgrage; Preserve in well-dosed 
containers. 

* USP reference Standards (11) 

USP Bis(2-ethylhexyl) Maleate RS 
CmHuO* 340*51 
USP Docusate Calcium RS 


Docusate Calcium Capsules 

DEFINITiON 

Docusate Calcium Capsules contain NLT 85.0% and NMT 
115.0% of the labeled amount of docusate calcium 
(C 40 H 7 a CaO 14 S 2 ). 

IDENTIFICATION 

* A. Identification Tests—General, Calcium (191) 

Sample soiution: Ash the contents of 1 Capsufe, dis- 
solve the residue m 10 mL of dilute hydrochloric add (1 
in 12 ), and filter* 

Acceptance criteria: The filtrate meets the 
requirements. 

* B* Thin-Layer Chromatography 

Standard soiution: 10 mq/mL of USP Docusate Cal¬ 
cium RS in isopropyl alcohol 

Sample soiution: Empty the contents of 1 Capsule into 
a conical fiask, and aad isopropyl alcohol to obtain a 
soiution containing 10 mg/mL of docusate calcium. 
Chromatographic system 
(See Chromatography (621), Thin-Layer Chromato¬ 
graphy,) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographic silica 
gel 

Application yolume: 10 pL [NOTĘ—Apply with the ald 
of a stream of nitrogen.] 

Deveioping solvent system: Ethyl acetate, ammonium 
hydroxide, and alcohol ( 5 : 2 : 2 ) 

Analysis 

Samples: Standard soiution and Sample soiution 
Allow the spots to dry, and develop the chramatogram 
In the Deveioping solvent system until Ehe solvent Front 
has moved three-fourths of the length of the piąte* 
Remove the piąte from the developing chamber, mark 
the solvent front, and allow the solvent to ezaporate. 
Expose the piąte to iodine vapors in a closed chamber 
for about 30 min, and locate the spots. 

Acceptance criteria: The Rf value of the principal spot 
of tne Sample soiution corresponds to that of tne Stan¬ 
dard soiution. 

ASSAY 

* Procedurę 

Basic fuchsin soiution: Drssofve 100 mg of basie fuch- 
srn, previously recrystallized from alcohol, in 3 mL of 
methanol in a 100-mL volumetnc fiask, and dilute with 
water to volume, Filter before use. 

Standard stock soiution: 5 mg/mL of USP Docusate 
Calcium RS in isopropyl alcohol 
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Standard solution: Transfer 5 ml of the Standard stock 
sofution to a 500-mL volumetric fiask containing 90 mL 
of a mixture of water and isopropanol ( 1 : 1 ) with 
swirfing. Dilute with water to voiume, The concentra- 
tion of USP Docusate Calcium RS in this solution is 
50 [ig/mL 

Sample stock solution: To 10 Capsules in a 400-mL 
beaker add 300 mL of hot water. Heat on a steam bath, 
with occasional stirring, until the Capsules are com- 
pletely dlsintegrated. Ćool, and transfer with the a id of 
100 mL of warm water to a 1 000-mnL yolumetrtc fiask, 
Rinse the beaker with 100 mL of isopropyl alcohol, adc 
the rinsing to the volumetric fiask, and snake to dissolve 
any previousiy undissolved particles. Dilute with a mix- 
ture of water and isopropyl alcohol ( 1 : 1 ) to volume. 
Sample solution: Transfer 10.0 mL of the Sample stock 
solution to a 100-mL volumetric fiask, and dilute with 
water to volume. 

Jnstrumental conditions 
(See Ultraviotet'VisibIe Spectroscopy (857).) 

Modę: Vis 

Analytlcal wavelength: 545 nm 
Celi: 1 cm 
Blank: Chloroform 

Anafysis: Transfer 4.0 mL of the Standard solution to a 
125-mL separator. To a second 125-mL separator trans¬ 
fer a volume of the Sample solution , equivalent to 
200-240 pg of docusate calcium, and add a solution of 
isopropyl alcohol (1 in 100 ), if necessary, to bring the 
volume of the solution in the separator to 4,0 mL To 
each separator transfer 20,0 mL of pH 1.2 Hydrpchloric 
Add Butfer (see Reagents, fndicators, and Solutions — Solu¬ 
tions) and 2.0 mL of Basic fuchsin solution. Add 20 mL of 
chloroform to each separator, and shake for 1 min. AL 
Iow the phases to sępa ratę, and transfer the chloroform 
extracts, through separate pledgets of absorbent cot- 
ton, into separate 100 -mL volumetric flasks. Extract 
each of the Solutions in the separa tors in the same 
manner with additional 20-mL portrons of chloroform 
until no morę color is yisible in the extract, and pass 
each extract through the pledaet of cotton used for the 
preceding extract into the fiask containing the preced- 
ing extracL Dilute the contents of each fiask to vo3ume 
by passing chloroform through the cotton pledgets that 
had been used to fil ter the extracts, and mix. 

Calculate the percentage of the labefed amount of 
docusate calcium (C^LUCaOnSz) in the portton of 
Capsules taken: 

Result = (Au/A s ) x (Cs/Co) x 100 

A u - absorbance of the Sample solution 
A% - absorbance of the Standard solution 

Cs = concentration of anhydrous USP Docusate 

Calcium RS in the Standard solution (jig/mL) 

Cu = nominał concentration of docusate calcium in 
the Sampie solution (pg/mL) 

Acceptance cnteria: 85,0%—115,0% 

PERFORMANCE TEST5 

• Dissolution (711) 

Medium: Water; 500 mL 
Apparatus 2: 50 rpm 
Time: 15 min 

Analysis: Place 1 Capsule in each vessel, and allow the 
Capsule to sink to the bottom of the vessel before start- 
ing rotation of the blade, Observe the Capsules, and 
record the tlme taken for each capsule shell to rupture, 
Tolerances: The requirements are met if all of the Cap¬ 
sules tested rupture In NMT 15 min. If 1 or 2 of the 
Capsules rupture m morę than 15 min but NMT 30 
min, repeat the test on 12 additional Capsules. NMT 2 
of the to tal of 18 Capsules tested rupture in morę than 
15 min but NMT 30 min. 


* UNiFORMiTy of Dosage Units (905): Meet the reoulre- 

ments for Content Uniformity for solid-filled capsules and 
meet the requirements for Weight Variation for solution- 
filled capsules 

ADDITIONAL REQUIREMENTS 

* Packacing and Storage: Preserve in trght containers, 

and storę at controlled room temperaturę in a dry place. 

« USP Referenge Standards (11) 

USP Docusate Calcium RS 


Docusate Potassium 



G0H37KO7S 460 .67 

Butanedioic add, sulfo-, 1,4-bis(2-ethylhexyl) ester, potas- 
sium salt; 

Potassium 1,4-bls(2~ethy]hexyl) sulfosuccinate [7491-09-0], 

DEFINITION 

Docusate Potassium contains NLT 95.0% and NMT 100.5% 
of docusate potassium (C 20 H 37 KO/S), calculated on the 
dried basis. 

IDENTIFICATION 

o A. INFRARED ABSORPTION (197) 

Sample: Place a smali piece of Docusate Potassium on a 
salt piąte, add 1 drop of aeetone, and promptly cover 
with another salt piąte. Rub the plates together to dis- 
solve the specimen, slide the plates apart, and allow the 
aeetone to evaporate. 

Acceptance cnteria: Meets the requirements 

* B. The sample imparts a violet color to a nonluminous 
flame. Because the presence of smali quantities of sodium 
masks the color, screen out the yeflow color produced by 
sodium by viewing through a blue filier that blocks emis- 
sion at 589 nm (sodium) but is transparent to emission 
at 404 nm (potassium). [NoTE—Traditionafly, co bałt glass 
has been used, but other suita ble fllters are commerdally 
availab(e.] 

A5SAY 

* Procedurę 

Sofution A: 2.500 g/L of tetra-n-butyiammonium lodlde 
in water 

Solution B: A solution containing 100 g/L of anhydrous 
sodium sulfate and 10 g/L of sodium carbonate in water 
Sample: 100 mg 

Analysis: Dissolve the Sample fn 50 mL of chloroform in 
a gfass-stoppered, 250-mL conical fiask. Add 50 mL of 
Sofution B and 500 pL of bromophenol blue TS. Titrate 
with Solution A until 1 mL from the endpoint, and shake 
the stoppered fiask vigorously for 2 min. Conti nue the 
titratron in 2 -drop inerements, shaking yigorously for 10 
s after each addition, and then allow the fiask to stand 
for 10 s. Contlnue the titratlon until the chloroform 
layer just assumes a blue color. Each mL of Solution A is 
equlvalent to 3.118 mg of docusate potassium 
(C 20 H 37 Ka 7 S). 

Acceptance criteria: 95,0%-100.5% on the dried basis 

IMPURITIES 

» Residue on Ignition (281): 18.0%-20,G% on the dried 
basis 
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Dełete the foiiowhig: 

•• Heaw Metals, Method i (231) 

Sampie: 2.0 g 

Analysis: Transfer the Sampie to a platinum crucible, 
and ignite untrl free from carbon. Cool, moisten the 
residue with 1 mL of hydrach lorie add, and evaporate 
on a steam bath to dryness. Add 2 mL of 6 N acetic 
acid r digest on a steam bath for 5 min, filter fnto one of 
a pair of matched 50-mL, color-comparison tubes, and 
wash the residue with suffident water to make 25 mL. 
Acceptance criteria: NMT 10 ppm, (oku.ii. 1^201 ej 
* Limit of Bis(2«ethylhexyl) Maleate 

Mobile phase: Alcohol and water (78:22), filtered and 
degassed 

Standard solution: 80pg/mL of USP Bis(2-ethylhexvf) 
Maleate R5 m afcohol 

Sampie solution: 20 mg/mL of Docusate Potassium in 
alcohoL [NOTĘ—4f necessaiy, warm the mixture by us- 
ing the steam bath to achieve a complete dissolutfonj 
Chroma tog raphlc system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detecton UV210nm 

Column: 4,6-mm x 3-cm; 3,5-pm packing 11 
Column temperaturę: 30° 

FIow ratę: 1 ml/min 
Injection vo!ume: 3 pi 
System suitability 
Sampie: Standard solution 
Suitability reąuirements 
Relative standard deviatIon: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of bis(2-ethylhexyf) maleate in 
the portion of Docusate Potassium takcn: 

Result = ( ru/r $) x (C s/Cu) x 100 

r u - peak response of bis(2-ethy!hexyl) maleate 
from the Sampie solution 

r* - peak response of bis(2-ethylhexyi) maleate 
from the Standard solution 

Q = concentration of USP Bis(2-ethylhexyl) Maleate 
RS in the Standard solution (mg/mL) 

Cu = concentration of Docusate Potassium in the 
Sampie solution (mg/mL) 

Acceptance criteria: NMT 0.4% 

SPECIFIC TESTS 

* Loss on Drying (731) 

Analysis: Dry in a glass Container at 1 05° for 4 h. 
Acceptance criteria: NMT 3,0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in welł-dosed 
containers. 

* USP Reference Standards (II) 

USP Bis(2-ethylhexyl) Maleate RS 
C 2 oH 36 04 340.51 

USP Docusate Potassium RS 


Docusate Potassium Capsules 

DEFINmON 

Docusate Potassium Capsules contain NLT 90,0% and NMT 
110.0% of the labeied amount of docusate potassium 
(C 2 oH 3 7KO ? S). 


IDENTIFICATION 

® A. The retention Limę of the major peak of the Sampie 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 
* Procedurę 

Diluent: Transfer 180 mL of water to a 1 000-mL vdu- 
metric fiask, and dilute with methanol to volume. 
Tetrabutylammoniiim hydroxide solution: 250 mg/mL 
of tetrabutylammomum hydroxide in methanol 
Mobile phase: Mix 1 80 mL of water, 6.0 mL of glacial 
acetic add, and 8.0 mL of Tetrabutylammonium hydrox* 
idę solution in a 1 000-mL volumetric fiask, and dilute 
with methanol to volume. The water concentration may 
be varied to meet System suitability requirements and to 
provide a suitable efution time (about 5 min) for docu¬ 
sate potassium. 

Standard solution: 4 mg/mL of USP Docusate Sodium 
RS, calcu lated on the anhydrous basis, in Diluent 
Sampie solution 

Sofid-filled capsules: Open and empty into a suitable 
Container the contents of a counted number of Cap¬ 
sules, nominally equivalent to 1000 mg of docusate 
potassium. Place the Capsule shells in the Container, 
and add 250.0 mL of Diluent Shake by mechanrcal 
means for 20 min, and clarify a portion of the mixture 
by centrifuging. Pass a portion of the elear supernatant 
through a membranę filter of 0.5-pm or finer porę 
slze. 

Solution-filled capsules: Cut open a counted number 
of Capsules, nominally equivalent to 2.5 g of docusate 
potassium, and place the shefls and contents in a suit¬ 
able Container. Add 25 ml of methanol, agitate for 
NLT 2 min, and decant the liguid into a 200-rnL vofu- 
metric fiask. Repeat the addition of methanol, agrta- 
tion, and decanting NLT four times. Dilute with meth* 
anol to volume. Pipet 8 mL of this solution fnto a 
25-mL volumetnc fiask, add 4.5 mL of water, and di¬ 
lute with methanol to volume, 

Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: Refractive index 
Column: 4.6-mm x 25-cm; packing LI 
FIow ratę: 1 .8 mL/min 
Injection volume: 100 pL 
System suitability 
Sampie: Standard solution 
Suitability requirements 

Relatlve standard devration: NMT 3.0% for five rep- 
llcate injections 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labefed amount of 
docusate potassium (C 20 H 37 KO 7 S) in the portion of 
Capsules taken: 

Result = (r u /r 5 ) x (Q/Cu) x (R,/M r2 ) x 100 

r u ~ peak response from the Sampie solution 

f$ = peak response from the Standard solution 

- concentration of anhydrous USP Docusate 
Sodium RS in the Standard solution (mg/mL) 

C u = nominał concentration of docusate potassium 
In the Sampie solution (mg/mL) 

M r j - molecular weight of docusate potassium, 

460,67 

Ma ~ molecular weight of docusate sodium, 444.56 
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Acceptance cnterla: 90,0%-1 10,0% 

PERFORMANCE TE5TS 

® OissoumoN (711) 

Medium: Water; 500 mL 
Apparatus 2: 50 rpm 
Time: 15 min 

Analysis: Place 1 Capsule in each vessel, and aISow the 
Capsule to sink to the bottom of the vessel before start- 
ing rotation of the blade. ubserve the Capsules, and 
record the time taken for each Capsule shell to rupture. 
Toleranees; The requlrements are met if alf of the Cap- 
sules tested rupture in NMT 15 min. If 1 or 2 of the 
Capsules rupture in morę than 15 min but NMT 30 
min, repeat the test on 12 additional Capsules. NMT 2 
of the total of 18 Capsules tested rupture in morę than 
15 min but NMT 30 min. 

» UnifoRMITY OF Dosage Units (905): Meet the reauire- 
ments for Content Uniformity for solid-filled capsules and 
meet the requirements for Weight Yariation for solution- 
filled capsules 

ADDBTfiONAL REQUIREMENTS 

o Pagkaging AMD Storage: Preserve in tight containers, 
and storę at controlled room temperaturę. 

* USP reference standards (li) 

USP Docusate Potassium RS 
USP Docusate Sodium RS 


Docusate Sodium 


C 3D H37Na075 444.56 

ButanedEoic add, sulfo-, 1,4-bis(2-ethylhexyl) ester, sodium 
salt; 

Sodium 1,4-bis(2-ethylhexyl) sulfosuccinate [577-1 1-7], 

DEFBNITION 

Docusate Sodium contains NLT 99.0% and NMT 100.5% of 
C 2 oH 3 7 NaO?S, caiculated on the anhydrous basis. 

I DENTffFIC ATBOSSI 
® Procedurę 

Sample: Place a smali piece of Docusate Sodium on a 
salt piąte, add one drop of acetone, and promptly 
cover with another salt piąte. Rub the plates together 
to dissoDe the specimen, slide the plates apart, and al- 
Iow the acetone to evaporate. 

Acceptance criteria: The IR absorption spectrum of the 
film exhibśts maxtma only at the same wavelengths as 
that of a similar preparation of USP Docusate Sodium 
RS. 

ASSAY 

o Procedurę 

Solution A: 2.5 g/L of tetra-mbutylammonium iodide in 
water 

Solution B: A mixture of 100 g/L of anhydrous sodium 
sulfate and 10 g/L of sodium carbonate in water 
Sample: 50 mg 

Analysis: Dissoive the Sample in 50 mL of chloroform in 
a ofass-sloppeied, 250-rnL eon i cal fiask. Add 50 inL uf 
Solution B and 500 pL of bromophenol blue TS. Titrate 
with Solution A untif 1 mL from the endpoint, and shake 
the stoppered fiask vigorously for 2 min. Continue the 
titration in two-drop inerements, shakjng vigorously for 
1 0 s after each addition, and then allow the fiask to 
stand 10 s, Continue the titration until the chloroform 
layer just assumes a blue colon Each mL of Solution A is 
equivalent to 3.009 mg of C^h^NaCbS, 

Acceptance criteria: 99.0%-l 00.5% on the anhydrous 
basis 


IMPUR1TIES 
Onorganic Impurities 

a Residue on Ignition (281): Between 15.5% and 16.5%, 
caiculated on the anhydrous basis 
Procedurę: Transfer about 1 q, accurately weighed, to 
a ta red crudbfe, Egnite until thoroughly charred, and 
coo!. Moisten the ash with 1 mL of su [furie add, and 
complete the ignition by heating at 800 ± 25° for 
15-min periods to constant weight. 

Defete the following: 

•* Heavy Metals (231) 

Sample: 2.0 g 

Analysis: Transfer the Sample to a plalinum crucible, 
and ignite until free from carbon. Cool, moisten the 
residue with 1 mL of hydrochloric add, and evaporate 
on a steam bath to dryness, Add 2 mL of 6 N acetic 
acid, digest on a steam bath for 5 min, filter into one of 
a pair of matched 50-mL, color-companson tubes, and 
wash the residue with suffident water to make 25 mL. 
Acceptance criteria: NMT 10 ppm® (ornaat w ™-201 aj 
Organie llmpuirities 

* Procedurę: Limit of Bis{2-Ethylhexyl) Maleate 

Mobile phase: Aicohol and water (78:22), filtered and 
degassed 

Standard solution: 80 ug/mL of USP Bis(2-ethylhexyl) 
Maieate RS 3n aicohol 

Sample solution: 20 mg/mL of Docusate Sodium in ai¬ 
cohol. fNOTE —If necessary, warm the mixture using the 
steam bath to achieve a complete dissolution.] 
Chromatographic system 
(See Chmmotogmphy (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 3-cm; 3.5-pm packing LI 
Column temperaturę: 30° 

Flow ratę: 1 mL/mln 
Injection slze: 3 jjL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Relative standard deviatlon: NMT 2.0% for repli- 
cate Enjectlons 
Analysis 

Sampfes: Standard solution and Sample solution 
Calculate the percentage of bis(2-ethylhexyl) maieate 
in the portion of Docusate Sodium taken: 

Result “ (ru/rs) x (Cs/Cu) x 100 

ry = peak response of bis(2-ethylhexyl) maieate 
from me Sample solution 

r s = peak response of bis(2-ethylhexyl) maieate 
from the Standard solution 
C s - concentration of USP Bis(2-ethyJhexyf) 

Maieate RS In the 5 ton dard solution 
(mg/mL) 

Qj = concentration of Docusate Sodium in the 
5 ample solu tio n (mg/mL) 

Acceptance criteria: NMT 0.4% 

SPECIFIC TESTS 

* Water Deteriwinatiom, Method i (921): NMT 2.0% 

e CLARITY OF SOLUTIOM 

Sample solution: 25 g in 1 00 mL of aicohol 
Acceptance criteria: The Sample solution does not de- 
velop a haze within 24 h. 

ADDBTIONAL REQUIREMENTS 
e Pagkaging AMD Storage: Preserve in well-closed 
containers. 
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* USP Reference Standaros (11) 

USP Bis(2-ethylhexyl) Maleate RS 
CzoH^CU 340.51 
USP Docusate Sodiurri RS 


Docusate SedSym Capsules 

DEFINITION 

Docusate Sod tum Capsules eon tai n NLT 90,0% and NMT 
110.0% of the labeled amount of docusate sodium 
(C 20 H 37 NaO 7 S). 

IDENTIFICATION 

° A* The retentton time of the major peak of the Sample 
solution corresponds to that of the Standard salut fan, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile and 0.01 M tetrabutylam- 
monium dihydrogen phosphate (66:34) 

Diluent: Acetonitrile and water (50:50) 

Standard solution: 0.1 mg/mL of USP Docusate So- 
dium RS in Diluent Filter tne solution, discarding the 
first 6 ml of the fi [tratę. 

Sample stock solution: Transfer a number of Capsules, 
equivalent to 250 mg of docusate sodium, to a 250-rnL 
voEumetric fiask, andadd 50 ml of water. Heat the mix- 
ture with occasionaf swiding until the Capsule shells 
have ruptured and dissolvea. [Notę—T ake speciaf care 
to ensure that aII of the Capsules have ruptured.] Re- 
move from heat, and add 50 mL of acetonitrile. Ali o w 
this solution to cooE to room temperaturo, and dilute 
with Diluent to volume. 

Sample solution: Transfer 5.0 mL of the Sample stock 
solution to a 50-mL yoJumetrić fiask, dilute with Diluent 
to volume, and filter, discarding the first 6 mL of 
fil tratę* 

Chromatographic system 

(See Chromatograpny (621), Syste/n Suit a bil i ty,} 

Modę: LC 

Detector: UV 214 nm 

Column: 4,6*mm x 15-cm; packing LI that has been 
highly deactlvated (carbon foading of 30%) 

Flow ratę: 1.5 mL/rnin 
Injection vofume: 25 pL 
System suita bil i ty 
Sample: 5 landard solu tion 
Suitability requirements 
Tailing faotor: NMT 2.0 

Column effrciency: NLT 1 000 theoretical piates 
Relatlve standard devlation: NMT 2% 

Anafysfs 

Sam pies; Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
docusate sodium (C^oH^NaO/S) In the portion of Cap¬ 
sules taken: 

Result s= (r u l r^) X (Cs /Cu) x 100 

ru - peak response from the Sample solution 

Cs - peak response from the Standard solution 

C s = concentration of anhydrous docusate sodium 
in the Standard solution , as determined from 
the concentration of USP Docusate Sodium 
R$ corrected for morsture by a titrimetric 
water determination (mg/mL) 


Cy ~ nominał concentration of docusate sodium in 
the Sample solution (mg/mL) 

Acceptance criteria: 90,0%-4 10.0% 

PERFORMANCE TESTS 

e Dessolution (711) 

Medium: Water; 500 mL 
Apparatus 2: 50 rpm 
Time: 15 min 

Analysis: Place 1 Capsule in each vessel, and ailow the 
Capsule to sink to the bottom of the vessel before start- 
ing rotation of the blade. Observe the Capsules, and 
record the time taken for each Capsule Shell to rupture. 
Tolerances: The regurrements are met if alf of the Cap¬ 
sules tested rupture in NMT 15 min. If 1 or 2 Capsules 
rupture in morę than 15 min but NMT 30 min, repeat 
the test on 12 additional Capsules* * NMT 2 of the total 
of 18 Capsules tested rupture in morę than 15 min but 
NMT 30 min, 

• Uniformu v of Dosage Units (905): Meet the reauire- 

ments for Content Uniformity for solid-filled capsules and 
meet the requirements for Weight Variation for solution- 
filled capsules 

ADDITIONAL REQUIREMENTS 

* Packacjng AND Storage: Preserve En tighf containers, 
and storę at controlled room temperaturę. 

e USP REFERENCE STANDARDS (11) 

USP Docusate Sodium RS 


Docusate Sodium Solution 


DEFINITION 

Docusate Sodium Solution contalns NLT 90,0% and NMT 
110.0% of the labeled amount of docusate sodium 
{C2oH 37 Ma0 7 S)* 

IDENTIFICATION 

® A. The retention time of the major peak of the Sampfe 
solution corresponds to that of the Standard solution , as 
obtained in the Assay, 

ASSAY 
e Procedurę 

Mobile phase: Acetonitnle and 0,01 M tetrabutylam- 
monium dihydrogen phosphate (66:34) 

Diluent: Acetonitrile and water (50:50) 

Standard solution: 0.1 mg/mL of USP Docusate So¬ 
dium RS in Diluent. Filter the solution, discarding the 
first 6 mL of the fiłfrate. 

Sample stock solution: Transfer a volume of Solution, 
egu iva lent to 100 mg of docusate sodium, to a 100-mL 
volumetnc fiask, and dilute with Diluent to volume. 
Sample solution: Transfer 5.0 mL of the Sample stock 
solution to a 50-mL volumetnc fiask, dilute with Diluent 
to volume, and filter, discardina the first 6 mL of the 
filtra te, 

Chromatographk system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Column: 4,6-mm x 15-cm; packing LI that has been 
highly deactivated (carbon loading of 30%) 
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Flow ratę: 1.5 mL/min 
(njection volume: 25 pL 
System sultability 
Sample: Standard solution 
Suitabiiity requirements 
Taillng factor: NMT 2.0 
Column efficieney; NU 1000 theoretical plates 
Relative standard deviation: NMT 2% 

Analysis 

Sam pies: Standard solu tion and Sample solution 
CalcuJate the percentage of the labeled amount of 
docusate sodium (GoH^/NaO^S) in the portion of Solu¬ 
tion taken: 

Result = {rui Cs) x (Q/C u) x 100 

r v - peak response from the Sample solution 

fj = peak response from the Star ?dard solution 

Cs - concentration of anhydrous docusate sodium 
in the Standard solution, as determined from 
the concentration of USP Docusate Sodium 
R5 corrected for moisture by a titrimetric 
water determination (mg/mL) 

C u ~ nominał concentration of docusate sodium in 
the Sample solution (mg/mL) 

Acceptance criteria: 9Q.0%-11 0.0% 

5PEC1FEC TE5TS 

□ PH (791): 4.5-6.9 

ADDITIONAL REQU1REMENTS 

o Packagimg and Storage: Preserve in tsght containers. 

O USP Reference Standards (11) 

USP Docusate Sodium RS 


Docusate Sod ii nem Syrup 

DEFINITION 

Docusate Sodium Syrup contains NLT 90.0% and NMT 
110.0% of the labeled amount of docusate sodium 
(C 20 hbNaO 7 S}. 

IDENTIFICATION 

* A. Tm n-Layer Chromatography 

Standard solution: 2 mg/mL of USP Docusate Sodium 
RS in isopropyi alcohol 

Sample solution: Dilute a volume of Syrup, equivalent 
to about 10 mg of docusate sodium, with isopropyi al¬ 
cohol to obtain a preparation containing about 2 mg/ 
mL, and mix, Use the upper layer of this preparation. 
Chromatographit system 
(See Chroma tog ropny (621), Thin-Layer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of thromatographic silica 
gel mixture 

Application voiume: 50 \xL [Notę—-A pply with the aid 
ot a stream of nitrogen.] 

Deveioping solvent system: Ethyl acetate, alcohol, 
water, and ammonium hydroxide (25:10:20:1). 

[Notę—T his is a iwo-phase system.] 

Analysis 

Sam pies: Standard solution and Sample solution 
Al Iow the spots to dry, and develop the chrom atogram 
in the Developing sółvent system, until the solvent front 
has moved three-fourths of the length of the piąte. 


Remove the piąte from the developing chamber, mark 
the solvent front, and allow the solvent to evaporate. 
Expose the piąte to iodine vapors in a closed chamber 
for about 30 min, and locate the spots. 

Acceptance criteria: The Sample solution produces a 
spot at the same Rf value and of approxjmately the 
same size as that obtatned from the Standard solution, 

ASSAY 
o Procedurę 

Standard stock solution: 1.0 mg/mL of USP Docusate 
Sodium RS, first dissolved in alcohol usinq about 2.5% 
of the finał volume, and then difuted with water to vol- 
ume. This solution contains 1 mg/mL of USP Docusate 
Sodium RS, 

Standard solution: 10 j.ig/mL in water from the Stan¬ 
dard stock solution 

Sample solution: Transfer an accurately measured voL 
ume of Syrup, equivafent to about 100 mg of docusate 
sodium, to a 1000-mL volumetric fiask, allowing the pi¬ 
pet to drain for 15 min, Dilute with water to volume, 
and mix. Transfer 10.0 mL of the solution to a 100-mL 
vo]umetric fiask, dilute with water to volume, and mbc 
Instrumental conditions 
(See Ultraviolet-VisibIe Spectroscopy (857).) 

Modę: Vis 

AnalyticaJ wavelength: 650 nm 
Celi: 1 cm 
Analysis 

Samples: Standard solution and Sample solution 
Transfer 20.0 mL each of the Standard solution and the 
Sample solution to two individua! separators. Place 
20 ml of water in a third separator (Blank solution). 

To each separator add 5 drops of hydrochloric add, 
mix by swirling, add 1.0 mL of methyiene blue solu- 
tion (1 in 1000), and mix by swirling. To each 
separator add 20.0 mL of chloroform, and shake vig- 
orously for 5 min. Wash each chloroform solution, in 
clean separators, with 20 mL of water, shaking vigor- 
ously for 60 s, Discard the washings, and f liter each 
chloroform solution through a layer of 3 g of anhy- 
drous gran u lar sodium suffate, supported on gtass 
wool, into a 100-mL volumetric fiask, washing each 
separator with two 10-mL portions of chloroform, 
and filtering the washings into each fiask, Dilute each 
fiask with chloroform to volume. Concomitantly de- 
termine the absorbances of the Standard solution and 
the Sampie solution, using the Blank solution to set the 
instrument 

Calculate the percentage of the labeled amount of 
docusate sodium (CzoH^NaO^S) in the portion of 
Syrup taken: 

Result - (AJAs) x (CdCu) x 100 

Au ~ absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs - concentration of USP Docusate Sodium RS in 
the Standard solution (pg/ml) 

C u - nominał concentration of docusate sodium in 
the Sampie solution (pg/mL) 

Acceptance criteria: 90.0%-110,0% 

SPECIFIC TESTS 

* PH (791): 5.5-6.5 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 

containers. 
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• USP Reference Standards (11) 
USP Docusate Sodium RS 


Docusate Sodium Tabiets 


DEFINITION 

Docusate Sodium Tabfets contain NLT 90*0% and NMT 
11 0*0% of the labeled amount of docusate sod fum 
(C 20 H3 ? NaO 7 S). 

IDENTIFICATION 

O A. INFRARED ABSORPTION (197K) 

Sam ple: Finely divfde a sultable n urn ber of Tabiets, ex- 
tract with solvent hexane, fifter, and evaporate the sol- 
vent hexane extract on a steam ba tli. Use the dry 
residue. 

Acceptance criteria: Meet the reąuirements 

ASSAY 
o Procedurę 

Mobile phase: Acetonftrile and 7 mM ammonium ace- 
tate (1:1) 

Standard solution: Dissolve the USP Docusate Sodium 
RS in aleohol, and dilute with water to obtain a solution 
containing 1,0 mg/mL of USP Docusate Sodium RS. 
Methylparaben solution: 0,15 mg/ml of methylpara- 
ben fn water 

System suitabiiity solution: Mix 0.1 ml of Methylpara¬ 
ben solution and 10 ml of Standard solution. 

Sample solution: Transfer 10 Tabiets to a 1-L voiumęt¬ 
ne rfask, add 200 mL of aleohol and 300 mL of water, 
and shake by mechanical means for NLT 90 mfn to 
compJetdy dismtegrate the Tabfets* Dilute with water to 
volume, and filter, discarding the first 3 ml of the 
fiitrate* 

Chromatographic system 

(See Chromatogropny (621), System Suitabllity.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4,6-mm x 10-cm; packing LI 

Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume; 40 pL 
System suitabiiity 

Sam pies: Standard solution and System suitabiiity 
solution 

[Notę —The relative retention times for methylparaben 
and docusate are about 0.74 and 1.0, respectively.] 

Suitabiiity reąuirements 

Resolution: NLT 2*0 between methylparaben and 
docusate, System suitabiiity solution 
Tailing factor: NMT 2*5, Standard solution 
Relative standard dev!ation: NMT 1,8%, Standard 
solution 
Analysls 

Sam pi es: Standard solution and Sample solution 
Caleulate the percentage of the labeled amount of 
docusate sodium (CaoH^NaO^S) In the portion of Tab¬ 
iets taken: 

Result - (rufr s ) x (Q/Co) x 100 

ru ~ peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentrafion of USP Docusate Sodium RS in 
the Standard solution (mg/mL) 

Cu = nominał concentratlon of docusate sodium in 
the Sample solution (mg/mL) 


Acceptance criteria: 90*0%-110,0% 

PERFORMANCE TESTS 
S Disjntegratson (701) 

Medium: Proceed as dfrected In the chapter, except 
substitute simulated gastric ffuid TS for water In the test 
for Uncoated Tabiets * 

Time: 1 h 

Acceptance criteria: Meet the reąuirements 
a UNIFORMLTY OF DOSAGE UNITS <905): Meet the 
reąuirements 

ADDITIONAL 1EQUIREMENTS 

o Packaging and Storage: Preserve in well-closed 
containers. 

° USP Reference Standards (11) 

USP Docusate Sodium RS 


Dofetilide 



C 19 H 27 N 3 OsS 2 441*56 

Methanesuifonamide, N-[4-[2-[methy][2-[4-[{methyisu]fon- 
l)am[no]phenoxy]ethyl]amino]ethyl]phenyl]-; 
p-Methanesuifonamfaophenethy!)methylamino]methane- 
sulfono-p-phenetidide [115256-1 1 -6]* 

DEFINITION 

Dofetilide contains NLT 97.0% and NMT 103.0% of 
C19H27N3O5S2, calculated on the anhydrous, solvent-free 
basis. 

IDENTIFICATION 
« A. INFRARED ABSORPTION (197K) 

o B* The retention tfme of the major peak of the Sample 
solution corresponds to that of tne Standard solution , as 
obtained in the Assoy. 

ASSAY 
• Procedurę 

Potassium hydroxide solution: 0*56 g/mL of potassium 
hydroxide 

Buffer: 1.36 g of monobasic potassium phosphate and 
5 mg of ascorbic add in 1 L of water. Adjust with Potas¬ 
sium hydroxide solution to a pH of 7*0* 

Mobile phase: Acetonitrile and Buffer (1:3) 

System suitabiiity solution: 25 pg/mL of USP Dofetilide 
RS and 0,5 ug/mL of USP Dofetilide Reiated Compound 
A RS in Mobile phase 

Standard solution: 25 pg/mL of USP Dofetilide R5 in 
Mobile phase 

Sample soiution: 25 jig/mL of Dofetilide in Mobile 
phase 

Chromatographic system 

(See Chroma tog ropny (62IX System Suitabiiity.) 

Modę: LC 

Detector: UV 230 nm 

Column: 3.9-mm x 15-cm; 4-pm packing L7 
Temperaturę: 30° 

Flow ratę: 1 mL/min 
injection size: 50 pL 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

Suitabiiity reąuirements 

Resolution: NLT 8.0 between dofetilide and dofetilide 
reiated compound A, System suitabiiity solution 
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Relative standard deviation: NMT 2.0%, Standard 
solution 

Analysb 

Samples: Standard solution and Sampie solution 
Calcu fate the percentage of CiaH^N^OsS^ in the portion 
of Dofetilide taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

fu - peak response of dofetilide from the Sampie 
solution 

r s = peak response of dofetilide from the Standard 
solution 

Cs = concentration of dofetilide in the Standard 
solution (pg/mL) 

Cu = concentration of Dofetilide in the Sampie 
solution (j.ig/mL) 

Acceptance criteria: 97,Q%~1 03.0% on the anhydrous 
and solvent“free basis 

IMPURITIES 

irnorgamc Impurities 
« Resjdue on Ignition (281); NMT 0.1% 

Deiete the foli owiń g: 

Heavy Metals, Method U (231): NMT 20 ppm* (0 mcr a i j. 

|an- 201 B) 

Organik Impurities 
* Procedurę 

Buffer: 0,78 g/L of ammonium acetate. Adjust with 
gladal acetic acid to a pH of 5.0 ±0,1. 

Diluent; Acetonitrile and Buffer (3:22) 

Solution A: Buffer 
Solution B: Methanol 

Mobile phase: See the gradient table below. 


Time 

(min> 

Solution A 

Solution B 

f%> 

0 

08 

12 

5 

88 

12 

25 

70 

30 

30 

70 

30 


System suitability solution: 1.25 pg/mL each of USP 
Dofetilide RS and USP Dofetilide Related Compound A 
RS In Diluent 

Standard solution: 1,25 jug/mL of USP Dofetilide RS in 
Diluent 

Diluted standard solution: 0,125 pg/mL of USP Dofe- 
tilide RS in Diluent from the Standard solution 
Sampie solution: 0.25 mg/mL of Dofetilide in Diluent 
Chromatographlc system 
(See Chromatography (621), System Suitability.) 

Modę: IC 

Detector: UV 230 nm 

Column: 3,9-mm x 15-cm; 5-jam packing LI 

Temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection size: 50 pL 
System suitability 

Samples: System suitahiiity solution and Diluted stan¬ 
dard solution 

System suftability requirements 
Resolution: NLT 5.0 between dofetilide and dofe¬ 
tilide related compound A, System suitahiiity solution 
Column efffciency: NLT 35,000 theoretical plates 
for the dofetilide peak, System suitability solution 
Tailfng factor: NMT 1.5 for the dofetilide peak, Sys¬ 
tem suitability solution 

Relative standard deviation; NMT 10.0%, Diluted 
standard solution 


Analysis 

Samples: Standard solution and Sampie solution 
Calcu lale the percentage of each impunty in the por¬ 
tion of Dofetilide taken: 

Result - (ru/r s ) x (Cs/Cu) x (1/F) x 100 

ru = peak response for each impurity from the 
Sampie solution 

rs = peak response of dofetilide from fhe Standard 
solution 

Cs = concentration of USP Dofetilide RS in the 
Standard solution (mg/mL) 

Cu = concentration of Dofetilide in the Sampie 
solution (mg/ml) 

F - reiative response factor (see Impurity Table 1) 

Acceptance criteria 

lndividual impurities: See Impunty Table L 
Total impurities: See Impunty Tobie 7. 


impunty Tubie T 


Name 

Rełative 

Reterction 

Time 

Refative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/o ) 

Dofetilide related 
comDound 

0,9 

1.04 

0.5 

Dofetilide 

1.0 



Any other mdiyidual 
unspecified impurity 


T00* 

OJ 

Total impurities 

— 


0,5 


a N- [4-(2-(2-[4-{ Me t ha nesu Ifona mido}p heoo xy ] ethy I am i no)e thyl)phenylj 
m etha nes u Ifona m (de. 
h U n less otherwise detemnined. 

SPECIFIC TE5T5 

e Water Deteriwination, Method I (921): NMT 1.0% 

ADDITEONAL REQUJREMENTS 

* Packagjng and Stdrage: Preserve in well-dosed contain- 
ers, and storę at controlled room temperaturę. 

* USP reference Standard* (11) 

USP Dofetilide RS 

USP Dofetilide Related Compound A RS 
/V-[4-(2-{2-[4-(Methanesulfonamido)phenoxy]- 
ethylamtno}ethyl)phenyf]methanesuifonamide. 

427.54 


Poiasetron MesySate 



C 19 H 20 N;O 3 • CH,, 0 3 S ■ H 2 0 438.49 

1 ft-lndole-3-carboxylic acid, octahydro-3-oxo-2,6-methano- 
2H~quinolizin-S-yf ester, (2a,6a,8a,9a/?)-, 
monometllatlesulfut \a le rnui iuI lyUraLe; 

lndole-3-carboxyiic acid, ester with (8r)-hexahydro-8-hy- 
droxy-2,6-methano-2H-quinonz[n-3(4H)’-one, 
monomethanesulfonate monohydrate [878143-33-0]. 

Anhydrous [115956-13-3]. 

DEFINITION 

Dolasetron MesyJate contains NLT 98,0% and NMT 102.0% 
of C19H2DN2O3 * CH4O3S - H2O, caiculated on the as-is 
basls. 
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IDENTIFICATION 
o A, INFRARED ABSORPTI0N (197K) 
a B. Procedurę 

Sampfe solution: 1 mg/mL 

Analysis; Transfer 5-10 mg of 5,5'-methylenedisalicylic 
add to a clean aucśble, and heat in an oven at 150° 
for 5 min. Remove from the oven, and add 10 drops of 
the Sampie solution. Return to the oven, and evaporate 
to dryness, 

Acceptance criteria: A red or pink color (presence of 
methanesuifonic acid) develops in the white residue. 

A5SAY 
» Procedurę 

Mobile phase: Acetonitnle, water, and 1 M ammonium 
formafe (450:440:110), adding 0,19 mL of triethyh 
aminę to the acetonitnle portion 
Standard solution: 0.04 mg/mL and 0.004 mg/mL re- 
spectively of USP Dolasetron Mesylate RS and indole- 
3-carboxylic add in Mobile phase 
Sampie solution: 0.04 mg/mL of Dolasetron Mesylate 
in Mobile phase 
Chromatographk system 
(See Chsomatography (621), System Suitability.) 

Modę: LC 

Detector: UV 285 nm 
Column: 4.6-mm x 15-cm; packing LI 
Flow ratę: 1 m L/min 
Injection size: 20 jiL 
System suitability 
Sampie: Standard solution 
Suitability reąuirements 

Resoiution: NLT 4 between indole-3-carboxyfic acid 
and dolasetron mesylate 
Tailing factor: NMT 1.8 

Relative standard dcviation: NMT 1.5% for replicatc 
rnjections 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of C^HzoN^O^ - CH 4 O 3 S ■ H 2 G 
in the Dolasetron Mesylate taken: 

Result - (ru/rs) x (Cs/Cu) x 100 

ru - peak response from the Sampfe solution 

rs = peak response from the Standard solution 

Cs - concentration of USP Dolasetron Mesylate RS 
in the Standard solution (mg/mL) 

Cu = concentration of Dolasetron Mesylate in the 
Sampie solution (mg/mL) 

Acceptance criteria: 98,0%-102,G% on the as-is basis 

IMPURITIES 
Organie Impurities 
o Procedurę 

0,01 M Dibastc ammonium phosphate solution: 

1.32 g/L of dibasic ammonium phosphate. Adjust with 
2,0 M phosphoric add to a pH of 7,0, 

Diluent: Acetonitnle and water (1:4) 

Solution A: Acetonitnle and 0.01 M Dibasic ammonium 
phosphate solution (53:1000), fiitered and degassed 
Solution B: Aceton itr ile and 0.01 M Dibasic ammonium 
phosphate solution (795:295), fiitered and degassed 
Mobile phase: See the gradient table helów. 


Time 

{mm) 

Solution A 

iŚfr 

Solution B 

0 

100 

0 

28 

0 

100 

38 

0 

ICO 

40 

100 

0 

50 

100 

0 


System suitability solution: 0,004 mg/mL and 
0.03 mg/mL, respectively, of indole and USP Dolase¬ 
tron Mesylate RS in Diiuent 

Standard solution A: 0.03 mg/mL of USP Dolasetron 
Mesylate RS in Diiuent 

Standard solution B: 6 mg/mL and 0.0072 mg/mL, re- 
spectkely, of USP Dolasetron Mesylate RS and USP Do- 
iasetron Mesylate Related Compound A RS In Diiuent 
Sampie solution: 6 mg/mL of Dolasetron Mesylate in 
Diluent 

Chromatographk system 

(See Chromatography System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4,6-mm x 25-cm; packing L7 
Fiow ratę: 1,5 ml/min 
injection size: 100 |±L 
System suitability 
Suitability reąuirements 

Resoiution: NLT 1.5 between the first eluting peak, 
indole, and the second eluting peak, dolasetron me¬ 
sylate from the System suitability solution , [Notę —If 
the dolasetron mesylate peak is found to elute 
before the indole peak, condltion the column as fol¬ 
io ws: fili up the column with Solution A f pług the 
column, and place the column in a convection oven 
at 105° for about 16 h. Retest the column.] 

Re(ative standard deviation: NMT 5,0% for repli- 
cate injections of Standard solution A 
Analysis 

Samples: Standard solution A, Standard solution B, and 
Sampie solution 

Calculate the percentage of dolasetron mesylate re¬ 
lated compound A tn the Dolasetron Mesylate taken: 

Result - (ru/rs) x (Cs/Cu) x (M r i/M r2 ) X 100 

r u - peak response of dolasetron mesylate related 
compound A from the Sampie solution 
r$ - peak response of dolasetron mesylate related 
compound A from the Standard solution B 
C s - concentration of USP Dolasetron Mesylate 
Related Compound A RS in the Standard 
solution B (mg/mL) 

Cu = concentration of Dolasetron Mesylate in the 
Sampie solution (mg/mL) 

M rT - molecuiar weight of dolasetron mesylate 
related compound A base, 181.2 
M r 7 = molecuiar weight of dolasetron mesylate 

related compound A hydrochloride, 217.8 
Cakufate the percentage of each impurity (other than 
dolasetron mesylate related compound A) in the 
portion of Dolasetron Mesylate taken: 

Result = (tu/fs) x (Cs/Cu) x 100 

r u = peak response of each impurity from the 
Sampie solution 

r* - peak response of dolasetron mesylate from 
the Standard solution A 

C s s= concentration of USP Dolasetron Mesylate RS 
in the Standard solution A (mg/mL) 

Cu = concentration of Dolasetron Mesylate in the 
Sampie solution (mg/mL) 

Acceptance criteria 
lndividual impurities: NMT 0.1% 

Total impurities: NMT 0.3% 

[NOIE—The reporting level for impurities is 0.05%.] 

SPECIFIC TESTS 

o Water DETERMINATiON, Method la <921): Between 3.5% 
and 4.7% 

ADDITIONAL REQUIREMENTS 

» Packaging and StoragE: Preserve in well-closed contain- 
ers, protected from light. 
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e USP Reference Standards (11) 

USP Dolasetron Mesy la te RS 
USP Dolasetron Mesylate Related Compound A RS 
Hexahydro-8-bydroxy-2,ó-methano-2tt-quinallzm-3 
(ĄH)-or\e f hydrochloride. 


Dolasetron Mesylate Compounded Orał 
Solution 


DEFINITION 

Dolasetron Mesylate Compounded Orał Solution contains 
NLT 90,0% and NMT 110.0% of the labeled amount of 
dolasetron mesylate (CighhoNzO^ ■ CHtOjS). 

Prepare Dolasetron Mesylate Compounded O rai Solution 
10 mg/ml as follows (see Pharmaceutical Compounding— 
Nonsterile Preparations {795)). 


Dolasetron Mesylate powder 

1 q 

Vehide for Orał Solution (reguiar or sugar- 
free). NE a suffident auantity to make 

100 mL 


Add Dolasetron Mesylate powder and 15 ml of I /ehtcle to a 
mortar, and mix. Add the 1 Zehide in smali portions almost 
to volume, and mix thoroughly after each addition. Trans¬ 
fer the contents of the mortar, stepwise and quantita- 
tively, to a calibrated bottle, Add enough Vehfde to bring 
to finał volume, and mix. 

ASSAY 
• Procedurę 

Solution A: 0.05 M ammonium acetate adjusted with 
dilutecl ammonium hydroxide to a pH of 7.5 
Mobile phase: Acetonitrile and Solution A (24:76), Fil¬ 
ier, and degas, 

Diluent: Acetonitrile and water (24:76) 

Standard stock solution: 500 pg/mL of USP Dolasetron 
Mesylate RS in Diluent 

Standard solution: IGpg/mL of USP Dolasetron Mesyl¬ 
ate RS from Standard stock solution in Mobile phase 
Sample solution: 10 pg/mL of dolasetron mesylate pre- 
pared from Orał Solution and Diluent. Shake each sam¬ 
ple thoroughly by hand for 15 s, centrlfuge at 1000 
rpm for 2 min, and use the supernatant 
Cnromatographic system 
(See Chromatograpny (62 1), Syste/n Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 15-cm; 3-pm packing L10 
Cofumn temperaturę: 30° 

Flow ratę: 0.8 mL/min 
Injectron vofume: 5 jiL 
System suitability 
Sample; Standard solution 

[Notę—T he retention time for dolasetron mesylate es 
about 6.9 min.] 

Suitability requirements 

Relative standard deviation: NMT 1.4% for replicate 
injectlons 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of do¬ 
lasetron mesylate (C^BzoNzOb ■ ChhChS) in the pardon 
of Orał Solution taken: 


ru - peak response from the Sample solution 

r$ - peak response from the Standard solution 

G = concentration of USP Dolasetron Mesylate RS 
in the Stondard solution (^g/rnL) 

Co ^ nominał concentration of dolasetron mesylate 
in the Sample solution (pg/mL) 

Acceptance criteria: 90.0%-110.0% 

SPECIFIC TESTS 

® PH (791): 3.6-4,6 

ADDITIONAL REQUIREMENTS 

o PACKAcrNG AND Storage: Fackage in tight, llght-resistant 
contarners. Storę at controlled room temperaturę, or in a 
refrigerator. 

* Beyond-Use Datę; NMT 90 days after the datę on which 

it was compounded when stored at controlled room 
temperaturę, or in a refrigerator 

• Labeling: Label it to State the Beyond-Use Datę . 

« USP Reference Standards (11) 

USP Dolasetron Mesylate RS 


Dolasetron Mesylate Compounded Orał 
Suspensiora 

DEF1N8TION 

Dolasetron Mesylate Compounded Ora! Suspension contains 
NLT 90.0% and NMT 110,0% of the labeled amount of 
dolasetron mesylate (CigHzoNzCb - ChUChS). 

Prepare Dolasetron Mesylate Compounded Orał Suspension 
10 mg/mL as follows (see Pharmaceutical Compounding — 
Nonsterile Preparations (795)}. 


Dolasetron Mesylate 

1 g 

Vehide: a 1:1 mfxture of Vehide for Orai 
Solution (regular or sugar-free), NF, and 
Vehide for Oraf Suspension, Nf> a suffi¬ 
dent ouantity to make 

100 mL 


If using tablets, place the regulred n urn ber in a suitable 
mortar, and comminute to a fine powder, or add Dolase¬ 
tron Mesylate powder to the mortar. Add 20 mL of Vehide, 
and mlx to a uniform pastę. Add the Vehide in smali por¬ 
tions, and mix well after each addition. Transfer, stepwise 
and quantitatively, to a calibrated bottle, Add the Vehide 
in portions to rfnse the mortar, add sufficient Vehlde to 
brfng to fina! volume, and mix well. 

ASSAY 
■ Procedurę 

Solution A: 0.05 M ammonium acetate adjusted with 
diluted ammonium hydroxrde to a pH of 7.5 
Mobile phase: Acetonitrile and Solution A (24:76). Filter 
and degas. 

Diluent: Acetonitrile and water (24:76) 

Standard stock solution: 500 pg/ml of USP Dolasetron 
Mesylate R5 In Diluent 

Standard solution: 10 jig/mL of USP Dolasetron Mesyl¬ 
ate RS prepared from the Standard stock solution in Mo¬ 
bile phase 

Sample solution: 10 pg/mL of dolasetron mesylate pre- 
pared from Orał Suspension and Diluent Shake each 
sample thoroughly by hand for 15 s, centrifuge at 1000 
rpm for 2 min, and use the supernatant. 



Result = (ru/rs) x (G/G) x 100 















USP 40 


Official Monographs / Donepezil 3859 


Chromatographk system 

(See Chromotography (621), System Suitability.) 

Modę: IX 

Detector: UV 280 nm 

Column: 4,ó-mm x 15-tm; 5-pm packing L10 
Column temperaturę: 30° 

Flow ratę: 0,8 mL/min 
Injection volume: 5 \il 
System suitability 
Sampie: Standard solution 

[NOTĘ—The retention time for dolasetron mesylate is 
about 6,9 min.] 

Suitability requirements 

Relative standard deviation: NMT 1.4% for replicate 
injecttons 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of do- 
lasetron mesylate (C^H^oN^Oj ■ CH 4 O 3 S) in the portion 
of Ora! Suspension taken; 

Result = (rjrs) x (Ca/Cu) x 100 

ro - peak response from the Sample solution 

n - peak response from the Standard solution 

Q = concentratlon of USP Dolasetron Mesylate RS 
fn the Standard solution (pg/mL) 

Cy - nominał concentration of dolasetron mesylate 
[n the Sampie solution (pg/mL) 

Acceptance criteria: 90,0%~11Q ł 0% 

SPEOFiC TESTS 

o PH (791): 3.6-4.6 

ADDITIONAL REQUIREMENT5 

O Packaging AND STGRAGE: Package In tight, light-resistant 
containers. Storę at controlled room temperaturę, or In a 
refrigerator. 

o Beyond-Use Datę:. NMT 90 days after the datę on which 
it was compounded when stored at eontrolfed room 
temperaturę, or in a refrigerator 

* Labeling: LabeJ it to State that it Is to be well shaken 

before use, and to state the Beyond-Use Datę. 

* USP Reference Standards (11) 

USP Dolasetron Mesylate RS 


Donepezil Hydrochloride 



C 24 H 29 N0 3 ■ HCI 415.95 

C 2 .,H 2S N0 3 • HCI ■ H 2 0 433.97 

5,ó“Dimethoxyindan-l -one, 2-[(l -benzył-4-piperidyI)methyl]- 
, (±)-, hydrochloride; 

(+}-2 -[{1 -Benzy I-4-pIperidy E)methy t]-5, ó-di m ethoxy-l -tnda- 
nonę hydrochloride [120011-70-3]. 

Monohyaraie [884740-09-4]. 

DEFINITION 

DonepeziI Hydrochloride eon tai ns NIT 98.0% and NMT 
102 . 0 % of donepezil hydrochloride (C 24 H 29 NO 3 - HCI), cal- 
culated on the anhydrous basis. 

IDENTIFICATION 

* A. flNFRARED ABSORPHON (197K> 

[Notę— if the spectra obtained in the solid state show 
differences, dls$afve the substance to be examined and 


the USP Donepezii Hydrochloride RS separateJy In di- 
chloromethane, evaporate to dryness, and record new 
spectra using the residues.] 

■ B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay: 

o C. Identification Tests—General, Chloride ( 191) 

Sample solution: lOmg/mL 

Acceptance criteria: Mects the reguirements 

ASSAY 

■ PROCEDURĘ 

Buffer: 3,9 g/L of sodium 1 -decane sulfonate in water 
Mobile phase: Acetonltrile and Buffer (35:65). Adjust 
with perchloric add to a pH of 1.8. 

System suitability solution: 0,4 mg/ml_ of USP 
Donepezil Hydrochlonde RS and 0,016 mg/mL of USP 
Donepezii Related Compound A RS prepared as follows, 
D3ssoive suitabfe quantities of USP Donepezil Hydrochlo¬ 
nde RS and USP Donepezil Related Compound A RS 
using 40% of the fiask volume of methanol, and dilute 
with water to vofume. 

Standard solution: 0,4 mg/mL of USP Donepezil Hy¬ 
drochloride RS in Mohiie phase 

Sampie solution: 0.4 mg/mL of Donepezil Hydrochlo¬ 
nde in Mobile phase 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 271 nm 

Column: 4,6-mm x 1 5-cm; 5-pm packing LI 

Column temperatura: 35° 

Flow ratę: 1.4 mL/min 
Injection volume: 20 pi 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—Ref er to Table 1 under Organie impurities, Proce¬ 
durę 1 for the relative retention times.] 

Suitability requirements 

Resolution: NLT 1.5 between donepezil related com¬ 
pound A and donepezil, System suitability solution 
Relative standard devration: NMT 2.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of donepezil hydrochloride 
(C 24 H 29 NO 3 ■ HCI) in tne portion of Donepezil Hydro- 
chloride taken: 

Result - (rufrs) x (Q/Cu) x 100 

r u - peak response of donepezil hydrochloride 
from tne Sample solution 

r s = peak response of donepezil hydrochloride 
from tne Standard solution 

C 5 - concentratlon of USP Donepezil Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Donepezil Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 9S.0%-102.0% on the anhydrous 
basis 

IMPURITIES 


Oetete the following: 

** Heavy Metals, Method il (231): NMT 20 ppm* (omci&r t- 

|an-201B) 

o Residue on iGNiTiON (281): NMT 0.1% 

* ORGANIC IMPURITIES, PROCEDURĘ 1 

[Notę—O n the basis of the synthetic route, perform ei- 
ther Procedurę 1 or Procedurę 2. Procedurę 2 is recom- 
mended if any of the impurities included in Table 3 are 
potential related compounds.] 
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Mobile phase, System suitability solution, Sample so¬ 
lution, and Chrom atographk system: Proceecl as dl- 
rected En the Assoy. 

Standard solution: 0.8 jj,g/mL of USP Donepezil Hydro¬ 
chloride RS in Mobile phase 
System suitability 

Sam pies: Sys tem suitability solution and Standard 
solution 

[Notę—R efer to Table 1 for the re!ative retention times.] 

Suitability reąuirements 

Resolution: NLT 1,5 between donepezil related com¬ 
pound A and donepezil, System suitability solution 
Reiative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

SampJes: Standard solution and Sample solution 
Calculate the percenfage of any Endividual impurity In 
the portion of Donepezil Hydrochloride taken: 

Result = (ru/r$) x (C 5 /C u ) x 100 

r u - peak response of any individual impurity from 
the Sample solution 

rs - peak response of donepezil hydrochloride 
from the Standard solution 

Cs = concentration of USP Donepezil Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Donepezil Hydrochloride in 
the Sample solution (mg/mL) 

Accepiance criteria: See Tobie 1. 


Table 1 


Na me 

Rebfive 
Retention 
_Time 

Acceptance 

Criteria, 

NMT 

Desbenzyl donepezil 1 

0,33 

0.2 

H vd rox vdo n e p ezi l h 

0,54 

0.2 

Donepezil related compound A< 

092 

OT 

Donepezil hydrochloride 

1,0 

__ 

Any indiyiduaf urtsoedfied impurity 

_ 

OT 

Total jmpurities 

__ 

1.0 


a 5,6Dimei:hqxy-2-(prpendin-4-y3methYl)indan-1 -one, 
b 2-[(1 -Benzy[piperidtn-4-yl)(hydrDxy)melhyIj-5,6-dirnel;hQxyindan-l -one. 
Ł (E)-2-[( 1 -Benzylpiper3dfn-4-yl5methylene]-5,6-dimetho)ty]ndan-l -one. 


» Orgahic Jmpurities, Procedurę z 

Solution A: Add 1 ml of phosphoric add in 1 L of 
water, Adjust with triethylamine to a pH of 6,6 ± 0,1. 
Pass through a filter of 0.45-pm or finer porę size. 
Solution B: Acetonitriie 
Mobife phase: See Table 2. 


Table 2 


Time 

(min) 

Solution A 
(%) 

Solution B 

0 

75 

25 

10 

40 

60 

40 

40 

60 

41 

75 

25 

50 

75 

25 


[Notę—T he gradient was established on an HPLC sys¬ 
tem wEth a dwell volume of approximately 0.65 mL.] 
Diluent: Acetonitrile and water (25:75) 

System suitability solution: 1 mg/mL of USP Donepezil 
Hydrochloride RS and 0.002 mg/mL of USP Donepezil 
Related Compound A RS in Diluent 
Sensitivity solution: 0.0015 mg/mL of USP Donepezil 
Hydrochloride RS in Diluent 


Standard solution: 0.01 mg/mL of USP Donepezil Hy- 
drochloride RS in Diluent Sonication may be used to 
aid the dissolution. 

Sample solution: 1.0 mg/mL of Donepezil Hydrochlo¬ 
ride in Diluent Sonication may be used to aid the 
dissolution, 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 286 nm 

Column: 4.6-mm x 25-cm; 5-jiim packing LI 

Column temperaturę: 50° 

Flow ratę: 1.5 ml/m in 
injection volume: 20 pL 
System suitability 

Samples: System suitability solution, Sensltmty solution, 
and Standard solution 
Suitability requirements 
Resolution: NLT 2.0 between donepezil and 
donepezil related compound A, System suitability 
solution 

Tailing factor: NMT 1.5 for donepezil, Standard 
solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 

Signal-to-norse ratio: NLT 10, SensitMty solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of any individua! impurity in 
the portion of Donepezil Hydrochloride taken: 

Result = (fu/fj) x (C s/Cu) x (1/T) x 100 

ru = peak response of any individuaE impurity from 
the Sample solution 

r s = peak response of donepezil hydrochloride 
from the Standard solution 

Cs = concentration of USP Donepezil Hydrochloride 
RS fn the Standard solution (mg/mL) 

Cu - concentration of Donepezil Hydrochloride in 
the Sample solution (mg/mL) 

F - relative response factor for the corresponding 
impurity peak (see Table 3) 

Acceptance criteria: See Table 3. Dtsregard peaks less 
than 0.03%. 


Table 3 


Name 

Relative 

Retention 

Time 

Relatrve 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%1 

Desbenzyl donepezil 1 

0,24 

1.2 

0.2 

Donepezil alkene 
pyridine M-oxide b 

0.32 

2.3 

OT 5 

Dane aezi 1- W-ox rde c 

0.4 ć 

1,1 

OT 

Donepezil pyridlne 
analoa 

0.52 

1.4 

0,15 

3 -H yd roxy do ne p ezi l B 

0.59 

1,0 

0,15 

HvdroxvdonepezT 

0.68 

0.86 

0,2 

Donepezil quaternary 

salt fdonepezii benzyli 

077 

0.74 

0,15 

Donepezil 

1.0 

— 

— 


n 5 J 6-Dimethoxy-2Tpip®ndin-4-y!methyl)indan-l -one. 
h (£)-4-[{5,6-Dimethoxy-1 -0x0-1 rt-inden-2-yl}methyl]pyridine l-oxide. 
c 1 -Ben2yl-4-[(5 T 6^ii7ietlioxy-l -Gxo-2 # 3-dihydro4/i-]nden-2- 
yl)meEhy!]piperidine 1-oxide. 

J 5,6-DEmethoxy-2-(pyridin-4-yliTiethyf)jndan-l -one, 

e 2-[{ 1 -Benzylpiperid3n-4-yf)methy|]-34iydroxy-5,ó-dirnethoxy-1 H-indan- 

one. 

I 2-[(1 - Benzyipiperidin-4-yl)(hydroxy)mGthyf]-5,6-dimethoxyindan-1 -one, 
s 1 H 1 -Di benzyl-4-[(5,ó-diineth oxy-l -oxoindan-2-y l)methy |]pjperidimurn. 

11 1 -Benzy|-4-[(5,6-dimethoxyiriden-2-yl)methyl]pipendine, 

I I -Benzy l-4-R5 f 6-dimethoxyindan“2-yl)methyl]p]perid[ne. 
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Table 3 (Continued) 


Name 

Rehtive 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Donepezil related 
compound A 

T08 

3.4 

OJ 

Donepezil Endene 
(dehydrodeoKy 
doneDezil) h 

1.63 

2,2 

0.15 

Deoxvdoneoezli' 

1.94 

1.2 

0.15 

Any individual 
unspedfied impunW 

— 

TO 

0.1 

To tal imourities 

— 

— 

1.0 


u 5 r 6-Dimethoxy-2-(piperidin-4-ylmethyl)indan-l -one. 
b (£)’ j 4-[(5 r 6^Dimethoxy-1 -oxo1 W-inden-2-yl)methyl]pyridine 1 -axide. 
c 1 -Benzyf-4-[(5,6-dimethoxy-1 -oxQ-2,3-di hydro-1 H-inden-2- 
yl)methyljpiperidine 1-oxide. 
d 5,ó-Dimethoxy-Z-(pyridin-4-ylmeNiyl)trdan J -one. 
c 2-[(1 “Benzylpiperidin-4-yl)metbyl]-3-hydroxy-5 r 6-dimethoxy-l H-fndan- 
one. 

I 2-[(1 Bemylpłpendin-4-y|)(hydroxy)methyl]-5 l 6-dimethoxyindan-l -one. 
g 1,1 -Dibenzyl-4-[(5 H ó-dimethoxy-i<3XQindan-2-yl)methy[]piperidinium. 

h 1 -Benzyl-4-[(5,6-dimel:hoxyinden-2-yl)meŁhyi]pipendine, 

I I -BenzyM-[C5 ł fi-dEmethoxyindan-2-yl)methyl]prperidine. 

5PEC1FIC TESTS 

* Water Determinahon, Method la (921) 

Acceptance criteria 
Anhydrous form: NMT 0.4% 

Anhydrous form-J: NMT 7,0% 

Monohydrate form: NMT 7.0% 

ADBITBONAL REQUBREMENTS 

• Packaging and Storage: Preserve in well-dosed contain- 

ers. Storę at eon troi led room temperaturę. 

■ Labeling: Where it is the anhydrous form-i or the hy- 
drated form, the label so indicates. If a test for Organie 
fmpunties other than Procedurę 1 is used, the labeling 
States the test with which the artide compiies, 
o USP Reference Standards (11) 

USP Donepezil Hydrochloride RS 
USP Donepezil Related Compound A RS 
(0-2-[(1 -Benzyl pi perid in-4-y l)m ethylene]-5, 6-d i m ethoxy- 
indan-1 -one. 

C 24 H 27 NO 3 377.48 


Donepezil Hydrochloride Tablets 

DEF1NSTION 

Donepezil Hydrochloride Tablets contain NLT 90.0% and 
NMT 110.0% of the iabeled amount of donepezil hydro¬ 
chloride (C 2 4 H 2 ,N 0 3 ■ HCI). 

IDENTIFICATION 

® A. Ultraviout Absorption (197U) 

Wavelength rangę: 220-360 nm 
Sample solution: Crush a suitable number of Tablets, 
and transfer an amount of powder, equtvalent to 10 mg 
of donepezil hydrochloride, to a 100-mL volumetric 
fiask. Add 80 ml of 0.1 N hydrochJoric add, and soni- 
cate for 5 min. Cool the solution to room temperaturę, 
and dilute with OJ N hydrochloric acid to vofume. 
Transfer a portion of this solution to a centrifuge tubę, 
and centrifuge for 15 min. Transfer 5 ml of the elear 
supernatant to a 25-mL volumetnc fiask, and dilute 
with OJ N hydrochloric acid to volume, 

Analysis: Using a 1-cm celi, record the UV spectrum of 
the Sample solution. 


Acceptance critena: The solution exhibits absorption 
maxtma at 230, 271, and 315 nm. 
o B, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

AS5AY 
a Procedurę 

Diluent: Methanoi and OJ N hydrochloric acid (3:1) 
Mobile phase: Dissolve 2.5 g of sodium de- 
canesulfonate in 650 mL of water, and add 1.0 ml of 
perchloric acid and 350 mL of acetonitrile. If necessary, 
adjust with an additional 0.5 mL of perchloric acid to a 
pH of about 1 . 8 . 

System suitability solution: 0,2 mg/mL of USP 
Donepezil Hydrochloride RS and 0.008 mg/mL of USP 
Donepezil Related Compound A RS. [Notę —Disso!ve in 
40% of the fiask voiume of methanol, swirl, and dilute 
with water to yolume.j 

Standard solution: 0.4 mq/mL of USP Donepezil Hy¬ 
drochloride RS in Diluent [Notę —Disso!ve in 60% of 
the fiask voJume of Diluent, swirl, and dilute with Dilu¬ 
ent Lo yolume.] 

Sample solution: Nomtnally, 0.4 mg/mL of donepezil 
hydrochloride prepared as follows. Dissolve a suitable 
number of Tabiets in 75% of the fiask volume of Dilu¬ 
ent, and sonicate in an ultrasonic bath for 20 min. Swirl 
the mixture for 30 s, allow to cool to room tempera¬ 
turę, and dilute with Diluent to volume, [Notę —If nec- 
essary, add a magnetic stirring bar to the fiask, and mix 
for 10 min on the magnetic stirrer, to aid in dissolu- 
tion.] Allow a few min for the solids to settle. Pass 
through a suitable filter, dlscarding the ftrst 2-3 mL of 
the filtra te. 

Chromatographic system 

(See Chmmatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 271 nm 

Column: 4.ó-mm x 15-cm; 5-jim packing LI 
Column temperaturę: 35° 

Flow ratę: 1.4 ml/min 
Injection size: 20 |iL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę —The re!ative retention times for donepezil re¬ 
lated compound A and donepezil are about 0.92 and 
1 . 0 , respectively.j 

Suitability requirements 

Resolution: NLT 1.5 between donepezil related com¬ 
pound A and donepezil, System suitability solution 
Tailing factor: NMT 1.5 for the donepezil peak, Sys¬ 
tem suitability solution 

Relath/e standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Caiculate the pereentage of the Iabeled amount of 
donepezil hydrochloride (C 24 H 29 NO 3 - HCI) in the por¬ 
tion of Tablets taken: 

Result - (ru/rs) x ( Q/C u ) x 100 

r u - peak response of donepezil hydrochloride 
from tne Sample solution 

rj = peak response of donepezil hydrochloride 
from tne Standard solution 

Q - concentration of USP Donepezil Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of donepezil 
hydrochloride in the Sample solution 
(mg/mL) 
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Acceptance critena: 90,0%-110,0% 

PERFORMANCE TE5TS 
• Dissolution (711) 

Medium; 0,1 N hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Time; 30 min 

Determine the amount of donepezil hydrochloride 
(Q 4 H 2 9 N 0 3 * HCI) dissolved, by usinq one of the fol- 
lowing mefhods. 

Chromatographic method 

Diiuent: Methanof and 0,1 N hydrochlorio acid (3:1) 
Mobile phase: Acetonitrile, water, and perchlorrc acid 
(350:650:1) 

Standard stock soiution; 1.1 mg/mL of USP 
Donepezil Hydrochloride RS in Diiuent Di lute this solu- 
tion with Medium to obtain a finał concentration of 
0,11 mg/mL 

Standard soiution: Dilute the Standard stock soiution 
with Medium to obtain a finał concentration of 
(L/l 000) mg/mL, where i \s the label claim in mg/ 
Tablet. 

Sampfe soiution: Pass a portion of the soiution under 
test through a suftable filter of 0,45-pm porę size, dls- 
tarding the first few mL of the filtrate. 
Chromatographic system 
(See Chromatography (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 271 nm 

Column: 4.6-mm x 15-cm; packing LI 

Column temperaturę: 35° 

Flow ratę: 1,0 mL/min 
Injection size: 50 ^tL 
System suitabiiity 
Sample: Standard soiution 
Suitabiiity requirements 
Tailrng factor: NMT 1.5 
Column efficiency; NLT 5000 theoretical plates 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calcu lale the percentage of the labeled amount of 
donepezil hydrochloride (CmHjsNOj- HCI) dissolved: 

Result - (fu/rs) x ( Cs/L ) x V x 100 

r u - peak response from the Sampfe soiution 

r* = peak response from the Standard soiution 

= concentration of the Standard soiution 
(mg/mL) 

i = labę! claim (mg/Tablet) 

V = yolume of Medium, 900 mL 
Spectrometnc method 

Standard stock soiution; 0,11 mg/mL of USP 
Donepezil Hydrochloride RS in water 
Standard soiution: Dilute the Standard stock soiution 
with Medium to obtain a finał concentration of (L/900) 
mg/mL, where L is the label da im in mg/Tablet 
Sample soiution: Pass a portion of the soiution under 
test through a suitable filter of 0.45-pm porę size. 
Instrumental conditions 
(See UItraviolet-Visible Spectroscopy (857),) 

Modę: UV 

Analyticał wavelength: 230 nm 
Blank: Medium 

Calculate the percentage of the labeled amount of 
donepezil hydrochloride (C 24 H 29 NO 3 * HCI) dissolved: 

Result = (Atf/As) x (Cs/L) x ^ x 100 

Au - absorbance of the Sample soiution 
A u - absorbance of the Standard soiution 
C$ - concentration of the Standard soiution 
(mg/mL) 

L = label claim (mg/Tablet) 


V “ yolume of Medium, 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
donepezil hydrochloride is dissolved. 

* Uniformity of DOSACE Units (905): Meet the 

requirements 

IMPURITIES 

* Organic Impurities, Procedurę 1 

[NOTĘ—On the basis of the synthetic route, perform ei- 
ther Procedurę / or Procedurę 2. Procedurę 2 Is recom- 
mended if any of the impurities included In Tobie 3 are 
potential degradation products.] 

Diiuent, Mobile phase, System suitabiiity soiution, 
Sample soiution, and Chromatographic system: Pro- 
ceed as directed in the Assay . 

Standard soiution: 0,8 pg/mL of USP Donepezil Hydro¬ 
chloride RS In Diiuent 
System suitabiiity 

Samples: System suitabiiity soiution and Standard 
soiution 

[Notę—T he rdative retention tlmes for donepezil re- 
lated compound A and donepezil are about 0.92 and 
1.0, respectiyely.] 

Suitabiiity reguirements 

Resolution: NLT 1,5 between donepezil related com¬ 
pound A and donepezil. System suitabiiity soiution 
Relative standard deviation: NMT 8.0%, Standard 
'soiution 
Analysis 

Samples: Standard soiution and Sampfe soiution 
[NOTĘ—Identify the impurities using tne relatrve reten¬ 
tion times given in Tobie ? .] 

Calculate the percentage of any indlvidual impurity In 
the portion of Tablets taken: 

Result = (fu/rs) x (O/Cu) x (1/f) x 100 

ru - peak response of each individual impurity 
from the Sample soiution 

rs = peak response of donepezil hydrochloride 
from the Standard soiution 

Cs “ concentration of USP Donepezil Hydrochlonde 
RS in the Standard soiution (mg/mL) 

Cu ~ nominał concentration of donepezil 
hydrochloride in the Sample soiution 
(mg/mL) 

F - refative response factor (see Table 1) 

Acceptance criteria: See Table L 


Table 1 


Name 

Relatlvę 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Desbenzyl donepezil 0 

0.33 

1.0 


Donepezil open rina b 

0.70 

0,6 

o.s 

Donepezil hydrochlo- 
ride 

1,0 

— 

— 

Donepezil AAoxide f 

1*2 

1.0 

0.5 

Any Individual unsped- 
fied degradation 
pro duet 


— 

0.2 


d 5,6-Dimethoxy-2-Cpiperidin-^-y(nnelhy])indan-l -one. 
b 2-{3-(I ‘Benzylpfperidfn-4-yl)‘Ź*oxoprQpyl)-4 J 5-dirnethpxyben2Qic acid, 
c 2-[(1 -Benzytpiperidin-4-yl)methyli-S # 6'dimelho)ćyjndan-1 -one N-oaide, 


« Oroanic Impurities, Procedurę 2 

Diiuent: Acetonitrile and water (25:75) 

Soiution A: Add 1 mL of phosphoric acid in 1 L of 
water, Adjust with triethyfamine to a pH of 6.5, Pass 
through a filter of 0.45-pm or finer porę size, 
Soiution B: Acetonitrile 
Mobile phase: See Table 2. 
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Table 2 


Time 

(min} 

Solution A 

C%) 

Solution B 

0 

75 

25 

10 

40 

60 

40 

40 

60 

41 

75 

25 

50 

75 

25 


Standard solution: 0.01 mg/mL of USP Donepezil Hy¬ 
drochloride RS in Difuenl Sonication may be used to 
aid the dissolution. 

Sample solution: Nominally 1.0 mg/mL of donepezil 
hydrochloride in Difuent Sonication may be used to aid 
the dissolution. 

Chromatographic system 
(See Chromatography (621 ), System Suitability*) 

Modę: LC 

Detector: UV 286 nm 

Column: 4.ó-mm x 25-crn; 5-pm packing LI 

Column temperaturę: 50° 

Flow ratę: 1.5 mL/min 
Injection size: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 1.5 

Refative standard deviation: NMT 2.0%, for five 
repllcate injections 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each specified impurity or 
any individual degradation product in the portion of 
Tablets taken: 

Result = (ruifs) x (Q/C u ) x (1 /F) x 100 

r u = peak response of each individuaf impurity 
from the Sample solution 

rs = peak response of donepezil hydrach loride 
from the Standard solution 

Q - concentration of USP Donepezil Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of donepezil 
hydrochloride in the Sample sotuthn 
(mg/mL) 

F = relative response factor for the correspondrng 
impurity peak from Table 3 
Acceptance criteria: See Table 3. 


Table 3 


Name 

Rdative 

Re ten- 
tion 
Time* 

Retative 

Re¬ 

sponse 

Factor 

Acceptance 

Criterh, 

NMT 

Desbenzyl donepezil* 

0.23 

1.5 

0.15 

Donepezil pyridine ana¬ 
log fDPMiy 

0.49 

1,9 

0,15 

Donepezil benzyl 
bromide 1 

0.68 

0.73 

0.15 

Donepezil hydrochloride 

1.0 

1.0 

_ 

Dehydrodeoxy donepezil' 1 

1.72 

2.0 

0*15 

Deoxvdonepezil e 

2.12 

0.67 

0*15 


* Relatiye retention times are based qn 1-mL gradient delay volume, 
a 5 H fi-DimethDxy-2-(piperidin~4-ylmelhyl)tndan-1 -one hydrochloride. 
b 5,6-Dimethoxy-2-(pyndm-4-ylmethyl)indan-l -one. 
c 1,1 -Dibenzyl-4-[(5,ó-dlmel;hGxy-1 -oxoindan-2-yl)methyE]pEperidiniunn 
bromide. 

ń 1 - Benzy!-4‘[C5,6-dtmeŁhoxyinden-2-y])methyllplperidine hydrochloride. 
c 1 -Benzyl-4-[£5,6-dimethoxyindarb2-yl)methy[]piperidine hydrochloride. 


Table 3 (Continued) 


Name 

Relatlve 

Reten¬ 

tion 

Time* 

Relative 

Re 

sponse 

Factor 

Acceptance 
Criteria, 
NMT <%1 

Any individual degrada- 
tlon product 

— 

1.0 

0.1 

Total impurities 

_ 

— 

0.75 


* Rdatiye retention times are based on 1 -mL gradient delay yolume* 
a 5,ć-Dimethoxy-2-(piperidiri-4-ylmethy I)indan4 -one hydrochloride. 
b 5,6-Dimethoxy-2-(pyridin-4-y |methyl)indan-1 -one. 
c 1,1 -Dibenzyl-4-[(5,6-dfmethoxy-l -oxofndan-2-yl)methyl]piperid!murTi 
bromide, 

d 1 - B enzy I -4 - [(5, 6-d i m ethoxy i nd e n-2-y I) m ethy I ] p i p eri d ine hyd roc h lorid e* 
c 1 -Benzy l-4-[(5,6"dimethoxyrndan-2-yl)rnethyl]pipefidine hydrochloride, 

ADD3TIONAL REQUIREMENT5 

* PACKAGING AND Storage: Preserve in well-closed contain- 

ers. Storę at controlled room temperaturę. 

® Lareling: If a test for Organie Impurities other than Proce¬ 
dura 1 is used, the labeling States the test with which the 
artide complies. 

• USP Reference Standards (11) 

USP Donepezil Hydrochloride RS 
USP Donepezil Rei a te d Compound A RS 
(£)*2-[(1-Benzy[pjperidin-4-yl)methylene]-5,6-dimeth- 
oxyindan-l-one. 

C 2 4 H 27 N0 3 377,48 


Donepezil Hydrochloride Orally 
Pisintegrating Tablets 

BEFINITION 

Donepezil Hydrochloride Oraily Pisintegrating Tablets eon- 
tains NLT 93*0% and NMT 1 07.0% of thelabeled amount 
of donepezil hydrochloride (C^HzsNO* ■ HC1). 

IDENTIFICATION 

O A, UlTRAVIOLET Absorption (197U) 

Sample solution: Crush a suitable number of Tablets, 
ano transfer an amount of powder, equivaJent to 10 mg 
of donepezil hydrochforide, to a 100-mL volumeti1c 
fiask* Aod 80 mL of 0.1 N hydrochloric add, and sonh 
cate for 5 min. Cool to room temperaturę, and dilute 
with 0,1 N hydrochioric add to volume. Transfer a por¬ 
tion to a eentfifuge tubę, and centrifuge for 15 min. 
Transfer 5 mL of the elear supernatant to a 25-mL volu- 
metrlc fiask, and dilute with 0,1 N hydrochloric add to 
volume. 

Anaiysis 

Wavelength rangę: 220-360 nm 
Acceptance criteria: 230, 271, and 315 nm 

» B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

AS5AY 
o Procedurę 

Dtluent: Methanol and 0.1 N hydrochloric acid (3:1) 
Mobile phase: Dissolve 2.5 g of sodium de- 
canesulfonate in 650 mL of water, and add 1.0 mL of 
perchloric add and 350 mL of acetonitrile, If necessary, 
adjust with an additional 0.5 mL of perchloric add to a 
pH of about 1.8. 

System suitability solution: 0.4 mg/mL of USP 
Donepezil Hydrochloride RS and 0,016 mg/mL of USP 
Donepezil Reiated Compound A R5 f prepared by dis- 
solving in 40% of the fiask volume of methanol and 
diluting with water to yolume. 
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Standard solution: 0.4 mg/mL of USP Donepezil Hy¬ 
drach loride RS in Diiuent 

Sample solution: 0.4 mg/mL of donepezil hydrochlo- 
nde in Diiuent prepared by transferring a suitable nurn- 
ber of Tablets to an appropriate volumetric fiask con- 
taining lOmL of 0.1 N hydrochlork acid. Shake to 
disintegrate the Tablets. Add 60% of the fiask volume 
of Diiuent, sonicate for 10 min, allow to coo! to room 
temperatura, and dilute with Diiuent tn volume 
Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 271 nm 
Column: 4,6-mm x 15-cm; 5-pm packing LI 
Column temperaturę: 35 d 
Flow ratę: 1.4 mL/min 
Injection size: 20 )iL 
System suitability 

Samples: System suitobility solution and Standard 
solution 

[Notę—T he reiative retention times of donepezil related 
compound A and donepezil are about 0,92 and 1,0, 
raspeetively.] 

Suitability reąuirements 

Resolution: NLT 1.5 between donepezil related com¬ 
pound A and donepezil. System suitobility solution 
Tailing factor: NMT 1.5 for donepezil. System suita- 
bilfty solution 

Relative standard deviation; NMT 2.0%, Standard 
solution 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of C^H^NOj * HCI in the 
portion of Tablets taken; 

Result = (ru/r s ) x (Ci/Cu) x 100 

ru - peak response of donepezil hydrochloride 
from the Sample solution 

r* = peak response of donepezil hydrochloride 
from tne Standard solution 

C s - concentration of USP Donepezil Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu - nominaf concentration of donepezil 
hydrochloride In the Sample solution 
(mg/mL) 

Acceptance criteria: 93 t O%-lQ7.0% 

PERFORMANCE TE5T5 

• DfSiNTECRATlOM (701) 

Time: NMT 60 s 

* Dl5 SOLUTION (711) 

Medium: 0.1 Ń hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Diiuent: Methanol and OJ N hydrochlonc acid (3:1) 
Mobile phase: Acetonitrile, perchloric acid, and water 
(350:1:650) 

Standard stock solution: 1.1 mg/mL of USP Donepezil 
Hydrochloride RS in DiluenL Dilute with Medium to ob- 
tain a concentration of 0 J 1 mg/mL. 

Standard solution: Dilute the Standard stock solution 
with Medium to obtain a concentration of L/1000 mg/ 
mL, where L is the Tablet label claim in mg. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. 


Chromatographic system 

(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 271 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 35° 

Flow ratę: 1 mL/min 
Injection size: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Column efficiency: NLT 5000 theoretical plates 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 2.0% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of C 24 H 29 NO 3 - HCI dissoived. 

Result = (ru/rs) x (Cs/L) x V x 100 

ru - peak response from the Sampie solution 

h - peak response from the Standard solution 

C$ = concentration of the Standard solution 

V - volume of Medium , 900 ml 
Tolerances: NLT 80% (Q) of the labeled amount of 
C 24 H 29 NO 3 ■ HCI is dissołved. 

• Uniformity of Dosace Units (905): Meet the 
reguirements 

IMPURITIES 
Organie Impurities 
« Procedurę 

Mobile phase. System suitability solution, Sample so¬ 
lution, and Chromatographic system: Proceed as di- 
rected in the Assay . 

Standard solution: 0.8 pg/mL of USP Donepezil Hy¬ 
drochloride RS in Diiuent 

System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times of donepezil re¬ 
lated compound A and donepezil are about 0.92 
and 1 . 0 , respectively.] 

Suitability requirements 
Resolution: NLT 1.5 between donepezil related 
compound A and donepezil, System suitability 
solution 

Relative standard deviation: NMT 8.0%, Standard 
solution 
Anaiysis 

Samples: Sample solution and Standard solution, 

[Notę—I dentify the impurities, using the relative reten¬ 
tion times given in impurity Tobie f.J 
Calculate tne percentage of any indivtdual impurity in 
the portion of Tablets taken: 

Result = (ru/r s ) x (C s /Cu) x (1/F) x 100 

ru = peak response of any tndividual impurity 
from tne Sample solution 

r s = peak response of donepezil hydrochloride 
from the Standard solution 
Cs = concentration of USP Donepezil 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of donepezil 
hydrochloride in the Sample solution 
(mg/mL) 

F = ralative response factor of each related 
compound, as listed in Impurity Table 1 
Acceptance criteria 

!ndividual impurities: See Impurity Tobie h 
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Impurity labie 1 


Name 

Relative 

Reterstion 

Time 

Refative 

Response 

Factor 

Acceptance 
Crtterla, 
NIV3T (%> 

Desbenzyl donepeziP 

0,35 

1.0 

o.s 

Donepezil ooen rina h 

0.70 

0.6 

0.5 

Donepezil hydrochlo¬ 
ride 

1.0 

— 

— 

Donepezil N- oxide Ł 

1.2 

1.0 

0.5 

IndJyidual unspedfied 
depradation impurity 

— 

— 

0.2 

To tal impurities 

— 

— 

1.0 


Q S.e-DimeLhoKy-^^piperjdin^-ylmethy^ndan-l -one, 
b 2 (3 (1 Benzylpiperidin-4-yl)-2-oxopropy!)-4 H 5-dimethoxybenzoic acid. 
c 2-[(1 -BenzyIpiperidin-4-yl)methylJ-5 f 6-dImethoxylndan-l -one N-mi de. 

AODITIONAL REQUIREM£NTS 

9 Packacing and Storage; Preserve In welhdosed contain- 
ers, and storę at conlrolled room temperaturę, 
a USP Reference Standards (11) 

USP Donepezil Hydrochloride RS 
USP Donepezil Related Compound A RS 
(Q-2-[(1-BenzylpIpendin-4-yl)nnethylene]-5,ó-dirnethoxy- 
indan-1-one, 

C^H^NCb 377.48 


Dopamine Hydrochloride 



GH,,NCVHCI 189.64 

1,2-Benzenediol, 4-(2-aminoethyl)-, hydrochloride, 
4~(2-Aminoethyj)pyroeatecho] hydrochloride [62-31-7]. 

» Dopamine Hydrochloride contains not less than 
98.0 percent and not morę than 102.0 percent of 
C 0 H T1 NO 2 * HCI, calculated on the dried basis. 

Packaging and storage—Preserve in tight containers. 
Storę at room temperaturę. 

USP Reference standards (11)— 

USP Dopamine Hydrochloride RS 

Cllarity and coior of soEufion—A solution of 400 mg In 

10 mL of sodium bisulfite solution (1 in 1000) is elear and 
colorless or practically colorless. 

I de nt if kat ion— 

A: Infrared Absorption <197K>. 

B: Ultraviolet Absorption (197U)— 

Solution: 40 pg per mL. 

Medium: sodium bisulfite in water (1 in 1000), 

C: It responds to the tests for Chioride (191). 
pH (791): between 3.0 and 5.5, in a solution (1 in 25). 

Loss on dryśng (731)—Dry it at 105° for 2hours: it loses 
not morę than G.5% of its weight. 

Residue on ignitson (281): not morę than 0.1%. 


Delete the fot to wing: 

*Heavy metals, Method I (231)—Disso1ve 1 g in 25 mL of 
water: the limit is G.002%.* .h«i-zoi» 

Sulfate (221)—Dissolve 500 mg in 40 mL of water: any tur- 
bidity prąduced is not morę than that produced in a solu- 
fion containing 0.10 mL of 0.020 N sulfuric add. 


Readily carbonizable substances (271)—Dlssolve 
100 mg in 5 mL of sulfuric acid : the solution has no morę 
co lor tnan Matching Fluid A . 

Chromatographic purity— 

Standard solution and Standard dilutions—Prepare a solu¬ 
tion of USP Dopamine Hydrochloride RS in methanol to 
contain 30 mg per mL (Standard solution). Prepare a series 
of difutions ot the Standard solution in methanol to contain 
O.ó mg, 0.3 mg, and 0.15 mg per mL (Standard difutions), 
corresponding to 2.0%, 1.0%, and 0.5% of impurities, re- 
spectively. 

Test solution —Transfer 150 mg of Dopamine Hydrochto- 
ride to a 5-mL volumetric fiask, dilute with methanol to voh 
ume, and mix. 

Procedurę —In a suitable chromatographic cham ber ar- 
ranged for thiolayer chroma tography (see Chromatography 
(621)), place a solvent system consisting of 13 volumes of 
chloroform, 9 volumes of methanol, and 4 volumes of dilute 
glacral acetic acid (3 in 10). Linę the chamber with filter 
paper, and aflow to eguilibrate. Apply 10-juL portions of the 
Standard solution, the Standard difutions, and the Test solu¬ 
tion to a 20- x 20-cm chromatographic piąte coated with a 
0.25-mm layer of chromatographic silica gel mixture. De- 
velop the cnromatogram until the solvent front has moved 
about 15 cm. Remove the piąte from the developing cham¬ 
ber, allow to dry at room temperaturę for several minutes, 
and spray evenly with a fresbly prepared mixture containing 
equal vofumes of ferric chioride solution (1 in 10) and po- 
tassium ferrieyanide solution (1 in 20). [Dopamine and its 
related impuritEes appear as blue spots unaer visible light] 
The Test solution exnlbits its principal spot at an Rf value 
corresponding to that of the Standard solution and not morę 
than three secondary spots. Estimate the concentration of 
any secondary spots exbibited by the Test solution by com- 
parison with the Standard dilutions: the sum of the impurh 
ties Is not greater than 1.0%. 

Assay—Dissolve about 75 mg of Dopamine Hydrothlonde, 
accurately weighed, in 5 mL of formie add, add 25 mL of 
acetic annydride, and mtx. Utratę with 0.1 N perchlorlc acid 
VS, determining the endpoint potentlometrically. Perform a 
blank determination, and make any necessary correctlon. 
Each ml of 0.1 l\I perchloric add is equivalent to 18.96 mg 
of C e HnN0 2 ■ HCI, 


Dopamine Hydrochioride Injectaors 

» Dopamine Hydrochloride Injection is a sterile 
solution of Dopamine Hydrochloride in Water for 
Injection. It contains not less than 95.0 percent 
and not morę than 105.0 percent of the labeled 
amount of C s HnNQ 2 ■ HCL It may contain a suit¬ 
able antioxidant. 

notę— Do not use the Injection if it is darker than 
slightly yellow or discolored in any other way. 

PacEtaging and storage—Preserve in single-dose contain¬ 
ers of Type I glass. 

Labeling—Label it to indlcate that the Injection is to be 
diluted with a suitable parenteral vehide prior to intrave- 
nous tnfusion, 

USP Reference standards (11)— 

USP Dopamine Hydrochloride RS 
USP Endotoxin RS 

Identifacation—Transfer a volume of Injection to a suitable 
Container, and dilute if necessary, with dilute methanol (1 in 
5) to obtain a test solution having a known concentration of 
1.6 mg per mL. Prepare a Standard solution of USP Dopa¬ 
mine Hydrochloride RS in dilute methanol (1 in 5) havlng 
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the same concentration as the test solution. The test solu- 
tion so obtained responds to the Thin-layer Chromatographk 
Identification Test (201), a mixture of r?-butyl alcohol, gladal 
acetic add, and water (4:1:1) being used as the deve(oping 
solvent and 5 jiL each of the test solution and Standard so- 
lution being applied to the thin-layer chromatographic 
piąte, 

Bacteria! Endotoxins Test (85)—It contains not morę 
Lhan 1 6,67 USP Endotoxin Units per mg of dopamine hy- 
drochloride. 

pH (791): between 2.5 and 5,0, 

Part ku la te Matter in Injections (788): meets the re- 
quirements for smallwolume injections, 

Other requirements —It meets the reąuirements under In- 
jections ano Implanted Drug Products (1 ). 

Assay— 

Mobile phase— Prepare a frltered and degassed mixture of 
0.005 M sodium 1-oetanesulfonate in 1% glacial acetic add 
and aeetonitnle (87:13). Make adjustments if necessary (see 
System Suitability under Chromotography (62 1)). 

Standard preparation —Dissolve a suitable auantity of USP 
Dopamine Hydrochloride RS, accurately weigned, in Mobile 
phase to obtain a solution having a concentration of about 
1.6 mg per mL Pipet 10 mL of mis solution into a 100-mL 
voIumetric fiask, dilute with Mobile phase to volume, and 
mix to obtain a Standard preparation bavinq a known con¬ 
centration of about 0.16 mg of dopamine hydrochloride per 
mL 

System suitability solution —Prepare a solution of benzoic 
add in methanol containing about 20 mg per mL. Dilute 1 
volume of this solution witn 3 volumes ot the Mobile phase 
to obtain a solution having a finał concentration of about 
5 mg per mL Transfer 10.0 mL of this solution and 10.0 mL 
of a Standard solution containing 1,6 mg of USP Dopamine 
Hydrochloride RS per mL to a 100-mL volumetric fiask, di¬ 
lute with Mobile phase to volume, and mix. 

Assay preparation —Transfer an accurately measured voL 
u me of Injectfon, equivalent to about 16 mg of dopamine 
hydrochloride, to a 100-mL volumetric fiask, dilute with Mo¬ 
bile phase to volume, and mix. 

Chromatographk system (see Chromotography (621))—The 
liąuid chromatograph is equipped with a 280-nm detector 
and a 4-mm x 30-cm coiumn packed with packing LI. The 
flow ratę is about 1.5 mL per minutę. Chromatograph the 
System suitability solution, and record the peak responses as 
directed under Procedurę: the resolution, R, between benzoic 
add and dopamine hydrochloride is not less than 4.0. Chro¬ 
matograph the Standard preparation , and record the peak 
responses as directed under Procedurę: the reiative standard 
deviation for replicate rn jections is not morę than 3.0%. 

Procedurę —Separately inject equal volumes (about 40 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the thromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of ChHmNOi ■ HCI in each mL of the Injection 
taken by the formula: 

(100 C/V)(r u /r % ) 

in which C is the concentration, in mg per mL, of USP Do¬ 
pamine Hydrochloride R5 in the Standard preparation; V is 
the volume, in mL, of Injection taken; and ry and r s are the 
responses of dopamine hydrochloride obtained from the As¬ 
say preparation and the Standard preparation , respectively. 


Dopamine Hydrochloride and Dextrose 
IniectBon 

» Dopamine Hydrochloride and Dextrose Injec- 
tion is a sterile solution of Dopamine Hydrochlo- 
ride and Dextrose in Water for Injection. It con¬ 
tains not less than 95.0 percent and not morę 
than 105.0 percent of the labeled amount of do¬ 
pamine hydrochloride (CsHhNOj ■ HCI) and of 
dextrose (CeH^Os • H 2 0). 

notę —Do not use the Injection if it is darker than 
slightly yellow or discolored in any other way. 

Packaging and storage—Preserve in single-dose gjass or 
plastic containers. Glass containers are preferabiy of Type i 
or Type II glass. 

Labeling—The labef States the total osmoiar concentration 
tn mOsmol per L. Where the contents are less than 100 mL, 
or where the tabel States that the Injection is not for direct 
injection but is to be diluted before use, the label alterna- 
tively may State the total osmoiar concentration in mOsmol 
per mL 

USP Reference standards (11)— 

USP Dopamine Hydrochloride RS 
USP Enaotoxm RS 

Id e n t if i cat ton— 

A: It responds to the Identification test under Dextrose. 

B: The retentfon time of the major peak in the chromało- 
gram of the Assay preparation eorresponds to that in the 
chromatogram of the Standard preparation, as obtained In 
the Assay for dopamine hydrochloride. 

Bacteria] Endotoxins Test (85)—tt contains not morę 
than 16.67 USP Endotoxin Units per mg of dopamine hy¬ 
drochloride. 

pH (791): between 2.5 and 4.5. 

ParticuEafe Matter in Injections (788): meets the re- 
qutrements for sma!l-volume injections. 

Limit of 5-hydroxymethyifurfui'al and refated sub- 
stances— 

Difuting solution—Prepare a solution containing approxi- 
mateiy 0,022 N sodium hydroxide in water. 

Caiion-exchange coiumn— Proceed as directed under Coi¬ 
umn Partition Chromotography (see Chromatography (621)), 
using a chromatographic tubę capable of providing a 0.8- 
cm x 4-cm bed volume (or about 2 mL) of 100- to 
200-mesh, strongly acidtc, styrene-divinylbenzene cation-ex- 
change resin. Condition the coiumn by washing with about 
30 mL of water, discardtng the eluate. 

Procedurę—Pass a voiume of Injection containing about 
100 mg of hydrous dextrose through the resin becT in the 
CQtion-exchange coiumn , allowing tne spedmen to flow 
down the wali of the coiumn so as not to disturb the resin 
bed, and collect the efuate in a 50-mL volumetric fiask. 

Wash the coiumn with 25 mL of water, and collect the elu- 
ate in the same 50-mL volumetric fiask. Dilute the eluate 

with Difuting solution to volume, and mix to obtain the test 
solution. In a similar manner, prepare a blank by passmg 
27 mL of water through a fresnfy conditioned Cation-ex- 
change coiumn , collecting the eluate in a 50-mL volumetric 
fiask, diluting with Diiuting solution to volume, and mixing, 
Determine the absorbance of the test solution against the 
blank in a 1-tm celi at 284 nm, with a suitable spectropho- 
tomełer; the absorbance is not morę than 0.25. 

Other reąuirements—It meets the requirements under In- 
jections ona Implanted Drug Products (1). 

Assay for dopamine hydrochloride—Proceed with Injec- 
tion as directed in the Assay under Dopamine Hydrochloriae 
Injection. 
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Assay for dextrose —Transfer an accurately measured vol- 
ume of Injection, containing 2 to 5 g of dextrose, to a 
100-mL volumetric fiask. Add 0.2 mL of 6 N ammonium hy- 
droxide, dilute with water to volumą and nnix. Determine 
the angular rotation in a suita ble polarimeter tubę (see Opti- 
ca! Rotation (7 81)). Calculate the percentage (g per 100 mL) 
of dextrose (CgH^Og - H 2 0) in the portion of Injection taken 
by the formula: 

(100/52.9)0 98.17/1 80.1 6)AR 

in which 100 is the percentage; 52.9 is the midpoint of the 
spetific rotation rangę for annydrous dextrose, m degrees; 
198,17 and 180.16 are the molecular weights for dextrose 
mon ohyd ratę and an hydrotis dextrose, respectively; A is 
100 mm divided by the Jength of the polarimeter tubę, in 
mm; and R is the observed rotation, in degrees. 


Dorzoiamide Hydrochioride 


C™Hj«N 2 0<S 3 ■ HCI 360.90 

4W-Thieno[2,B“b]thiopyran“2-5ulfonamide, 4-(ethy1amino)- 
5,6-dihydro-6-metnyK 7,7-dioxide, monohydrochloride, 
(45-frarcs)-; 

{45 r 65)"4=(Ethylannino)-5,ó-dihydro-6-methyl-4H-thieno[2,3- 
i7]thiopyran-2-sulfonamide 7,7-dioxide, monohydrochlo- 
ride [130693-82-2]. 

DEFINITION 

Dorzoiamide Hydrochioride contains NLT 99.0% and NMT 
101.0% of dorzoiamide hydrochioride (CioHipNiO^S^- 
HCI), calcu lated on the an hydrom basts. 

IDENTIFICATION 
S A. llMFRARED ARSORFTION (197M) 

o B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assoy. 

* C. Identification Tests—General, Chloride (191) 

AS5AY 

• Procedurę 

Buffet: 3.7 g/L of monobasic potassium phosphate in 
water 

Solution A: Acetonitnle and Buffer (6.5: 94) 

Solution B: Acetonitnle 
Mobile phase: See Tobie 1 . 


Table 1 


Time 

(mirt 1 ) 

Solution A 
(%> 

Solution B 

(%> 

0 

T 00 

0 

15 

100 

0 

30 

50 

50 

37 

100 

0 

44 

100 

0 


Standard solution: 0.6 mg/mL of USP Dorzoiamide Hy- 
drochloride RS in Solution A 

Sample solution: 0.6 mg/mL of Dorzoiamide Hydra¬ 
ch loride in Solution A 


Chromatographic system 

(See Chromatograpny (621), System Su i ta bility.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; packing LI 

Column temperaturę: 35° 

Flow ratę: 1.5 mL/min 
Injection volume: 10 uL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Column efficiency: NLT 6500 theorehcal plates 
Tariing factor: 0,6-1.2 
Relative standard deviation: NMT 1.0% 

Analysrs 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of dorzoiamide hydrochioride 
(Ci qHi gN 2 0^S 3 ■ HCI) in the portion of Dorzoiamide Hy- 
drochloride taken: 

Result = (ry/rs) x (Q/Cu) x 100 

rsj ~ peak area of the Sample solution 

r$ = peak area of the Standard solution 

C$ - concentration of USP Dorzoiamide 

Hydrochioride RS tn the Standard solution 
(mg/mL) 

O; - concentration of Dorzoiamide Hydrochioride 
in the Sample solution (mg/mL) 

Aceeptance criteria: 99.0%-101.0% on the anhydrous 
basls 

IMPŁJRfTIES 

■ Residue on Ignition (281): NMT 0.1%, an ignition tem¬ 
peraturę of 600 n being used 

Be te te the following ; 

** HeaW METALS, Method II (231): 10 ppm® (ornciai ujan-zotsj 

* Organic Impukities 

Solution A, Solution B, Mobile phase, Sample solu¬ 
tion, Chromatographic system, and System suitabil¬ 
ity: Proceed as directed in the Assay. 

Anafysis 

Sample: Sample solution 

Calculate the percentage of each individuaf impurity in 
the portion of Dorzoiamide Hydrochioride taken: 

Result = (ru/tr) x 100 

ru - peak area of each indivrdual impurity from the 
Sample solution 

rj ~ sum of ail the peak areas from the Sample 
solution 

Aceeptance criteria 
Any individual impurity: NMT 0.1% 

Total impurities: NMT 0.5% 

Limit of Dorzoiamide Hydrochloride Related Compound 
A 

Mobile phase: tert-Butyl methyl ether, chromato- 

? |raphic n-heptane, acetonitnle, and water 
63: 35: 2: 0.2) 

System suitability solution: Transfer 18 mg of USP 
Dorzoiamide Hydrochloride RS and 2 mg of USP Dorzo- 
lamide Hydrocnlonde Related Compound A RS, each, to 
a 15-mL centrifuge tubę. Dissolve in 4 mL of 0.5 N am¬ 
monium hydroxide, and add 4 mL of ethyf acetate. Sep- 
ara te the ethyl acetate layer, and transfer to a 15-mL 
centrifuge tubę. Add 4 ml of ethyl acetate to the aque- 
ous layer, and mix. Sępa ratę the ethyl acetate layer, 
and combine it with the first extract Evaporate the 
combined organie layers to dryness on a water bath 
maintalned at 50° under a stream of nitrogen. Dissolve 
the residue in 3 mL of acetonitnle, add 3 drops of 
( 5 )-(-)-oł- methyl benzyl isocyanate (dtscard the reagent if 



USP Monographs 














USP Monographs 


3868 Dorzolamide / Official Monographs 


USP 40 


it is colo red), and allow to react for 5 min on a water 
bath maintained at 50°. Evaporate the mixture to dry- 
ness on a water bath maintained at 50° under a strearn 
of nitrogen. Dissolve the residue in 10 mL of a mixture 
of fert-butyl methyl ether, glacial acetic acid, and aceto- 
nitrile (87:10:3). 

Sam ple solution: Transfer 20 mg of Dorzolamide Hy¬ 
drochlonde to a 15-mL centrifuge tubę, dissolve in 

4 mL of 0.5 N ammonium hydmxidp, and add 4 mL of 
ethyl acetale. Separate the ethyl acetate layer, and 
transfer to a 15-mL centrifuge tubę. Add 4 mL of ethyl 
acetate to the agueous layer, and mix, Separate the 
ethyl acetate layer, and combine it with the first ex- 
tract. Evaporate the combined organie layers to dryness 
on a water bath maintained at 50 c under a stream of 
nitrogen, Dissolve the residue in 3 mL of acetonitnle, 
add 3 drops of (5)-(-)-ocmethy [benzyl isocyanate (dis- 
card the reagent if it is eolored), and al(ow to react for 

5 min on a water bath maintained at 50T Evaporate 
the mixture to dryness on a water bath maintained at 
50° under a stream of nitrogen. Dissoke the residue in 
10 mL of a mlxture of tert-butyl methyl ether, glacial 
acetic acid, and acetonitnle (87:10:3). 

Chromatographic system 
(See Chromatogmpfiy (62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packlng 13 
Flow ratę: 2 mL/min 
[njection volume: IOjiL 
System suitability 
Sample; Sys tern s ultability solu tio n 
[Notę—T he relative retention times for dorzolamide and 
dorzolamide hydrochforide related compound A are 
about 1.0 and 1.5, respectiveiy.] 

Suitabiiity requirements 
Resoiution: NLT 4.0 between dorzolamide and 
dorzolamide hydrochlonde related compound A 
Column effidency: NLT 4000 theoreticai plates for 
the dorzolamide hydrochlonde peak 
TatHng factor: NMT 1.4 
Analysis 

Samples: System suitabiiity solution and Sample solution 
Calculate the percentage of dorzolamide hydrochlonde 
related compound A in the portion of Dorzolamide 
Hydrochloride taken: 

Result - [nKn + rs)] x 1 00 

n ~ peak area of dorzolamide hydrochlonde 
related compound A from the Sample 
solution 

r$ = peak area of dorzolamide hydrochlonde from 
the Sample solution 
Acceptance criteria: NMT 0,5% 

5PECIFIC TESTS 

• WATER DETERM IN ATI O N, Metiiod i (921) 

Sample: 0.4 g 

Acceptance criteria: NMT 0.5% 

ADDmONAL REQU 1 RESVIENT 5 

* Packageng and Storace: Preserve in wefl-closed contaln- 

ers, protected from light, and storę at 15°-30 G . 

■ USP Reference Standards (11) 

USP Dorzolamide Hydrochforide RS 
USP Dorzolamide Hydrochlonde Related Compound A RS 
(4/ł,6/?)-4-(Ethylamino)-5,6-dihydro-6-methy!“4H-fhieno 
[2,3 ~b] th iopy ran-2-su [fon a mloe- 7,7- dioxide, 
monohydrochloride. 

CioHi 6 N 2 OA ■ HCI 360.91 


Dorzolamide Hydrochloride Ophthalmic 
Solution 


DEFINITION 

Dorzolamide Hydrochloride Ophthalmic Solution is a sterile, 
isotonic, buffered, slightiy viscous, acjueous solution of 
Dorzolamide Hydrochloride. It contains an amount of 
Dorzolamide Hydrochloride (CioH^N^ChS} ■ HCI) equiva- 
lent to NLT 90.0% and NMT 110.0% of the labeled 
amount of dorzolamide (CioHigN^O^). It may contain a 
suitable preservative. 

IDENTIFICATION 

® A. THIN Layer Chromatographic Upentjhcation Test 

( 201 ) 

Standard solution: 5.0 mg/mL of USP Dorzolamide Hy¬ 
drochloride RS in methano! 

Sample solution: Equtvalent to 5.0 mg/mL of dorzo¬ 
lamide from Ophthalmic Solution in methanol 
Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture or equivalent 

Application yolume: 20 pL 

Developing soivent system: Methylene chloride, meth¬ 
anol, and ammonium hydroxide (80:20:1) 

Analysis: Spot; the Standard solution and Sample solution 
approximately 2 cm from the bottom of the pfate* 
Evaporate the solvent using a current of air. Saturate 
the developing tank with tne Developing solvent system , 
and eq ul libra te for approximately 1 h prior to use. De- 
velop the chroma tog ra m in the Developing so!vent sys¬ 
tem until the solvent front has moved about three- 
fourths of the length of the piąte. Remove the piąte 
from the developlng tank, and allow the piąte to air-dry 
in a fume hood, Examine the piąte under short-wave- 
length UV light at 254 nm, or expose to iodlne vapors. 
Acceptance criteria: The R F v alue of the principal spot 
from the Sample solution corresponds to that from the 
Standard solution . 

* B, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

A5SAY 

* Procedurę 

Buffer: Fili a l-l volumetric fiask approximately two- 
thfrds ful! of water. Add 2.0 mL of phosphonc add, and 
dilute with water to 900 mL, Adjust with trfethyfamine 
to a pH of 3,0, and dilute with water to volume. 

Mobile phase: Acetonitnle and Buffer (5:95) 

Standard solution: 0.11 mg/mL of USP Dorzolamide 
Hydrochloride RS and 0.5 pg/mL each of USP Dorzo¬ 
lamide Related Compound B RS and USP Dorzolamide 
Related Compound D RS in Mobile phase 
Sample solution: Equivalent to 0.1 mg/mL of dorzo¬ 
lamide from Ophthalmic Solution In Mobile phase 
Chromatographic system 
(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 253 nm 

Column: 4.6-mm x 25<m; 5-pm packing L7 
Flow ratę: 1 mL/min 
Injection voiume: 20 pL 
System suitability 
Sample: Standard solution 

[Notę— 5ee Table 1 for the relative retention times.] 
Suitability requirements 
Resoiution: NLT 3.0 between dorzolamide and 
dorzolamide related compound D; and NLT 3.0 be¬ 
tween dorzolamide and dorzolamide related com¬ 
pound B 

Tatitng factor: NMT 1.8 for the dorzolamide peak 
Relative standard deviation: NMT 2.0% for the 
dorzolamide peak 
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Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of dorzolamide (CioHifiN^ChSs) 
in the portion of Ophthalmic Solution taken: 

Result = ( rjr s ) x (Q/Q) x (Ki/K*) x 100 

fu - peak response of dorzolamide from the 
Sample solution 

r s - peak response of dorzolamide from the 
Standard solution 

Ge - concentration of USP Dorzolamide 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of dorzolamide in the 
Sample solution (mg/mL) 

Mn = molecular weight of dorzolamide, 324,44 
M r 2 = molecular weight of dorzolamide 
hydrochloride, 360.90 
Aeceptance enteria; 90.0%-11CL0% 

IMPURITIES 
* ORCAMIC IMPURITIES 

Mobile phase, Standard solution, Sample solution, 
and System suitability: Proceed as directed in the 
Assay. 

Chromatographic system 

(See Chromatograpny { 621), System Suitability.) 

Proceed as directed In the Assay. In addition the run 
time is at least 1 A Limes the retention time of 
dorzolamide. 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of dorzolamide related con> 
pound D in the portion of Ophthalmic Solution taken; 

Result - (ru/fs) x (Cj/Cu) x {MnlMti) x 100 

ru - peak area of dorzolamide related compound D 
from the Sample solution 

r* = peak area of dorzolamide related compound D 
from the Standard solution 
Cs ~ concentration of USP Dorzolamide Related 
Compound D R$ in the Standard solution 
(mg/mL) 

Cu - nominał concentration of dorzolamide in the 
Sample solution (mg/mL) 

M r i ~ molecular weight of dorzolamide, 324,44 
M r 2 - molecular weight of dorzolamide related 
compound D, 332.85 

Calculate the percentage of dorzolamide related 
compound B in the portion of Ophthalmic Solution 
taken: 

Result - (ry/r s ) x (Cs/Cu) x (A/W Hz) x 100 

ru = peak area of dorzolamide related compound B 
from the Sample soiution 

r$ = peak area of dorzolamide related compound B 
from the Standard solution 
C 5 = concentration of USP Dorzolamide Related 
Compound B RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of dorzolamide in the 
Sample solution (mg/mL) 

M lt - molecular weight of dorzolamide, 324.44 
Mr 2 = molecular weight of dorzolamide related 
compound B, 360.90 

Calculate the percentage of each indiyidual unspecified 
impuhty in the portion of Ophthalmic Solution taken: 

Result - (ru/rs) x (Cs/G) x (Mn/M^) x 100 

ru - peak area of each impurrty from the Sample 
solution 


rs - peak area of dorzolamide from the Standard 
solution 

Cs = concentration of USP Dorzolamide 

Hydrochloride RS in the Standard solution 
(mg/mL) 

C u = nominał concentration of dorzolamide in the 
Sample solution (mg/mL) 

M r i = molecular weight of dorzolamide, 324.44 
M rz = molecular weight of dorzolamide 
hydrochloride, 360.90 
Aeceptance criteria 
Indiyidual impurities: See Tobie L 


Tabte 1 


Na me 

Relative 

Retention 

Time 

Aeceptance 
CHteria, 
NMT {% c4 

Dorzolamide related compound D" 

0.B7 

0,5 

Dorzolamide 

1.00 


Dorzolamide related comoaund B b 

1.14 

2.0 

To lal imouritles c 

___ 

3,0 


9 (4y,6^^-Amino-6-methyl-5,6-dihydro-4tf-thfeno[2,3-f?]LhiQpyrarv2-5lJL 
fQnamide ?,?-dioxide hydrochloride. 

b (4 RS, 6Sfl)-4-( Ethyl am i no)-6-m e thy 1-5, ó-d i hydro -4 H-th I eno[2,3-£>] t h i- 
opyran-2-sulfonamide 7,7-dioxide hydrochloride. 

c The sum of dorzolamide related compound D, dorzolamide related com¬ 
pound B, and all unspecified impurities, 

5PECIFIC TESTS 

o Steriuty Tests (71): Meets the reguirements 

* PH (791): 5.4-5.9 

ADDITIONAL REQUBREMENTS 

* Packaging and Storace: Preserve in tight containers 

protected from light, at rnntrnlled ronm temperaturę. 

■ USP Reference Standard* (11) 

USP Dorzolamide Hydrochloride RS 
USP Dorzolamide Related Compound B RS 
(4R,65)-4-(Ethylamino)"6-methyL5,6-dihydro-4H-thieno 
[23-h]thiopyran-2-sulfonamide 7,7-dioxide 
hydrochloride. 

CioHi 6 N 2 0 4 S 3 * HC! 360.90 
USP Dorzolamide Related Compound D RS 
(45,65)-4-Amino-6-methyl-5,6-dihydrO‘4/d-thieno[2,3- 
h]th]opyran-2-su[fonamide 7,7-dioxide hydrochloride. 
C B H r2 N 2 0 4 S 3 * HCI 332.85 


Dorzolamide Hydrochloride and 
Timolol Maleate Ophthalmic Solution 

DEFINITION 

Dorzolamide Hydrochloride and Timolol Maleate 
Ophthalmic Solution Is a stenie, isotonic, buffered, slightiy 
yiscous, agueous solution of the combination of Dorzo¬ 
lamide Hydrochloride and Timolol Maleate. It contains an 
amount of Dorzolamide Hydrochloride (CmHióNiCLiSs ■ 
HCI) equivalent to NLT 90.0% and NMT 110.0% of the 
labeled amount of dorzolamide (CioHtóN-jChSi), and also 
contains an amount of Timolol Maleate (Ci 3 Hi 4 N,|0 3 S ■ 
C 4 H 4 0 4 ) equlvalent to NLT 90.0% and NMT 110.0% of 
the labeled amount of timolol (Ci 3 H 24 N 4 0 3 S), it may con- 
tain a suifable preservative. 

IDENTIFICATION 

* A, Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution A: 1.5 mg/mL of USP Timolol 
Maleate RS in methanol 
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Standard solution B: 5.0 mg/mL of USP Dorzolamide 
Hydrochloride RS In methanol 

Sample solution: Equivalent to 5*0 mg/mL of dorzo¬ 
lamide from Ophthalmic Solution In methanol 
Adsorbent: 0.25-mm layer of chromatographJc silica 
geJ mlxture or equivalent 
Application vo!ume: 20 pL 

Deve1oping soh/ent system: Methylene chloride, meth¬ 
anol, and ammonium hydroxide (80:20:1) 

Analysis: Spotthe Standard solution and Sample solution 
approximately 2 cm from the bottom of the piąte. 
Evaporate the solvent using a current of a Ir. Saturate 
the developing tank with the DeveIoping solvent system , 
and equilibrate for approximateiy 1 h prior to use. De- 
velop the chrom a tog ram in the Developing solvent sys¬ 
tem until the solvent front has moved about three- 
fourths of the length of the piąte* Remove the piąte 
from the deve]oping tank, and aIJow the piąte to air-dry 
in a fume hood. Examine the piąte under short-wave- 
length UV light at 254 nm, or expose to iodine vapors. 
Acceptance criteria; The values of the prlndpal spots 
from the Sample solution correspond to the prindpal 
spots obtained from Standard solution A and Standard 
solution B. 

* B. The retention time of the major peak in the Sample 

solution correspond to that in the Standard solution t as 
obtained in the Assoyfor Dorzolamide, 

• C. The retention time of the major peak in the Sample 

solution corresponds to that in the Standard solution , as 
obtained In the Assay for Timolol, 

A55AY 

9 Dorzolamide 

Solution A: Acetonitrile 

Solution B: 0.2% (v/v) of phosphoric acid in water 
Mobile phase: See Tobie t . 


Table 1 


Time 

fmlnl 

Solution A 

(%) 

Solution B 

(%) 

0 

5 

95 

15.0 

5 

95 

15,1 

95 

5 

20.0 

95 

5 

20.1 

5 

95 

30,0 

5 

95 


Diluent: Acetonitrile and Solution B (5:95) 

Standard solution: 0.11 mg/mL of USP Dorzolamide 
Hydrochloride RS and 0.5 pg/mL each of USP Dorzo- 
famide Related Compound B RS and USP Dorzolamide 
Related Compound D RS In Diluent 
Sample solution: Equivalent to 0.1 mg/mL of dorzo¬ 
lamide from Ophthalmic Solution in Diluent 
Chromatograpmc system 
(See Chroma tog ropny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 253 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1.2 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 

[Notę—S ee Tobie 2 for the relatlve retention times.] 
Suitability requirements 
Resolution: NLT 3.0 between dorzolamide and 
dorzolamide related compound D; and NLT 3.0 be¬ 
tween dorzolamide and dorzolamide related com¬ 
pound B 

Reiatrve standard deviation: NMT 2.0% for the 
dorzoiamide peak 


Analysis 

S a na p I e s: 5 tandard solu tio n a n d Sample solu tion 
Calculate the percentage of the labeled amount of 
dorzolamide (CioHigNzCLjSj) in the portion of 
Ophthalmic Solution taken: 

Result = {ruin) x (G/Cu) x (M ft /Ma) x 1 00 

Ta ~ peak response of dorzolamide from the 
Sample solution 

r s = peak response of dorzolamide from the 
Standard solution 

C s = concentration of USP Dorzolamide 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of dorzolamide In the 
Sample solution (mg/mL) 

M r j - molecular weight of dorzolamide, 324.44 
Ma - molecular weight of dorzolamide 
hydrochloride, 360.90 
Acceptance criteria: 90.0%-l 10.0% 
o Timolol 

Buffer: Transfer 22 g of monobasic sodium phosphate 
into a 2-L volumetric fiask. Dissolve In 1995 ml of 
water, and adjust with phosphoric acid to a pH of 2.8. 
Dii u te with water to volume. 

Mobile phase: Methanol and Buffer (40:60) 

System suitability solution: Transfer 88 mg of USP 
Timolol Maleate RS Into a 50-mL volumetnc fiask. Trans¬ 
fer 8 mL of 0.1 M sodium hydroxide into the fiask, mix, 
and heat at 70° for 15 h. Dtlute with Mobile phase to 
volume, and mtx well. Transfer 5 mL of this solution 
into a 25-mL yofumetrlc fiask, and add 28 mg of USP 
Dorzolamide Hydrochloride RS into the same fiask. DL 
fu te with Mobile phase to volume. [Notę —The prepara- 
tion generates timolol impurity G and timolol impurity 

Standard soiution: 0.35 mg/mL of USP Timolol 
Maleate RS In Mobile phase 

Sample solution: Equivalent to 0.25 mg/mL of timolol 
from Ophthalmic Solution in Mobile phase 
Chromatographic system 
(See Chromotograpny {621), System Suitability.) 

Modę: LC 

Detector: UV 295 nm 

Column: 4,6-mm x 25-crn; 5-jum packing LI 

Column temperaturę: 40° 

How ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: System suitability solution 
[Notę—S ee Tobie 3 for the refative retention times.j 
Suitability reguirements 

Resolution: NLT 1,5 between timolol impurity G and 
timolol impurity 8 

Relath/e standard deviation: NMT 2.5% for timolol 
for five replicate injectlons 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
timolol (CuH 2 i jN 4 03 S) In the portion of Ophthalmic 
Solution taken: 

Result = (ruM) x (Cs/Cu) x (Mn/Ma) x 100 

ru - peak response from the Sample solution 

rs - peak response from the Standard solution 

Cj = concentration of USP Timolol Maleate RS in 
the Standard solution (mg/mL) 

- nominał concentration of timolol In the 
Sample solution (mg/mL) 

Mn ~ molecular weight of timolol, 316.42 
Ma = molecular weight of timolol maleate, 432.49 
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Acceptanee criteria; 90.0%-110.0% 

IMPURITIES 

• ORGANIC IMPURITIES: DORZOLAMIDE HYDROCHLORIDE 

Mobile phase, Standard solution, Sample solution, 
and Chromatographic system: Proceed as directed in 
the Assay for Dorzolamide. 

System suitability 
Sample: Standard solution 
Suitability reguirements 
Resolution: NLT 3.0 between dorzolamide and 
dorzolamide related compound D; and NLT 3,0 be¬ 
tween dorzolamide and dorzolamide related com¬ 
pound B 

Relative standard deviatron: NMT 2.0% for 
dorzolamide 
Analysis 

Sam pi es: Standard solution and Sample solution 
Caiculate the percentage of dorzolamide related com¬ 
pound D in the portion of Ophthalmic Solution taken: 

Result - ( ru/fs ) x (Q/Q) x (Hf/Hz) x 100 

fu - peak area of dorzolamide related compound D 
from the Sample solution 

Cs = peak area of dorzolamide related compound D 
from the Standard solution 
Q = coneentration of USP Dorzolamide Related 
Compound D RS In the Standard solution 
(mg/mL) 

Cu = nominał coneentration of dorzolamide in the 
Sample solution (mg/mL) 

Mn - molecular weight of dorzolamide, 324.44 
~ molecular weight of dorzolamide related 
compound D, 332,85 

Caiculate the percentage of dorzolamide related 
compound B in the portion of Ophthalmic Solution 
taken: 

Result = (rjfs) x (Cj/C u ) x (Hi/Hi) x 100 

ru = peak area of dorzolamide reiated compound B 
from the Sample solution 

rs - peak area of dorzolamide related compound B 
from the Standard solution 
C s = coneentration of USP Dorzolamide Related 
Compound B RS in the Standard solution 
(mg/mL) 

Cu - nominał coneentration of dorzolamide tn fhe 
Sample solution (mg/mL) 

M r t - molecular weight of dorzolamide, 324.44 
Ma ~ molecular weight of dorzolamide related 
compound B, 360,90 

Caiculate the percentage of any individuaf unspedfled 
impurity in the portion of Ophthalmic Solution taken: 

Result ” ( r u jtj ) x 100 

ru — peak area of any lndlvidual unspecified 
impurEty from the Sample solution 
rr = sum of the all peak areas from the Sample 
solution 

Acceptanee criteria 

fndivrdual impurities: See labie 2 . Disregard any im- 
purity peaks less than 04 0%. 


Tabfle 2 


Mamę 

Relative 

Retention 

Time 

Acceptanee 

Criteria, 

NMT (°h) 

Mai etc acid 

0.33 

Disrepard 

Dorzolamide related 
compound D* 

0,83 

0.5 

Dorzolamide 

1.00 


Dorzolamide related 
compound B b 

14 7 

2.0 

Any individual un- 
spedfied impurity 

— 

0.5 

Total impurities 

,— 

3.0 


11 (45, 65)-4 - Am in □ -6-m e th y f-5, fi - d r hyd ro -4 H- th i e n o [2, 3- b] th iopy ra n- 2 -suI- 
fonamlde 7,7-dioxide hycfrochloride. 

b 6 5fl)-4-(EthyI a m i rio) - 6- rn e thy 1-5,6-d ihydro -4 W-th i en o [2, 3 -b] th E- 

o pyra n-2-sul fon ami de 7 ,7-dio xide hyd ro c h lorrde, 

» Orcanic Impurities: Timolol Maleate 

Mobile phase, System suitability sofution, and Sample 
solution: Proceed as directed in the Assay for Timolol. 
Standard stock solution: Use fhe Standard solution as 
prepared In the Assay. 

Standard solution: 3,5 pg/mL of USP Timolol Maleate 
RS from the Standard stock solution in Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Prepare as directed in the Assay , In addition the run 
time is at least two times the retention time of timolol. 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 1.5 between timolol impurity G and 
timolol impurity B 

Relative standard devration: NMT 2.5% for timolol 
for five rep lica te injections 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of each impurity in the por¬ 
tion of Ophthalmic Solution taken: 

Result - (r w /rs) x (Cs/Cu) x (Ma/Ma) x 100 

ru = peak area of each impurity from the Sample 
solution 

r$ - peak area of timolol from the Standard 
solution 

C s = coneentration of USP Timolol Maleate RS in 
the Standard solution (mg/mL) 

Cu - nominał coneentration of timolol in the 
Sample solution (mg/mL) 

M f ) ~ molecular weight of timolol, 316,42 

Mrz = molecular weight of timolol maleate, 432.49 

Acceptanee criteria 

lndividual impurities: See Tobie i. Disregard any Im- 
purity peaks less than 04 0%. 


Table 3 


Name 

Relative 

Retention 

Time 

Acceptanee 

Criteria, 

MMT (%} 

Dorzolamide and 
maleic acid 

0.49 

Disregard 

Timolol imourEty G* 

0.58 

0.5 

Timolol impurity 

0.70 

1.0 

Timolol 

1.00 

_. 

Timolol Impurity D c 

1.51 

04 


* 4-Morphollno-l ,2,5-thEadiazQl-3-ol 1 -ox3de. 

d 3“(f?rf-Butylamino)-244-rnorpholino-l # 2,5-thiadEazol-3-yk>xy)propan-T -oJ, 
£ 4-Morphotinon 4/5-thiadiazot-3-ol. 
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Table 3 (Continued) 


Name 

Relative 

Retention 

Time 

Acceptance 

Cnteria, 

NMT (°fo) 

Any mdMdua! un- 
SDecified impurity 

— 

0.Ó 

To tal imoŁirities 

_ 

2.0 


■’ 4-MorpholinO‘1 f 2 l 5-thrndrazol-3-ol l-axide. 

b 3-(fert-Bulylamino)-2T4-morphoNno-] ,2,5-Lhladiazol-3-yloxy)propar>1 -ol. 
c 4-MorphDlino-l ,2,5-thiadiazol-3-oL 


5FECIFSC TESTS 

e Steriuty Tests <71): Meets the reguirements 

* PM (791): 5.4-S.9, at 22° 

ADDSTIONAL REQUIREMENT5 

* Packagimg and Storage: Preserve in tight containers 

protected from Irght, at contro!led room temperaturę- 
e USP reference Standards (11) 

USP Dorzolamide Hydrochioride RS 
USP Dorzolamide Related Compound B RS 
(4R, 6S)-4-(Ethy lami no)-6-methyl-5, 6 -d fhydro-4 H-thieno 
[ 2 , 3 - 6 ] th iopyra n- 2 -su Ifo nam i de 7,7-d Eoxide 
hydrochioride* 

GoHidsfaCWa' HCI 360.90 
USP Dorzolamide Related Compound D RS 
(45,ó^-4-Amino-ó-methyl-5,ó-dIhydro-4ff-thieno[2 f 3- 
tj]thiopyran- 2 -su[fonamide 7,7-diox.ide hydrochioride. 
C«H 12 N 2 0 4 $3 - HCI 332.85 
USP Timolol Maleate RS 


IDe Map ram Hydrochioride 



C 24 H 30 N 2 G 2 ■ HCI ■ H^O 432.99 

C M H M NaOa-HCI 414,97 

2-Pyrrolidinone, 1 -ethyL4-[2-(4-morpho[iny])ethyl]-3,3-di- 
phenyf-, monohydrochloride, monohydrate, (±); 

(±)-l-Ethyl-4-(2-rnorpholinoethyt)-3,3-diphenyl-2-pyrraJidi- 
nonę monohydrochloride monohydrate [7081-53-0]. 
Anhydrous [113-07-5]. 

DEFINITfON 

Doxapram Hydrochioride, dried at 105° for 2 h, contains 
NLT 98,0% and NMT 102.0% of doxapram hydrochioride 
CC^H m N 2 02 HCI). 

IDENTIFICATION 
* A. INFRARED ABSORPTION (197K) 

■ B. The retention time of the major peak of the Sample 
sofution corresponds to that of the Standard solution , as 
obtained in the Assoy* 

o c. Identification Tests—General (191), Chbride: Meets 
the reguirements 

AS5AY 
o Procedurę 

Solution A: To each L of water, add 0.1 ml of trifJuoro- 
acetic add, 

Solution 8 ; To each L of acetonitrile, add 0.1 mL of 
tnfJuoroacetic acid. 

Mobile phase: See Tobie 1. 


Table 1 


Time 

(mini 

Solution A 
£%> 

Solution B 

W 

0 

90 

10 

20 

50 

50 

25 

50 

50 

25.1 

90 

10 

30 

90 

10 


DiJuent: Acetonitrile and water (30:70) 

Standard solution: 0,2 mg/mL of USP Doxapram Hy- 
drochlonde RS in Diluent 

Sample solution: 0.2 mg/mL of Doxapram Hydrochlo- 
ride in Diluent 
Chrom atographic system 
(See Chroma tography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 5-cm; 2.5-pm packing LI 
Column temperaturę: 35° 

Flow ratę: 1.0 mL/min 
Injection vo[ume: 5 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tarling factor: NMT 2.0 
Relative standard deviation: NMT 0.73% 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of doxapram hydrochioride 
(C 2 ^H 30 N 2 O 2 ■ HCt) in Lhe portfon of Doxapram Hydro- 
ehloride taken: 

ResuJt = ( ru/rs ) x (C s /Cu) x 100 

ru - peak response of doxapram from the Sample 
solution 

r$ = peak response of doxapram from the Standard 
solution 

Cs - concentration of USP Doxapram 

Hydrochioride RS in the Standard solution 
(mg/mL) 

C u - concentration of Doxapram Hydrochioride in 
the Sample solution (mg/mL) 

Acceptance critena: 98.0%-lO2.0%, preyiously dried 
at 105 c for 2 h 

IMPURITIES 

■ Residue on Ignition (281): NMT 0.3% 


Delete the following: 

HEAW Metals <23 T), Method Ih 20 ppm® jgtei i ^ - 0 , e> 

* ORGANIC IMPURITIES 

Solution A, Sofution B, Mobile phase, Diluent, and 
Chromatographic system: Proceed as dlrected in the 
Assoy. 

System suitability solution: 2 mg/mL of USP Dox- 
apram Hydrochioride RS and 0.04 mg/mL of USP Dox- 
apram Reiated Compound B RS in Diluent 
Standard solution: 0.004 mg/mL each of USP Dnx- 
apram Hydrochioride RS and USP Doxapram Related 
Compound B RS in Diluent 

Sample solution: 2 mg/mL of Doxapram Hydrochioride 
in Diluent 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—S ee Tobie 2 for reEative retention times.] 
Suitability reguirements 

Resolution: NLT 1.5 between doxapram related com¬ 
pound B and doxapram, System suitability solution 
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Relative standard devtatton: NMT 5.0% for dgx- 
apram related compound B and doxapram, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of doxapram related com¬ 
pound B in the portion of Doxapram Hydrochloride 
taken: 

Result = (r y /r s ) x (O/Cu) x 100 

r u - peak response of doxapram related compound 
B from the Sample solution 

r$ - peak response of doxapram related compound 
B from the Standard solution 
Cs ~ concentration of USP Doxapram Related 
Compound B RS In the Standard solution 
(mg/mL) 

Cu = concentration of Doxapram Hydrochloride in 
the Sample solution (mg/mL) 

Calculate the percentage of doxapram chloroethyl 
analog or any indMdual unspecified impurity tn the 
portion of Doxapram Hydrochloride taken: 

Result - (ry/rs) x (C s /Cu) x 1 00 

r u - peak response of doxapram chloroethyl 

analog or any individua! unspecified impurity 
from the Sample solution 

r$ = peak response of doxapram from the Standard 
solution 

C$ = concentration of USP Doxapram 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - concentration of Doxapram Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance cnteria: See Tobie 2. Dłsregard any peak 
below 0.05%. 


Table 2 


Name 

Relatlve 

Retention 

Time 

Acceptance 

Criteria, 

NfWT 

Doxapram related 
compound B 

0.9 

0.2 

Dojtapram 

1.0 

__ 

Doxapram chloroethyl 
anafoce 

3.9 

0.2 

Any rndividual 
unspecified imDuritv 

— 

0.2 

To tal fmpurities 

— 

1.0 


J 4- (2 -Ch I oroe thyl}-1 -e thyJ - 3,3-di p h eny I py rrol rdi n-2-o ne. 


5PECIFIC TESTS 

• pH (791) 

Sample solution: 10 mg/mL of Doxapram Hydrochlo- 
ride in water 

Acceptance criteria: 3.5-5.0 

• Loss on Dryinc (731) 

Analysis: Dry at 105° for 2 h. 

Acceptance cnteria: 3.0%-4.5% 


Doxapram Hydrochloride Injection 

DEHNmON 

Doxapram Hydrochloride Injection is a sterile solution of 
Doxapram Hydrochloride in Water for Injection. It con- 
tains NLT 90.0% and NMT 110.0% of the labeled amount 
of doxapram hydrochloride monohydrate (Cz^oNzOz * 
HO ■ H a O). 

IDENTIFICATION 

• A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtalned in the Assay. 

• B. The UV spectrum of the major peak of the Sample 
solution corresponds to that of the Standard solution t as 
obtained in the Assay. 

ASSAY 

• Procedurę 

Solution A: To each l of water, add OJ mL of trifluoro- 
acetic add. 

Solution B: To each L of acetonitrile, add 0.1 mL of 
Łrifluoroacetic acid. 

Mobile phase: See Tobie h 


Table 1 


Time 

tm\n\ 

Solution A 

<%V 

Solution B 
<%> 

0 

90 

10 

20 

50 

50 

25 

50 

50 

25.1 

90 

10 

30 

90 

10 


Diluent: Acetonitrile and water (30:70) 

Standard solution: 0.2 mg/mL of USP Doxapram Hy¬ 
drochloride RS in Diluent 

Sample solution: Nominally 0.2 mg/mL of doxapram 
hydrochloride monohydrate, equivalent to OJ 9 mg/ml 
of doxapram hydrochloride from Injection in Diluent 
Chromatograpnic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm. For Identification test B, use a 
diodę array detector in the rangę of 190-300 nm. 
Column: 4.6-mm x 5-cm; 2.5-jim packing LI 
Column temperaturę: 35 p 
Flow ratę: 1,0 mL/min 
Injection voItime: 5 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tatling factor: NMT 2.0 
Refative standard devration: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the fabefed amount of dox- 
apram hydrochloride monohydrate (C 24 H 30 M 2 G 2 * HCI * 
H 2 0) in the portion of Injection taken: 


ADDITIONAL REQUIREMENTS 

* Packaginc and Storage: Presen/e in tight eontainers. 
e USP ReFERENCE 5TANDARDS (11) 

USP Doxapram Hydrochloride RS 
USP Doxapram Related Compound B RS 
1 «Ethyl-4~{2-[{2-hydroxyethy!)amina]ethyl}-3,3- 
diphenyipyrrolidin-2-one hydrochloride. 
C 22 H 29 CIN 1 D 2 388.93 


Result = (r u /n) x (CJCa) x (Mri/M^) x 100 

ru = peak response of doxapram from the Sample 
solution 

fs = peak response of doxapram from the Standard 
solution 

Cs = concentration of USP Doxapram 

Hydrochloride RS in the Standard solution 
(mg/mL) 

C u - nommal concentration of doxapram 

hydrochloride monohydrate in the Sample 
solution (mg/mL) 
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Mrs = molecular weight of doxapram hydrochloride 
monohydrate, 43 2,99 

Mr 2 = molecular weight of anhydrous doxapram 
hydrochloride, 414.97 
Acceptance criteria: 90.0%-110.0% 

mpumrm 

® ORGAftlC IMPURITIES 

Solution A, Solution B, Mobile phase, Diluent, and 
Chromatographic system: Proceed as directed in the 
Assay. 

System suitability solution: 2 mg/mL of USP Dox- 
apram Hydrochloride RS and 0.04 mg/mi of USP Dox- 
apram Related Compound B RS in Diluent 
Standard solution: 0.004 mg/mL of USP Doxapram 
Hydrochloride RS in Diluent 

Sample solution: Nominally 2 mg/mL of doxapram hy¬ 
drochloride monohydrate, equivalent to 1.9 mg/mL of 
doxapram hydrochloride from Injection in Diluent 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—S ee Table 2 for relative retention fimes.] 
Suitability reguiremenEs 

Resolution: NLT 1,5 between doxapram related com¬ 
pound B and doxapram, System suitability solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of doxapram related com¬ 
pound B, doxapram chloroethyi analog, or any individ- 
ual unspecified degradation product in the portion of 
Injection taken: 

Result = (r u /r s ) x (C s /Cu) x 1 00 

ru - peak response of each correspondmg impurity 
from the Sample solution 

r$ = peak response of doxapram from the Standard 
solution 

Cj = concentration of USP Doxapram 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nomina] concentration of doxapram 

hydrochloride monohydrate in the Sample 
solution (mg/mL) 

Acceptance criteria: See Jobie 2 . Disregard any peak 
belo w 0.1 %. 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (°/o) 

Doxapram related 
compound B 

0.9 

0.2 

Doxapram 

1.0 

_ 

Doxapram chloroethyi 
analoa* * 

3.9 

0.2 

Any IndMduat 
unspecified degradation 
product 

— 

0.2 

Total imourities 

— 

1.0 


M-(2-Chloroethy|>l 'ethyl-3,3-d[phenylpyrrolidin-2-one r 

SPECIFIC TESTS 

■ PH (791): 3.5-5.0 

<» Racterial Endotoxins Test (85): It contains NMT 3.3 
USP Endotoxin Unlts/mg of doxapram hydrochloride. 

* Other Requirements: It meets the reguirements in Injec- 
tions and Implanted Drug Products (1). 


ADPITiONAL REQUIREMENTS 

* Packaging and STORACE: Preserve in single-dose or mul- 
tiple-dose containers, preferably of Type 1 glass. Storę at 
contro!led room temperatura. 

• USP Reference Standard* (TT) 

USP Doxapram Hydrochloride RS 
USP Doxapram Related Compound B RS 
1-Ethyl-4-{2“[(2“hydroxyethyl)amino]ethyi}-3,3- 
diphenylpyrrolidin-2-one hydrochloride. 

C22H29CIN2O2 388.93 
USP Endotoxin RS 


Doxazosin Mesylate 



D. .0 

W 

hjcT' “"oh 


CzaHaNsOj ■ CH 4 0 3 S 547.58 

Piperazine, 1 -(4-amino-6,7-dimethoxy-2-quinazolinyf)-4- 
[(2,3-dIhydrO'l ,4-benzodioxin-2-y!)carbonyl]-, 
monometha nesu ffo nate; 

1 -(4-AminO“6,7“d3methoxy“2"quinazolinyE)-4-(1,4-benzodi- 
oxa n - 2 -yfcarbonyf)piperazine monometha nesulf onate 
[77883-43-3], 

DEHNITION 

Doxazosin Mesylate contains NLl 98.0% and NMT 102.0% 
of doxazosin m esyla te (C 23 H 25 N 5 O 5 CH.iG 3 $), calcu ta ted 
on the dried basis. 

IDENTIFICATION 

* A. INFRARED AB50RPTEON (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Solution A: 50 mg/mL (w/v) of phosphoric arid in 
water 

Solution B: Acetomtnle 
Solution C: Water 

Solution D: Mix 100 mL of Solution B and 2 g of phos- 
phoric acid. 

Mobile phase: See Tobie 7. 


Table 1" 


Time 

(mini 

Solution A 

Solution B 

(%1 

Solution C 

f%) 

0 

20 

10 

70 

10 

20 

22 

58 

35 

20 

50 

30 

40 

20 

50 

30 


■ Between sample injections, Ehe system is re-equifjbrated for at least 7 
min or Lrnifl a slabie baselme is obtained^ representing the startrng tom- 
posftlon. 


System suitability solution: 12 pg/mL of USP Dox- 
azosin Related Compound A RS and 12 pg/mL of USP 
Doxazosin Related Compound B RS in a mrxture of 5o- 
iution C and Solution D (9:1). Initially add about 2.5 ml 
of Solution D and then add Solution D or Solution C to 
maintain a finał composition of Solution C and Solution 
D in the ratio of 9:1. Sonicate bnefiy for complete 
dissolution. 
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Standard solution: 0.6 mg/mL of USP DoXazosin Me¬ 
sylate RS in a mixture of Solution C and Solution 0 (9:1). 
Initially add about 2 mL of Solution D and then add 
Solution D or Solution C to maintain a finał composition 
of Solution C and Solution D in the ratio of 9:1, Sonicate 
briefly for complete dissolution. 

Sampfe solution: 0.6 mg/ml of Doxazosin Mesylate in 
a mixture of Solution C and Solution D (9:1), initially 
add about 2 mL of Solution D and then add Solution D 
or Solution C to maintain a finał composition of Solution 
C and Solution D in the ratio of 9:1* Sonicate briefly for 
complete dissolution. 

Chromatographie system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Cotumn: 4-mm x 25-cm; 5-pm packing L7 

Column temperaturę: 35° 

Flow ratę: 0.8 mL/min 
Injection volume: 10 \xt 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 4 between doxazosin related com- 
pound A and doxazosin related compound B, System 
suitability solution 

Relative standard deviation: NMT 0*73%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of doxazosin mesylate 
(C 23 HZ 5 N 5 OS • CH^OjS) in the portion of Doxazosin Me¬ 
sylate taken: 

Result - (ruM) x (G/G) x 100 

ru = peak response from the Sample solution 

r$ - peak response from the Standard solution 

G - concentration of USP Doxazosin Mesylate RS 
in the Standard solution (mg/mL) 

G - concentration of Doxazosin Mesylate in the 
Sample solution (mg/mL) 

Acceptance cnteria: 98<0%-102*0% on the dried basis 

IMPURITIE5 

* RtSlDUE ON Ignitjon (281): NMT 0.1% 

Delete the foltowing; 

% Heavy Metals, Method II (231): NMT 20 ppm# ». 

* organic iMPURnriES 

Solution A, Solution B, Solution C, Solution D, Mobile 
phase. System suitability solution, and Chromato- 
graphfc system: Proceed as directed in the Assay. 
Standard solution: 0,0015 mg/mL each of USP Dox- 
azosin Mesylate RS, USP Doxazosin Related Compound 
A RS, USP Doxazosin Related Compound B RS, USP 
Doxazosin Related Compound C RS, USP Doxazosin Re¬ 
lated Compound D RS, USP Doxazosin Related Com- 
ound E RS, USP Doxazosm Related Compound F RS, 

5P Terazosin Related Compound A R5, and USP Ter- 
azosin Related Compound C RS in a mixture of Solution 
C and Solution D. Initially dissolve USP Doxazosin Re¬ 
lated Compounds A, B, C, D, E, and F RS and USP 
Terazosin Related Compounds A and C RS in approxi- 
mately 2 mL of Solution D only and then add Solution D 
or Solution C to maintain a finał composition of Solution 
C and Solution D in the ratio of 9:1. Sonicate briefly for 
complete dissolution, 

Sample solution: 0.6 mg/mL of Doxazosin Mesylate in 
a mixture of Solution C and Solution D (9:1). Initially 
add about 2 mL of Solution 0 and then add Solution D 


or Solution C to maintain a finał composition of Solution 
C and Solution D in the ratio of 9:1 . Sonicate briefly for 
complete dissolution. 

System suitability 

Samples: System suito bili ty solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 2 between doxazosin related com¬ 
pound A and rioxazodn related compound B, System 
suitability solution 

Relative standard deviation: NMT 10% for all peaks, 
Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcułate the percentage of each impurity in the por¬ 
tion of Doxazosin Mesylate taken: 

Result = (rjr s ) x (G/G) x x 100 

ro = peak response of each impunty from the 
Sample solution 

rs - peak response of each impurity or doxazosin 
mesylate (for calculating unspecified 
impurities) from the Standard solution 
Cs = concentration of the corresponding USP 
Doxazosin Related Compound RS or USP 
Doxazosin Mesylate RS (for calculating 
unspecified impurities) in the Standard 
solution (mg/mL) 

Cy =e concentration of Doxazosin Mesylate in the 
Sample soiuthn (mg/mL) 

Mri ~ molecular weight of the corresponding 
impurity in the sample (see Tobie 2) 

M f j - molecular weight of corresponding impurity 
Reference Standard (see Tobie 2) 

Acceptance criteria: See Table 2 . 


Tobie 2 


Warne 

Relative 

Retem 

tion 

Time 

Molecu¬ 

lar 

Weight 
of Refer¬ 
ence 

Standard 

(Mri) 

Molecu¬ 

lar 

Weight 
of Corre¬ 
sponding 
Impurity 

In Sam¬ 
ple 
(MrA 

Accep¬ 
tance 
Criteria, 
NMT (%> 

Terazosin 

related 

com¬ 

pound 

Ał.b 

0*20 

362.25 

481,55 

0,3 

Doxazosfn 

related 

com¬ 

pound 

A c - b 

0.44 

248.28 i 

344.39 

0.25 

Doxazosin 
related 
com¬ 
pound B 3 

0,48 

222.20 

222.20 

0.25 


* 1 -C4-Amino-6,7^dtmetho?ty-2-quina2o1iny Ijpfperazlne, di hydrach loride. 
13 This impurity exlst$ as a mesylate salt in the sample. 
c N~ 1 H 4-Benzod1oxane-2-carbonyf piperazine. 
d 6 t 7- Di m eth oxyq u i n azo I i ne-2,4-d ione. 
e 2-Chloro*4-amino-6 N 7-dimethoxy quinazolfne* 

' 1 H 4-BisC4-amino-6,7-dimethoxy-2-quinazofiny0piperazine H dihydrochlo- 
ride* 

^ l*4-Benzcxijoxane-2-carboxylic acid. 
h 2*4 - D ich loro-6,7-d i me thoxyquinszol ine, 

1 N,/^ars(l , 4 -benzodi 0 xane- 2 -catbony 1 )piperazine. 
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Table 2 (Continued) 


Namo 

Rdattve 

Reten¬ 

tion 

Time 

Molecu 

lar 

Weight 
of Ref er 

ence 

Standard 

Molecu* * 

lar 

Weight 
of Corre- 
spondlng 
Impurity 
in Sam¬ 
ple 

Accep¬ 

tance 

CriierEa, 

NMT 

Doxazosrn 

related 

com¬ 

pound 

0 * 

0.56 

239.66 

33577 

0.25 

Terazosin 

related 

com¬ 

pound 

O 

0.61 

565.45 

6S4.75 

0,25 

Qoxazasin 

reiated 

com* 

Dound D? 

0.83 

196,16 

196,16 

0.25 

Doxazosjn 

mesvlate 

1*00 

— 

— 

— 

Ooxazosin 

reiated 

com- 

oound E h 

1.45 

259.09 

259.09 

0.25 

Doxazosrn 
related 
com¬ 
pound P 

1*55 

410.42 

410,42 

0.25 

Any un- 
speclfied 
imourilY 

— 

— 

— 

0,10 

Total im- 
Durities 


— 

— 

1.0 


* 1 -(4-Amino-6,7-dimethGxy-2^quina,zalinyl)płpefazine, djhydrochforide, 

6 This Empurfty ejusts as a mesytate sal Mn the sarn ple. 

* AM f 4-Benzodioxane-2-carbonyJ piperazine* 
d 6,7*Dimethoxyquinazcline-2,4-dione. 

■ 2-Chloro*4^mirio-6 # 7-dtrnethoxy qulnazoJine. 

' 1,4-Bi5(4-amrno-6,7-dEmeŁhQxy-2-quinazolinyl)piperazme, difoydrochło- 
ride. 

u l,4-Benzodioxane-2-earboxylic add. 
h 2 ,4 -Dic h loro-6, 7-di m ethoxy q ui n azali ne* 

J N,/V'Bis(1 ,4-benzE>dfoxane-2~carbonyl)plperazine. 

SPECIFIC TESTS 

* LOSS ON PRYING (731) 

Sample: 1*0 g 

Analysis: Dry the Sample under vacuum at 105° for 4 
h. 

Acceptance critena: NMT 2.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Freserve in well-ciosed contain- 

ers, and storę below 30 fl * 

* USP Refehence Standard* (11) 

USP Doxazosin Mesy!ale R5 
USP Doxazosin Related Compound A RS 
AM, 4-Benzodioxane-2-carbQnyl piperazine. 

CnHi 6 Nz0 3 248,28 
USP Doxazosin Related Compound 0 RS 
ó,7-DimethQxyquinazoJine-2,4-dione* 

CioHioNiOit 222.20 
USP Doxazosin Related Compound C RS 
2-Chloro-4-amino*6,7“dimethoxyquinazolme. 
CioHmCIN^O, 239.66 


USP Doxazosin Related Compound D RS 

1.4- Ben2odioxane-2-carboxylrc add, 

C 9 H fl 0 5 196.16 

USP Doxazosin Related Compound E RS 

2.4- DfchlGrG-ó,7-dimethoxyquinazo!ine ł 
C ia H fl CI 2 Nz0 2 259,09 

USP Doxazosm Related Compound F RS 
N,N'-Bis(1,4-benzodloxane-2-carbonyE)piperazrne. 

C 22 H 32 N,0* 410.42 

USP Terazosin Related Compound A RS 
1-(4-Amino-6,7-dimethoxy-2-quinazoiinyl)piperazme, 
dihydrochloride. 

C^HipNsOz ■ 2HCI 362*25 
USP Terazosin Related Compound C RS 

1.4- Bis(4-aminO"6 / 7-dimetrK>xy-2-qurnazolinyl)pipeM 
azine, dihydrochlortde, 

C M H a Na(Xi ■ 2HCI 565.45 


Doxazo$in Tablets 


DEFINITtON 

Doxazostn Tablets contain an amount of Doxazosin Mesylate 
equivalent to NLT 90.0% and NMT 110,0% of the labeled 
amount of doxazosin (C 2 iH 2 sN s Q 5 ). 

IDENTIFICATION 

* A* The retention dme of the major peak of the Sample 

solution corresponds to that of Lhe Standard solution, as 
obtained in the Assay * 

ASSAY 

• Procedurę 

Buffer: Transfer 3.4 g of mnnnbasir potassium phos- 
phate into a 1-L fiask, and add 800 mL of water and 
4.0 mL of triethylamine to dissolve. Adjust with phos- 
phohc acid to a pH of 4.5, and di lute with water to 
volume. 

Mobile phase: Methanol and Buffer (110:90) 

Diluent; Methanol and 0.1 N hydrochloric acid (90:10) 
Standard solo tron: 49 pg/ml of USP Doxazosin Mesyl¬ 
ate RS in Diluent 

Sample stock solution: Transfer 10 Tablets, whole or 
ground, into a 250-mL yolumetric fiask, add 10 mL of 
water, and sonicate until the Tablets are disintegrated. 
Add 150 mL of Diluent , sonicate for 30 min, and dilute 
with Diluent to vo!ume. 

Sample solution: Nominally 0,04 mg/ml of doxazosln 
in Diluent from Sample stock solution 
Chromatographic system 
(See Chfomotography (621 ), System Suitability.) 

Modę: LC 

Detector: UV 245 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Cofumn temperaturę: 40° 

Flow ratę: 1 mL/min 
Injectron volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Capacity factor, NLT 2.0 
Column effrdency: NLT 1000 theoretical pfates 
Tailiiig factor: NMT 2*0 
Relative standard deviation: NMT 2,0% 

Analysis 

Sampfes: Standard solution and Sample solution 
Cal cu la te the percentage of the labeled amount of 
doxazosin {C 21 H 25 N 5 O 5 ) in the portion of Tablets 
taken: 

Resuft - (ru/ri) x (Q/Co) x (M r ,fM fZ } x 100 
fu = peak response from the Sample solution 
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^ = peak response from the Standard soiution 

Cs = concentration of the Standard soiution 
(mg/mL) 

Cu - nominał concentration of the Sample soiution 
(mg/mL) 

Mn - molecular weight of doxazosrn, 451,48 
M t 2 ~ molecular weight of doxazo$in mesylate, 

547.58 

Acceptance criteria: 9fl_0%-110 0% 

PERFORMANCE TESTS 

• DlSSOLUTION (711) 

Medium: 0,01 N hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard soiution: A known concentration of USP Dox- 
azostn Mesylate RS In Medium 

Sample soiution: Pass a portion of soiution under test 
through a suitable frlter. Dilute with Medium as needed. 
Instrumental conditions 
Modę: UV 

Anaiytical wavelength: 246 nm 
Analysis 

Samples: Standard soiution and Sample soiution 
Determine the percentage of the labeled amount of 
doxazosin mesylate {C 23 H 25 N 5 O 5 * * CH 4 SO 1 ) dissolved 
by comparing the UV absorption of the Sample solu- 
tion and Standard soiution. 

Tolerances: NLT 70% (Q) of the labeled amount of 
doxazosin mesylate (CziHzsNsOs ■ CH 4 SO 3 ) is dissolved. 

■ Uniformity of Dosace Units (905): Meet the 
reąuirements 

ADDITIGNAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight containers. 

• USP Reference Standard* (11) 

USP Doxazosin Mesylate RS 


Poxepin Hydrochloride 



1-Propanamine, B-dibenzj^eJoKepin-IICófOylidene-HN- di- 
metbyl-, hydrochloride; 

N, A/-Dimethyld ibenz[b, e]oxepin-A’* (6 WJ-y-propyl aminę hy¬ 
drochloride [1229-29-4]. 
f)-isomer [4698-39-9], 

ZJ-isomer [25127-31-5]. 

DE FI NI Tl ON 

Doxepin Hydrochloride, an (£) and (Z) geometrie isomer 
mixture, contains the equivalent of NLT 98,0% and NMT 
102.0% of doxepin hydrochloride (CięHjiNO * HO), calcu- 
lated on the dried basis, It contains NLT 13.6% and NMT 
18.1% of the (Z)-isomer, and NLT 81.4% and NMT 
88,2% of the (£)-isomer. 

IDENTIFICATION 

* A, INFRARED ABSORPTION (197K) 

* B. The retention tlme of the major peak of the Sample 

soiution corresponds that of the Standard soiution , as ob- 
tained in the Assay. 

* C. Identification Tests^Generai, Chloride (191) 

Diluent: Alcohol and water (50:50) 

Sample soiution: 10 mg/mL of Doxepin Hydrochloride 
in Difuent 


Acceptance criteria: Meets the reąuirements of the test 
for aminę hydrochlorides 

ASSAY 
* Procedurę 

Mobile phase: Methanol and 0,2 M monobasic sodium 
phosphate buffer (3:7). Adjust with 2 N phosphoric add 
to a pH of 2.5. 

Standard soiution: 0.1 mg/mL of USP Doxepin Hydro- 
chloride RS in Mobile phase 

Sample soiution: 0.1 mg/mL of Doxepin Hydrochloride 
in Mobile phase , Sonication may be used to ald in 
dissolution. 

Chromatographk system 
(See Chrcmotography (621), System Suitabilky.) 

Modę: LC 

Detector; UV 254 nm 

Column: 4-mm x 12.5-em; packing L7 

Column temperaturę: 50° 

FIow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitabilky 
Sample: Standard soiution 
Suitabllity reąuirements 
Resolution: NLT 1.5 between the (£)- and (Z> 
isomers 

Talling factor: NMT 2.0 for both the (£)- and (Z)- 
isomers 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of doxepin hydrochloride 
(C !9 H 2ł NO - HCI) in the portion of DoxepIn Hydrochlo- 
ride taken: 

Result = [(r^> + r m )f(r sw + r i<v ] x (CdCu) * 100 

rum ~ peak response of the (Z>isomer from the 
Sample soiution 

rum ~ peak response of the (£)-isomer from the 
Sample 50 /uf/on 

= peak response of the (Z)-isomer from the 
Standard soiution 

rsm - peak response of the (£)-isomer frorn the 
Standard soiution 

Cs = concentration of USP Doxepin Hydrochloride 
RS in the Standard soiution (mg/mL) 

Cu ~ concentration of Doxepin Hydrochloride in the 
Sample soiution (mg/mL) 

Calculate the percentage of the (Z)-isomer of doxepln 
hydrochloride (C^HziNO ■ HCI) in the portion of 
Doxepin Hydrochloride taken: 

Result - (ruf/j/fsf/>) x (Cs/Cu) x 100 

rum = peak response of the (Z)-isomer from the 
Sample soiution 

fsfrj = peak response of the (Z)-lsomer from the 
Standard soiution 

C$ - concentration of the (Z)-isomer in the 

Standard soiution (mg/mL) based on the 
labeled percentage of (Z)*isomer In USP 
Doxepin Hydrochloride RS 

Cu = concentration of Doxepin Hydrochloride in the 
Sample soiution (mg/mL) 

Calculate the percentage of Lhe (E)-l somer of doxepin 
hydrochloride (CiyH^NO ■ HCI) in the portion of 
Doxepin Hydrochloride taken: 

Result - (rumffm) * (G/Cy) x 100 

rm - peak response of the (£)-isomer from the 
5 ample soiution 

r$m - peak response of the {£?)-isomer from the 
Standard soiution 
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Cs = concentration of the (£)-isomer in the 

Standard solution (mg/mL) based on the 
labeled percentage of (£)-isomer in USP 
Doxepin Hydrocnloride RS 

Cu = concentration of Doxepin Hydrochloride in the 
Sample solution (mg/mL) 

Acceptanee criteria 

Doxepin hydrochloride: 98.0%-l 02.0% on the dried 
basis 

(Z)4somer of doxepm hydrochloride: 1 3.6%-18.1 % 
(E)-isomer of doxepin hydrochloride: 81.4%-88.2% 

IMPURITIES 

* Residue on ignition (281): NMT 0.2% 

Detete the fotiowing: 

# * HEAVY metałs, Meth od II (231): 20 ppm* coffidjIjm-a&n?) 

• ORGANIC IMPURITIES 

[Notę—T his procedurę is not intended to resolve the (Ę- 
and (Z)-isomers of doxepin hydrochloride. Minor varia- 
tions in Mobile phase composition could result in a 
shoulder in the trailmg edge of doxepin, In cases where 
there may be separation, ooth the (£> and (Z)4somers 
should be used in the appropriate ealculatlon.] 

Solution A: Water and phosphoric acid (10:1) 

Buffer: 1.42 g/L of dibasic sodium phosphate. Adjust 
with Solution A to a pH of 7.7, 

Mobile phase: Methanol, acetonitrile, and Buffer 
(50:20:30) 

Diluent: Mobile phase and 2 N sodium hydroxide 
( 1000 : 2 ) 

Standard solution: 0.001 mg/mL eath of USP Doxepin 
Hydrochloride RS, USP Doxepin Related Compound A 
RS, and USP Doxepln Relateo Compound B RS; and 
0,002 mg/mL of USP Doxepln Related Compound C RS 
in Diluent Sonication for about 1 min may be used to 
aid the inilial dissolution of the compounas. 

Sample solution: 1 mg/mL of Poxepin Hydrochloride 
in Diluent 

Chromatographic system 

(See Chromatography (6 21), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; 5-pm packlng LI 

Column temperaturę: 30° 

Row ratę: 1 mL/min 
Injection volume: 20 pL 

Run time: 2.2 times the retention tlme of doxepin 
System suitability 
Sample: Standard solution 

[Notę —See Table 1 for relative retention times. The 
doxepin related compound C peak will be the largest 
peak in the Standard solution chromatogram,] 
Suitability requirements 

Resolution: NLT 1.5 between doxepin related corm 
ound A and doxepin related compound C; NLT 1.5 
etween doxepin related compound C and doxepm 
related compound B 

Signal-to-noise ratio: NLT 10 for all the peaks 
Analysis 

Sam pies: Standard solution and Sample solution 
Caleulate the percentage of each doxepin related com¬ 
pound In the portion of Doxepin Hydrochloride taken: 

Result - (ryfrs) x (Cs/Cu) x 100 

ru - peak response of doxepin related compound 
A, B, or C from the Sample solution 
= peak response of doxepin related compound 
A, B, or C from the Standard solution 


Cs - concentration of USP Doxepin Related 
Compound A RS, USP Doxepin Related 
Compound B RS, or USP Doxepin Related 
Compound C RS in the Standard solution 
(mg/mL) 

Cu = concentration of Doxepin Hydrochloride in the 
Sample solution (mg/mL) 

Calculate the percentage of each unspecified impurity 
in the portion of Doxepln Hydrochloride taken: 

Result - (rufr s ) x (CsiCu) x 100 

ru = peak response of each unspecified from the 
Sample solution 

r s - peak response of doxepln (sum of (£)- and 
(Z)-isomers) from the Standard solution 

Cs = concentration of USP Doxepin Hydrochloride 
RS in the Standard solution (mg/mL) 

C u = concentration of Doxepin Hydrochloride in the 
Sample soiution (mg/mL) 

Acceptanee criteria: See 7b6/e h Disregard any peak 
with a re!ative retention time less than 0.25. 


Table 1 


Na me 

Relattve 

Retention 

Time 

Acceptanee 
Criteria, 
NMT (%) 

Doxepin related compound A 

048 

0.10 

Doxepin related comooiind C 

0.55 

0.20 

Doxepin related comoound B 

0,63 

0.10 

Doxepin 

KO 

.— 

Any individual H unspecified im- 
purrty 


0.10 


SPECU HC TESTS 

• Loss on Drying (731) 

Analysis: Dry under vacuum at 60° for 3 h, 
Acceptanee criteria: NMT 0,5% 

ADDETIONAL REQUIREiWENT5 

* Packaging and Storage: Preserve in well-dosed 
containers, 

O USP Reference Standards (11) 

USP Doxepin Hydrochloride RS 
USP Doxepin Related Compound A RS 
Dibenzo[6,e]oxepin-l 1 ( 6H)~one . 

CnHioOa 210.23 

USP Doxepin Related Compound B RS 
11 (R5)-'(3-(Dimethylamino)propyt)-6,l 1 -dihydrodibenzo 
[b,e]oxepin-11-oL 
Ci9H2 3 N02 29739 

USP Doxepin Related Compound C RS 
(£,Z)-3-(Dibenzo[b,e]oxeprn-11 (6ffylidene)-/\J-methyl- 
propoan-1 -aminę. 

GiHisNO-HCI 301.81 


Doaepin Hydrochloride Capsyles 

DEFINITION 

Doxepin Hydrochloride Capsules contain NLT 90,0% and 
NMT 110.0% of the iabeled amount of doxepin 
(Ci?H 2T NO). 

IDENTIFICATION 

* A. The retention times of the major peaks for (£)- and 
(Z>isomers of the Sample soiution correspond to those of 
the Standard solution, as obtained in the Assoy. 
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AS5AY 

• Procedurę 

Mobile phase: Methanol and 0.2 M monobasic sodium 
phosphate buffer (3:7). Adjust with 2 N phosphoric add 
to a pH of 2.5, 

Standard solution: OJ mg/mL of USP Doxepin Hydro¬ 
chloride RS in Mobile phase 

Sampie stock solution: Nominally 0.5 mg/mL of dox* 
epin hydrochloride from the contents of NIT 70 Cap- 
sules in Mobile phase, prepared as follows. Remove, as 
compfetely as possible, the contents of NLT 20 Cap- 
sules, Mix the combined contents, and transfer a surta- 
ble quantity of the powder, equivaient to 50 mg of 
doxepin hydrochloride, to a 100-mL vofumetric fiask. 
Add 70 mL of Mobile phase, and shake by mechanical 
means for 30 min. Dilute with Mobile phase to volume, 
and filter. Use the fil tratę. 

Sampie solution: Nominally OJ mg/mL of doxepin hy¬ 
drochloride from 5 ample stock solution in Mobile phase 
Chromatograpbic system 
(See Chromatogropny {62 1), System Sultability ,) 

Modę: LC 

Detector: UV 254 nm 

Coiumn: 4-mm x 12.5-cm; packing L7 

Coiumn temperaturę: 50° 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sampie: Standard solution 
Suitability requirements 

Resolution: NLT 1.5 between the (£)- and (Z)-isomers 
Tafiing factor: NMT 2.0 each for the (£)- and (Z)- 
isomers 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of dox- 
epin CCigH 2 iNO) in the portion of Capsules taken; 

Result - [(ruf/) + rm)f(Fw + x (Cs/Cu) x (M r ?/M^) x 
100 

ru( ż ) ~ peak response of the (Z)Jsomer from the 
Sampie solution 

futo = peak response of the (£)-isomer from the 
Sampie solution 

tsm - peak response of the (Z)-isomer from the 
Standard solution 

rs(£) - peak response of the (6)4somer from the 

Standard solution 

Cs = concentration of doxepin hydrochloride in the 
Standard solution (mg/mL) 

Cu - nominał concentration of doxepin in the 
Sampie solution (mg/mL) 

Mn ~ molecular weight of doxepin, 279,38 
M t2 = molecular weight of doxepm hydrochloride, 
315.84 

Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TESTS 

* DlSSOLUTION (711) 

Medium: Water; 900 mL 
Apparatus 1: 50 rpm 
Time: 30 min 

Standard solution: USP Doxepin Hydrochloride RS in 
Medium 

Sampie solution: Pass a portion of the solution under 
test through a suitable fil ter. Dilute with Medium, if nec- 
essary, to the same concentration as the Standard 
solution , 

Instrumental conditions 
Modę: UV 

Analytical wavelength: Maximum absorbance at 
about 292 nm 


Analysis 

Samples: Standard solution and Sampie solution 
Determine the percentage of the labeled amount of 
doxepin (C^HaiNO) dissolved using the absobances, 
Tolerances: NLT 80% (Q) of the labeled amount of 
doxepin (Ci»H*tNO) is dissolved. 

* Unifqhmitv of Dosage Units (905): Meet the 
requirements 

The foliowing procedurę is used where the test for Con 
tent Uniformity is requfred. 

Procedurę for Con tent Uniformity 
Diluent: Methanol and 0.05 M monobasic sodium 
phosphate (50:50). Adjust with 2 N sodium hydroxide 
to a pH of 6.7. 

Standard solution: 0.1 mg/mL of USP Doxepin Hydro¬ 
chloride RS in Diluent. Filter, and use the resulting 
filtrate. 

Sampie Solutions: Nominally OJ mg/mL of doxepin 
hydrochloride from 1 Capsufe prepared as fgllows. 
Transfer the contents of 1 Capsule into an appropriate 
volumetric fiask, add 80% of the finał fiask volume of 
Diluent, and shake the fiask by mechanical means for 
about 30 min. Dilute with Diluent to volume. If neces- 
sary, transfer a suitable quantity of the resulting solu- 
Eion to another appropriate volumetric fiask, and dilute 
with Diluent to vo!ume, Prepare 10 Sampie Solutions . 
Instrumental conditions 
Modę: UV 

Analytical wavelength: Maximum absorbance at 
about 292 nm 
Celi: 0.5 cm 
Analysis 

Samples: Standard solution and Sampie Solutions 
Determine the amount of active ingredient tn each 
unit of the Sampie solution in comparison with the 
Standard solution. 

SPECIFIC TESTS 

• Water Determination, Method I ( 92 1) 

Sampie: Contents of 1 Capsule 
Acceptance criteria: NMT 9.0% 

ADDITIONAL REQU1 REMENTS 

• Packaging and Storage: Preserve rn well-closed 
containers. 

* USP Reference Standards (11) 

USP Doxepin Hydrochloride RS 


Poxepin Hydrochloride Orał Solution 

DEFINITION 

Doxepln Hydrochloride Orał Solution contains NLT 90.0% 
and NMT 110.0% of the labeled amount of doxepin 
(C19H21NO). 

IDENTIFICATION 

* A. 

Mobile phase: Add 0.2 ml of diethylamine to a solu¬ 
tion containing 250 mL of chloroform and 750 mL of 
acetonitrile in a vacuum fiask. Before use, degas the 
contents of the fiask by stirring vigorously with a mag- 
netic stirrer, while appfying vacuum, for 10 min. 

Standard solution: 0.44 mg/mL of USP Doxepin Hy¬ 
drochloride RS In Mobile phase 

Sampie solution: To 5.0 mL of the Orał Solution in a 
60-mL separator add 1 ml of sodium hydroxide solu¬ 
tion (1 in 25), 1 g of sodium chloride, and 5,0 mL of 
ethyl acetate. Shake the mixture viqorously for 1 min. 
AIlow the phases to separate, transfer 1.0 mL of the 
elear upper phase to a 25-mL vo!umetric fiask, and di- 
fute with Mobile phase to volume. 
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Chromatographic system 

(See Chromatograpny (62)), System Suitabllity.) 

Modę: LC 

Detector: UV 254 nm 
Column: 2-mm x 50-cm; packed with silica 
mierospheres 
Flow ratę: 0.4 ml/min 
Injection volume: 4 pL 
Analysis 

Sam pies: Standard solution and Sample soiution 
Acceptance criteria: The chromatogram of the Sampie 
solution exhibrts two peaks having retention times that 
are identical with those obtained with the Standard 
solution . 

ASSAY 
« Procedurę 

Diluent: Dilute hydrochloric acid (1 In 120) 

Standard stock solution: 1.1 mg/mL of USP Doxepin 
Hydrochłoride RS (1.0 mg/mL of doxepin) in Diluent 
Standard solution: Dilute 4*0 ml of Standard stock sa- 
lution to 50 mL using Diluent Transfer 15.0 mL of the 
resulting solution to a 125-mL separator, and extract 
with two 20-mL portions of ether. Dilute 10.0 mL of the 
extracted apueous phase to 25.0 mL using Diluent 
Sampie stock solution: Nominally 1 mg/mL of doxeptn 
from Ora] Solution tn Diluent 

Sampie solution: Dilute 4.0 of Sample stock solution to 
50 mL using Diluent Transfer 15.0 mL of the resulting 
solution to a 125-mL separator, and extract with two 
20-mL portions of ether. Dilute lO.OmL of the ex- 
tracted aqueous phase to 25.0 mL using Diluent 
Instrumental conditions 
Modę: UV 

Analytical wavelength; Maximum absorbance at 
about 292 nm 
Celi: 1 cm 
Blank: Diluent 
Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of the labeled amount of dox- 
epin (CisHziNO) in the Orał Solution taken: 

Result = (Au/A s ) x (Q/C u ) x (K r /Ha) x 100 

Au = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs - concentration of USP Doxepin Hydrochłoride 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of doxepin in the 
Sample solution (mg/mL) 

Mn ~ molecular weight of doxepin, 279.38 
Mr 2 - molecular weight of doxeptn hydrochłoride, 
315.84 

Acceptance criteria: 9d0%-110% 

PERFORMANCE TESTS 

5 UNIFORMITY OF Dosace Units (905): Meets the require- 
ments for Orał Solution packaged in single-unit 
containers 

* Deliverabłe V0E.utv?E (698): Meets the requirements for 
Ora! Solution packaged in multiple-unit containers 

SPECfFfC TESTS 

o PH (791) 

Analysis: Allow the portion of Orał Solution under test 
to rema i n in contact with the electrodes for 15 min 
before the measuremenl. 

Acceptance criteria: 4,0-7.0 

ADDITIONAL REQU1REMENTS 

a Packaging and Storage* Preserve in tight, light-resistant 
containers. 


* Labelimg: Label the Ora! Solution to indicate that each 
dose is to be dlluted with water or other suitable fluid to 
approximately 120 mL just before administration. 

■ USP Refehence Standard* (11) 

USP Doxepin Hydrochłoride RS 


Add the foliowing: 


*Doxercalciferol 



CjsH^Oj 412.65 

l 0 .-Hydroxyvilamin Dj; 

1 tt-Hydroxyergocalciferol; 

9,10-Secoergosta-5,7J0(19),22-tetraene-1,3-diol, (1a,3j3,5Z, 
7E,22E)~; 

(52,7 £, 22 £)-9,1O-Secoergosta-5,7,1 0(19),22-tetraene-1 a, 3/3- 
diol [54573-75-0], 

DEF1NITION 

Doxercakiferol contains NLT 98.0% and NMT 102.0% of 
doxercalciferol (CzaH^Oz), calculated on the dried basis. 
[Caution —Creat care should be taken in handling Doxer- 
talciferol, because it is a potentiaily cytotoxic agent] 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

■ B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

[NOTĘ—Protect doxercalciferoi Solutions from lightj 
Solution A: Water 
Solution B: Acetonitrile 

Mobile phase: See Tobie 7. Return to original condi¬ 
tions and re-equflibrate the system for 5 min. 


Table 1 


Time 

Solution A 

Solution B 

(min) 


(%v 

0 

25 

75 

15 

23 

77 

20 

10 

90 

25 

10 

90 


Standard solution: 1.0 mg/mL of USP Doxerca!ciferol 
RS in acetonitrile. Use sonication to di$solve if 
necessary. 

System suitabllity solution: Heat a poiliun of ihe Slan 
dard solution at 40° for 1 h to obtain at least 
Q.l%-0,2% of pre-doxercaidferoL 
Sample solution: 1.0 mg/mL of Doxerca!dferol in ace¬ 
ton itrife. Use sontcation to dissolve if necessary. 
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[Notę—D axercalciferol Solutions are stabJe for at least 9 
h when stored at room temperaturę, and up to 7 days 
when stored at 5°.j 
Chromatographic system 
(See Chromatogropny (621), System Suitability^) 

Modę: LC 

Detector: UV 265 nm 
Column: 4.6-mm x 15-cm; 3-pm packing LI 
Column temperaturę: 35 
Flow ratę: 1.7 mL/min 
Injection vofume: 5 pL 
System suitability 

Samples: Standard soiution and System suitability 
soiution 

[NOTĘ—The relative retention limes for pre-doxer- 
calciferol and doxercalciferol are 0,94 and 1.0, 
respectively,] 

Suitability requirements 

Resolution: NLT 2.0 between pre-doxercaldferol and 
doxercalciferoI, System suitability soiution 
Tailing faotor: 0.7-1.3, Standard sofution 
Relative standard ełeviation: NMT 0.73%, Standard 
soiution 
Analysis 

Samples: Standard sofution and Sampie soiution 
Calculate the percentage of doxercal afero I (CzahUiO?) in 
the portion of Doxerca]ciferol taken: 

Result = (fy/rs) x (Q/Cu) x 100 

ru = peak response of doxerca)ciferol from the 
Sampie soiution 

r% - peak response of doxerta!dferol from the 
Standard soiution 

Cs = concentration of USP Doxercaldferol RS in the 
Standard soiution (mg/mL) 

Cu = concentration of Doxercalciferol in the Sampie 
soiution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIES 

• ORCANIC IMPURITIES 

[Notę—P rotect doxercalciferol Solutions from light] 
Soiution A, Sofution B, and Chromatographic system: 
Proceed as directed in the Assoy. 

Mobile phasei See Tobie 2, Return to original condi- 
tions and re-equilibrate the system for 5 min. 


Table 2 


Time 

(min) 

Soiution A 

(■*>) 

Soiution B 

(%> 

0 

25 

75 

15 

23 

77 

20 

10 

90 

30 

10 

90 

36 

0 

100 

50 

0 

100 


Standard stock soiution: 4.0 mg/mL of USP Doxer“ 
cafciferol RS, Dissolve First tn ethy! acetale using about 
20% of the finał vo!ume with sonication in an ice-water 
bath, it necessary, and dii ule with acetonitrile to 
vo[ume t 

Standard sofution: 0,004 mg/mL of USP Doxer- 
calcrferol RS ?n acetonitrile from the Standard stock 
soiution 

System suitability soiution: Heat a portion of the Stan¬ 
dard stock sofution at 40 for 1 h or (et it stand at room 
temperaturę for about 4-6 h, to obtain at least 
0.]%-Q.2% of pre-doxercalciferol 

Sampie soiution: 4.0 mg/ml of Doxercalcifero!. Dis- 
so!ve first tn ethyi acetate using about 20% of the finał 
vofume with sonication in an ice-waler bath, if neces- 


sary, and diiute with acetonitrile to volume, [Noii—The 
Sampie soiution shouid be prepared fresh before injec- 
tion and injected within 5 min of completing fts 
preparation.] 

System suitability 
Sampie: System suitability soiution 
Suitability requirements 

Resolution: NLT 2.0 between pre-doxercalciferol and 
doxcrcaldfcrol 
Analysis 

Samples: Standard soiution and Sampie soiution 
Calculate the percentage of each individual impurity in 
the portion of Doxercalcrferśl taken: 

Result = (ru/rs) x (Q/Co) x 100 

r u = peak response of each impurity from the 
Sampie soiution 

a = peak response of doxercafciferol from the 
Standard soiution 

Q - concentration of USP DoxercalciferoJ RS in the 
Standard soiution (mg/ml) 

Cy = concentration of Doxerca!dferol in the Sampie 
soiution (mg/ml) 

Acceptance criteria: See Table 3. Disregard any peak 
observed in the blank. 


Table 3 


Name 

ftelative 

Retention 

Time 

Acceptance 
Criteria, 
NMT m) 

Pre-doxerca1cifero! 

0.94 

0,15 

fróns-DoxercaJdferol fif Drewnt>>> 

0,96 

0.30 

Do?<ercalctferol 

1.0 

iii 

/TOoxercaldferol ftf Drejenta 

1.07 

0.50 

Dihvdrodoxercaldferol (tf Dresentl 1 ^ 

1.10 

0.50 

Any mher indtvidual imouriw 

_ 

0.50 

Total impurities 

— 

1,0 


J (SE t 7E t 22£)-9, T 0-Secoergosia-5 f 7 ,1 Of 19) F 22-teiraene-1 a, 3/ł-dIol. 
b lf pojsibEe from manufaciuring process, 

L (5ZjE,22E}-9, 10-Secoergosta-5,7,10(193,22-teiraene-10 3/Tdiol. 
°{52,7£)-9,1D-5eeoergosta-5,7 p 10(19Krtenen « f 3^diot 

5PECKFJC TESTS 

* LOSS ON DRYINC 

(See Thermo} Analysis (891).) 

Analysis: Determine the percentage of volatile sub- 
stances by thermogravimetnc anaTysis on an appropri- 
ately calibrated instrument using 5-10 mg of Doxer- 
caiciferol. Heat the specimen under test at a ratę of 5®/ 
min in a stream of nitrogen at a flow ratę of about 
40 mL/min. Record the mermogram from ambient tem¬ 
peraturę to 150. 

Acceptance criteria: NMT 0.50% 

* OFT1CAL Rotation (7815), Procedures, Spedfic Rotation 

Sampie soiution: 10 rng/mL in alcohol 
Acceptance criteria: +45° to +52° 

* Microbial Enumeration Tests (61) and Tests for Speci- 

fied Microorganisms (62): [Notę—T his reouirement ap- 
plies only if the drug substance is intended for use in the 

manufacture of parenteral dosage forms.J The total aero 
bic microbial count is NMT 1£P cfu/g, and the total con> 
bined yeasts and molds count is NMT 10 1 cfu/g. 

ADOITIONAL REQUCREMENTS 

* Packaoing and $torace: Preserve in tight, iight-resistant 

containers. Storę at a lowered temperaturę not exceeding 

M 

* USP Referenci Standards (11) 

USP Doxercalciferol RS 
Ausm 
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PoKorufaicin Hydrochioride 



C27H29NO11 ■ HCI 579,98 

5,1 2-Naphthacenedione, 10-[(3-aminG-2,3,ó-tndeoxy-Qi-L- 
/yx£>hexopyrano 5 yl)oxy]- 7 , 8 , 9 ,l O-tetrahydro-6,8,11 -trthy- 
araxy- 8 -(hydroxyiacetyl}- 1 -methoxy-, hydrochioride (85- 
c/i)-; 

(85/105)-1 0-[(3-Amino-2,3,ó-trideoxy-a-LUyxo-hexopyra“ 
nQsyl)oxy]-8-glycoioyl-7,8,9,l G-tetrahydro-ó,8,11 -tri hy- 
droxy-l -methoxy-5,i 2-naphthacenedione hydrochlonde 
[25316-40-9]. 

DEFINITION 

Doxorubicin Hydrochioride contains NLT 98.0% and NMT 
102.0% of cfoxorubicin hydrochioride (C 27 H 20 NO 1 T ■ HG), 
ca lcu la ted on the anhydrous, solvent-free basls. 

[Caution —Great care should be taken to prevent inhaling 
particles of doxorubicin hydrochioride and exposing the 
skin to it] 

IDENTIFICATION 

* A. The retention time of the doxombicin peak of the 

Sample soiution corresponds to that of the Standard so/u- 
don, as obtained in the Assay. 

* B. INFRARED ABSORPTION (197K) 

& C. Identification Tests—General, Chlońde (191) 

ASSAY 

» Procedurę 

Soiution A: 0,1% Trifluoroacetic acid prepared by trans- 
ferring 1.0 ml of trifluoroacetic acid to 1 L of water 
Soiution B: Acetonitrile, methanol, and trifluoroacetic 
acid (800:200:1) 

Mobile phase: See Tahfe 1. 


Table T 


Time 

(mini 

Soiution A 
(%1 

Soiution B 
f%> 

0 

90 

10 

15 

25 

75 

16 

25 

75 

16.1 

90 

10 

18 

90 

10 


Diluent: Soiution A and Soiution B (50:50) 

[Mote-—P rotect Solutions containina doxorubicin from 

light] 

System suitability soiution: 0.1 mg/ml each of USP 
Doxorubidn Hydrochioride RS and USP Epirubicin Hy- 
drochlorlde RS In Diluent 

Standard soiution: 0 U mg/mL of USP Doxorubicin Hy- 
drochloride RS in Diluent 

Sample soiution: 0.1 mg/mL of Doxorubicin Hydro¬ 
chioride in Diluent 


Chromatographic system 

(See Chromatograpny (621>, System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 2.1-mm x 10-cm; 1.7-[im packing LI 
Temperatures 
Column: 35 c 
Autosampler: 4° 

Flow ratę: 0.5 mL/min 
Injection volume: 2 jiL 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

[Notę—T he relative retention times for doxorubicin and 
epirubicin are 1.0 and 1.05, respectively.| 

Suitability reguirements 
Resolution: NLT 1.5 between doxombicin and 
epirubicin. System suitability soiution 
Tailing factor: 0.8-1.5, Standard soiution 
Relative standard deviation: NMT 0.73%, Standard 
soiution 
Analysis 

Samples: 5 tan dard soiution and Sample soiution 
Caiculate the percentage of doxorubidn hydrochioride 
(CazHjgNOn ■ MCI) in the portion of Doxorubidn Hy- 
drochloride taken: 

Result = (ru/n) x (Q/Cu) x P x F x 100 

ru = peak response of doxorubidn from the Sample 
soiution 

r s = peak response of doxorubidn from the 
Standard soiution 

C$ ~ concentration of USP Doxorubidn 

Hydrochioride RS in the Standard soiution 
(rrtg/mL) 

Cu = concentration of Doxorubicin Hydrochioride in 
the Sample soiution (mg/mL) 

P = potency of doxorubidn in USP Doxorubicin 
Hydrochioride RS (jig/mg) 

F = conversion factor, 0,001 mg/pg 
Acceptance criteria: 98.0%-l 02.0% on the anhydrous, 
soNent-free basls 

IMPURITIES 
« ORCANIC IMPURITIES 

Mobile phase, Diluent, System suitability soiution, and 
Chromatographic system: Proceed as directed in the 
4ssoy. 

[NOTĘ—Protect Solutions containing doxorubicin from 
light.] 

Standard soiution: 0.002 mg/mL each of USP Dox- 
orubicin Hydrochioride RS, USP Doxorubicinone RS, 

USP Daunorubicin Hydrochioride RS, and USP Dau- 
norubicinone RS in Diluent 

Sample soiution: 0.4 mg/ml of Doxorubicin Hydro¬ 
chioride in Diluent 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

[Notę—S ee Table 2 for the reiative retention times.] 
Suitability reguirements 
Resolution: NLT 1.5 between doxombidn and 
epirubicin, System suitability soiution 
Relative standard deyiation: NMT 5.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Cafculate the percentage of doxorubicinone in the por- 
tion of Doxombicin Hydrochioride taken: 

Result - £ rjrs ) x (Cs/Q) x P x 100 

r u - peak response of doxorubicinone from the 
Sample soiution 
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r s = peak response of doxorubidnone from the 
Standard soiution 

Cs = concentration of USP Doxorubicrnone RS rn 
the Standard soiution (mg/mL) 

Cy = concentration of Doxorubicin Hydrochloride in 
the Sample soiution (mg/ml) 

P - potency of doxorubicinone in the USP 
Doxorubicinone RS (mg/mq) 

Calculate the percentage of da u nor ubici nonę in the 
portion of Doxorubicin Hydrochloride taken: 

Result = (fy/r s ) x (Cs/Cu) x P x 100 

r u = peak response of daunoru bici nonę from the 
Sample soiution 

fi - peak response of daunorubicinone from the 
Standard soiution 

Ci = concentration of USP Daunorubicinone RS in 
the Standard soiution (mg/ml) 

Cu - concentration of Doxorubrcin Hydrochloride in 
the Sample soiution (mg/ml) 

P - potency of daunorubicinone in USP 
Daunorubicinone RS (mg/mg) 

Calculate the percentage of daunorubicin in the portion 
of Doxorubidn Hydrochloride taken: 

Result = (fu/ ćs) x (Cs/Cy) xPxfx100 

fy = peak response of daunorubicin from the 
Sample soiution 

fi = peak response of daunorubicin from the 
Standard soiution 

Cs = concentration of USP Daunorubicin RS in the 
Standard soiution (mg/ml) 

Cy = concentration of Doxorubidn Hydrochloride in 
the Sample soiution (mg/mL) 

P = potency of daunorubidn in USP Daunorubicin 
Hydrochloride RS (pg/mg) 
f - conversion factor, 0,001 mg/pg 
Calculate the percentage of any individual unspecified 
impurity in the portion of Doxorubidn Hydrochloride 
taken: 

ReSUlt “ (fy/fs) X (Ci/Cy) x P x F x 100 

ry = peak response of any individua! unspecified 
impurity from the Sample soiution 
rs = peak response of doxorubidn from the 
Standard soiution 

C s = concentration of USP Doxorubicin RS in the 
Standard soiution (mg/mL) 

Cy = concentration of Doxorubicin Hydrochloride in 
the Sample soiution (mcj/mL) 

P - potency of doxorubicin in USP Doxorubrdn 
Hydrochloride RS (pg/mg) 

F - conversion factor, 0,001 mg/pg 
Acceptance criteria: See Tobie 2 . 


Table 2 


Name 

Relatlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%* 

Doxo ruble i n 

1.0 

___ 

Epirubicin 1 

1.05 


Doxo^ubicinone ,, 

1.08 

0.5 


*For resdutton measurement only. Not to be repołted; not to be induded 
in to tal impurities, 

b (85,105)-6,8,1 OJ 1 Tetra hydony-8-(hydr oxy acetyl)-! -methoxy-7,8,9,l 0-te- 
Lrahyd ro tetracene- 5,12-d io ne. 

r (B5J G5)-8 Acetyl-6,8J 0,11 - tetra hydroxy-1-methoxy-7,8,9,1 G-te- 
tra hyd ro Lei ratene - 5 H 12 -d i o ne. 


Table 2 (Continued) 


Name 

Relattve 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Daunorubidn 

T.23 

0,5 

Daunorubicinone 4 

1.35 

0.5 

Any indmdual 
unspecified 
imDuritv 

— 

0,5 

Total imourities 

— 

2,0 


* For resolutlon measurement oniy. Not to be reported; not to be induded 
In total impurities. 

b (85,105>6,8,10,11 -Tetrahydoxy-8-(hydroxyacetyl)-T -methtJxy-7,8,9, 10-te¬ 
tra hydrotetrace ne -.5,1 2 - d io ne, 

E (85,1 QSy8-Aęelyl-Ó,8 ( 10,11 -tetra hydroxy-l -methoxy-7,8,9,1Q-te- 
tra hyd rotetrace ne-5,12 -di one, 

O IIMIT OF ACETONE AND ALCOHOL 

Interna i standard soiution: 1 mg/mL of dioxane in 
water 

Standard soiution: 0,2 mg/ml of USP Acetone RS, 

0.3 mg/mL of dehydrated alcohol in Internal standard 
soiution 

Sample soiution: 200 mg of Doxorubidn Hydrochloride 
in 3,0 mL (3.0 g) of Intemaf standard soiution 
Chromatographic system 
{See Chromatogrophy (621), System Suitability.) 

Modę: CC 

Detector; Flame ionization 

Column: 4-mm x 2-m; packed with 8%-10% liguid 
hase G16 and 2% potassrum hydroxide on 100- to 
20-mesh support SI A 
Column temperaturę: 60° 

Carrier gas: Helium 

[NOTĘ—Adjust the cofumn temperaturę and carrier gas 
flow ratę so that dioxane elutes in about 6 min,] 
Injection volume: 1 |iL 

Flow ratę: Adjust the column temperaturę and carrier 
gas fiow ratę so that dioxane elutes in about 6 min. 
System suitability 
Sample: Standard soiution 

[Notę—T he reiative retention times for acetone, alco¬ 
hol and dioxane are about 0.2, 0.5, and 1.0, 
respectively,] 

Suitability reguirements 
Resolution: NLT 2,0 between adjacent peaks 
Taifing factor: NMT 1.5 for the alcohol peak 
Reiative standard deviatron; NMT 4.0% for the peak 
response ratios of acetone and alcohol to the internal 
standard 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage, by weight, of acetone and 
alcohol respectively, in the portion of Doxorubicin Hy¬ 
drochloride taken: 

Result = (RufRd x (CV Co) x (DJWo) x 100 

Ru = peak response ratio of the analyte (acetone or 
alcohoi) to dioxane from the Sample soiution 
Rs - peak response ratio of the analyte (acetone or 
alcohol) to dioxane from the Standard 
soiution 

Ca ~ concentration of the analyte (acetone or 

alcohoi) in the Standard soiution {mg/ml) 

C D - concentration of dioxane In the Standard 
soiution (mg/ml) 

Du - wetghl of dioxane in the Sample soiution (mg) 

W u = weight of Doxorubicin Hydrochloride in the 
Sample soiution (mg) 
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Acceptance criteria 
Acetone: NMT 0,5% 

Total of acetone and alcohol: NMT 2.5% 

SPECSFSC T£STS 

* Crystallinity (695): Meets the requirements, except 

where it is labeled as amorphous, most particles do not 
exhibit blrefringence and extinction positions 

« PH (791) 

Sample solutfon: 5 mg/mL 
Acceptance criteria: 4.0-5.5 

* Watek Determination, Method I (921): NMT 4.0% 

ADDITIONAL REQUIREIVI£NT5 

* PACKAGING and Storage: Preserve in tighl containers, 

and storę at controJled room temperaturę except where 
it is labeled as amorphous, in whtch case it should be 
stored in the freezer, 

* Labeling: The amorphous form is so labeled. 

* USP Reference Standard* (11) 

USP Acetone RS 

USP Daunorubicin Hydrochloride RS 
USP Daunorubicinone RS 

(85,1 05>8-Acetyhó,8,l 0,1 1 -tetrahydroxy -1 -methoxy- 
7,8,9,1O-tetrahydrotetracene-5,1 2 -dk>ne. 

OiHtftOa 398.36 
USP DoxorŁjbicin Hydrochloride RS 
USP Doxorubictnone RS 

(85,105)-ó, 8,10,11-Tetrahyd roxy- 8 -(hydroxyacetyl)- 
I -methoxy-7,8,9,1O-tetrahydrotelracene-5,12-dione. 
C 2 iH 1E 0 9 41436 
USP Epirubidn Hydrochloride RS 


Doxorybicin Hydrochloride Bnjection 

DEFINmON 

Doxorubicin Hydrochloride Injection is a stenie solution of 
Doxorubidn Hydrochloride in Stenie Water for Injection 
madę isoosmotic with Sodium Chloride, Dextrose, or 
other suitable added substances. It contains NIT 90.0% 
and NMT 115.0% of the labeled amount of doxorubicin 
hydrochloride (C 27 H 29 NO 11 - HO). 

IDENTDF9CAT10N 

* A. The retention time of the doxorubidn peak of the 

Sample solution corresponds to that of the Standard solu¬ 
tion , as obtained in the Assay. 

® B, The UV spectrum of the doxorubicin peak of the Sam¬ 
ple solution corresponds to that of the Standard solution, 
as obtained in the Assoy. 

AS5AY 

• Procedurę 

Solution A: 0.1% Trifluoroacetic acid prepared by dilut- 
ing 1.0 mL of trifluoroacetic acicl with water to 1 L 
Solution B: Acetonitrlle, methanol, and trifiuoroacetic 
acid (800:200:1) 

Mobile phase: See Tobie L 


Table 1 


Time 

(min) 

Solution A 

(%> 

Solution B 

(%> 

6 

90 

10 

15 

25 

75 

16 

25 

75 

16.1 

90 

10 

18 

90 

10 


System suitability solution: 0,1 mg/mL each of USP 
Doxorubidn Hydrochloride RS and USP Epirubidn Hy- 
droehlonde RS In Diluent 

Standard solution: 0.1 mg/mL of USP Doxombicin Hy¬ 
drochloride RS in Difuent 

Sample solution: Nominally 0.1 mg/mL of doxorubtdn 
hydrochloride in Diluent from [njectFon 
Chromatographic system 
(See Chrom a tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm. For Identification test B, use a 
diodę array detector in the rangę of 190—400 nm. 
Column: 2.1 -mm x 10-cm; 1.7-pm packing LI 
Temperatures 
Column: 35 D 
Autosampier: 4° 

Flow ratę: 0.5 mL/min 
Injection volume: 2 ^L 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—S ee Table 2 for the relative retention times.] 
Suitability reguirements 
Resolution: NLT 1.5 between doxorubśdn and 
epirubidn, System suitability solution 
Tailing factor: 0.8-1.5, Standard solution 
Relative standard deviation: NMT 0,73%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of the labeled amount of dox- 
orublcin hydrochloride (C 27 H 29 NOH * HCI) in the por- 
tion of Injection taken: 

Result - (Wrs) x (Cs/Cu) x P x F x 1 00 

r u = peak response of doxorubidn from the Sample 
solution 

r$ - peak response of doxorubicin from the 
Standard solution 

C s - concentration of USP Doxorubicin 

Hydrochloride RS In the Standard solution 
(mg/mL) 

Cu = nominał concentration of doxorubidn 
hydrochloride in the Sample solution 
(mg/mL) 

P = potency of doxorubicin in USP Doxorubicin 
Hydrochloride RS (pg/mg) 
f = conversion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%-i 15.0% 

DMPURITHES 
* ORGAN1C 9MPURITBE5 

Mobile phase, Diluent, System suitability solution, and 
Chromatographic system: Proceed as directed in the 
Assay. 

[Notę—P rotect Solutions contaming doxorubicin from 
fight.j 

Standard solution: 0.002 mg/mL each of USP Dox- 
orubicin Hydrochloride RS, USP Doxorubidnone RS, and 
USP Daunorubicinone RS in Diluent 
Sample solution: Nominally 0.4 mg/mL of doxorubicin 
hydrochlonde in Diluent from Injection 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirement$ 

Resolution: NLT 13 between doxorubicin and 
epirubidn. System suitability solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 


Diluent: Solution A and Solution B (50:50) 

[Notę—P rotect Solutions containing doxorubicin from 
lighŁ] 
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Analysts 

Samples: Standard solution and Sample solution 
Calculate the percentage of doxorubidnone in the por¬ 
tion of Injection taken: 

Result = {rjri) x (Q/Cu) x Px 100 

ru = peak response of doxorubidnone from the 
Sample soiution 

- peak response of doxorubidnone from the 
Standard solution 

G = concentration of U SR Doxorubidnone RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of doxorubidn 
hydrochloride in the Sample solution 
(mg/mL) 

P ~ potency of doxorubicinone in USP 
Doxorubicinone RS (mg/mg) 

Calculate the percentage of daunorubicinone in the 
portion of Injection taxen; 

Result = (rJn) x (CdCu) x P x 100 

ru = peak response of daunorubicinone from the 
Sample solution 

r s = peak response of daunorubicinone from the 
Standard solution 

C s = concentration of USP Daunorubicinone RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of doxorubidn 
hydrochloride in the Sample solution 
(mg/mL) 

P = potency of daunorubicinone tn USP 
Daunorubicinone RS (mg/mg) 

Calculate the percentage of any individual unspecified 
degradation product in the portion of Injection taken: 

Result = (fy/rj) x (G/Cu) xPxfx100 

ru = peak response of each degradation product 
from the Sample soiution 

rs = peak response of doxorubicin from the 
Standard solution 

G = concentration of USP Doxorubicin 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

Cu - nom mai concentration of doxorubidn 
hydrochloride in the Somple solution 
(mg/mL) 

P = potency of doxorubicin in USP Doxorubidn 
Hydrochloride RS (gg/mg) 

F - conversion factor, 0.001 mg/gg 

Acceptance criteria: See Tabfe 2. 


Table 2 


Name 

Relatłve 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%V 

Doxorubicin 

1.0 

_ 

Epinubtcin 1 

105 

_ 

Doxorubicirione^ 

1.08 

0.5 

D a u n oru bi c inone^ 

1.35 

0.5 


'For resoluUon measurement only. Not to be reported; not to be induded 
i n to tal iinpurities. 

b (SS, 105)-6,8/10,11 -Tetfahydroxy-8-(hydroxyacelyJ)-l -methoxy-7,8,9, 10- 
tetra hy d rotetracene - 5, 1 2 -d lone, 

c (85,T05>8-Acetyl-6,8,10,11 -tetrahydroxy-T -methoxy-7,B,9/10-te- 
lrahydrotetracene-5,12-dione. 


Tabfe 2 (Continued) 


Name 

Refative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

Any indtvidual 
unspecified 
degradation 
product 

— 

OS 

Total imourities 

— 

2.0 


*For resolutton me&suremem only. Not to be reported; not to be induded 
in total impurilies. 

b (85,105)-6,8J OJ 1 -Tetrahydroxy-8-(hydroxyacety})-l -methoay- 7,8,9,10- 
ietrahydrotetracene-5,12-dłone. 

Ł (85,105)-8-Acetyl'6,8,10,11 -tetra hydroxy-l -metbGxy‘7,8,9,1 (Me¬ 
tra hydrcnetracene-5, 12-dicme. 

SPECIFIC TESTS 

* PH (791): 2.5—4.5 

* Sterility Tests (71): It meets the reguirements when 

tested as directed in Test for Sterility of the Product to Be 
Examined / Membranę Filtration, the en tire eon ten ts of all 
the containers being collected aseptically. 

* Bacterial Endotokins Test (85) 

Sample solution: 1.1 mg/mL of doxorubicin hydrochlo* * 
ride prepared from Injection in Stenie Waterfor 
Injection 

Acceptance criteria: NMT 2.2 USP Endotoxin Units/mg 
of doxorubicin hydrochloride 

* Other Requirements: It meets the requirements in Injec- 

tions and Implanted Drug Products (1). 

ADD1TIONAL REQUIREMENT5 

* Packaging ano Storage: Presem? m srngie-dose or mul- 

tiple-dose containers, preferabiy of Type I glass, protected 
from light. Storę in a refrigerator. Injection may be pack- 
aged in multiple-dose containers not exceeding lOOmL 
in volume. 

* USP Reference stanoaros (11) 

USP Daunorubicinone RS 

(85.105) -8-Acetyl-6,8 # 1 0,1 1-tetra hydroxy-1 -methoxy- 
7,8,9,10-tetrahydrotetracene-5,12-dione. 

C 2 ,H ia O fl 398.36 
USP Doxorubicin Hydrochloride RS 
USP Doxorubicinone RS 

(85.105) -6,8,10,11 -Tetra hydroxy-8“(hyd roxyacetyl)- 

1 -methoxy-7,8,9,l 0-tetrahydrotetracene-5,12“djone. 
CaiHiiOt 414.36 
USP Endotoxln RS 
USP Epirubicin Hydrochloride RS 


Doxorubicm Hydrochloride for 
Injection 

DEF1NITION 

Doxorubicin Hydrochloride for Injection is a stenie mixture 
of Doxorubicin Hydrochloride and Lactose. It contains 
NLT 90.0% and NMT 115.0% of the labeled amount of 
dOKOrubfdn hydrochloride (Cj^HzyNOn * HCI). 

[Caution— Creat care should be taken to prevent inhałing 
particles of Doxorubtcin Hydrochloride and exposing the 
skin to it] 

IDENTIFICATION 

* A. The retention time of the doxorubitin peak of the 

Sample solution corresponds to that of the Standard solu¬ 
tion , as obtained in the Assoy. 

• B. The UV spectrum of the doxorubicin peak of the Sam - 
ple soiution corresponds to that of the Standard soiution , 
as obtained in the Assay . 
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ASSAY 
* PROCEDURĘ 

Solution A: 0.1% Trifluoroacetic add prepared by diJut 
Ing 1,0 mL of trifluoroacetic add with water to 1 L 
Solution B; Acetonitriie, methanol, and trifluoroacetic 
acid (800:200:1) 

Mobile phase: See Tobie ?. 


Table I 


Time 

(min) 

Solution A 
(%0 

Solution B 
{%) 

0 

90 

10 

15 

25 

75 

16 

25 

75 

16.1 

90 

10 

18 

90 

10 


Diluent: Solution A and Solution B (50:50) 

[NOTĘ—Protect Solutions containing doxombidn from 
light] 

System suitability solution: 0,1 mg/mL each of USP 
Doxombicin Hydrochloride RS and USP Epirubrcfn Hy- 
drochloride RS in Diluent 

Standard solution: 0.1 mg/mL of USP Doxorubicin Hy- 
drochloride RS in Diluent 

Sample solution: Nominalfy 0.1 mg/mL of doxorubicin 
hydrochloride in Diluent from Doxorubidn Hydrochlo- 
ride for Injection prepared as follows. Add 5 mL of Dikn 
ent into the Container of Doxorubldn Hydrochloride for 
Injection, and transfer the contents to a voIumetric fiask 
of appropriate size. Rinse the Container with additional 
Diluent NLT 3 times. DiJute with Diluent to yolume, and 
mix. 

Chromatographic system 

(See Chromatograpny { 621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm. For Identification test B t use a 
photo-diode array detector in the rangę of 190-400 
nm. 

Column: 2.1 -mm x 10-cm; 1.7-pm packtng LI 
Temperaiures 
Autosampler: 4° 

Column: 35° 

Flow ratę: 0.5 ml/min 
Injection volume: 2 pL 
System suitability 

Samples: System suitability sofution and Standard 
solution 

[Notę—T he relative retention times for doxorubicin and 
epirubicin are 1.0 and 1.05, respectwely.] 

Suitability reguirements 
Resolution: NLT 1,5 between doxorubicin and 
epirubicin, System suitability solution 
Tailing factor: 0,8-1.5, Standard solution 
Relative standard deviatton: NMT 0.73%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of dox- 
orubicin hydrochloride (C 27 H 3? NOn - HCI) in the por- 
tion of Doxorubicrn Hydrochloride for Injection taken: 

Result = (Wn) x (Cs/Cu) x P x F x 100 

fu - peak response of doxorubicin from the Sample 
solution 

a = peak response of doxorubidn from the 
Standard solution 

C$ - concentration of USP Doxorubidn 

Hydrochloride RS in the Standard soiution 
(mg/mL) 


C u - nominał concentration of doxorubicin 
hydrochloride in the Sample solution 
(mg/mL) 

P ~ potency of doxorubicin in USP Doxorubidn 
Hydrochloride RS (pg/mg) 

F - conversion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%-11 5.0% 

IMPliKUTIES 
* Organk Imfurities 

Mobile phase, Diluent, System suitability solution, and 
Chromatographic system: Proceed as directed in the 
Assay, 

[NOTĘ—Protect Solutions containing doxorubidn from 
tight.j 

Standard solution: 0.002 mg/mL each of USP Dox- 
orubtcin Hydrochloride RS, USP Doxorubicinone RS, and 
USP Daunorubicinone RS in Diluent 
Sample solution: Nominally 0.4 mg/mL of doxorubidn 
hydrochloride in Diluent from Doxorubicin Hydrochlo- 
ride for Injection prepared as follows. Add 5 mL of Dilu- 
ent into the Container of Doxorubicin Hydrochloride for 
Injection, and transfer the contents to a volumetric fiask 
of appropriate size, Rinse the Container with additional 
Diluent NLT 3 times. Dilute with DHuent to volume, and 
mix. 

System suitability 

Samples: System suitability soiution and Standard 
solution 

[Notę— 5ee Table 2 for the relattve retention times.J 
Suitability requirements 
Resolution: NLT 1.5 between doxorubicin and 
epirubicin, System suitability solution 
Relative standard deviation: NMT 5,0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sampie solution 
Cafculate the percentage of doxorubicinone in the por- 
tion of Doxorubicin Hydrochloride for Injection taken: 

Result - ( ru/rs ) x (CdCu) x P x 100 

r u = peak response of doxorubidnone from the 
Sampie solution 

rj = peak response of doxorubidnone from the 
Standard soiution 

Cs - concentration of USP Doxorubicinone RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of doxorubicin 
hydrochloride in the Sample soiution 
(mg/mL) 

P - potency of doxorubidnone in USP 
Doxoru bici nonę RS (mg/mg) 

Calculate the percentage of daunorubidnone in the 
portion of Doxombicin Hydrochloride for Injection 
taken: 

Resuft = (rufrs) x (Cs/Cu) x P x 100 

r u - peak response of daunorubidnone from the 
Sampie solution 

r$ = peak response of daunorubicinone from the 
Standard sofution 

Cs - concentration of USP Daunorubicinone RS En 
the Standard solution (mg/mL) 

Cu - nominał concentration of doxorubicin 
hydrochloride rn the Sampie sofution 
(mg/mL) 

P = potency of daunorubicinone in USP 
Daunorubicinone RS (mg/mg) 

Calculate the percentage of any individual unspecified 
degradation product in the portion of Doxorubicin 
Hydrochloride for Injection taken: 

Result = (fu/x (Cs/Cu) x P x F x 100 
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tu - peak response of each unspedfied degradation 
product from the Sample solution 
n = peak response of doxorubicin from the 
Standard solution 

Q = concentration of USP Doxorubicin 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of doxorubtcin 
hydrochloride in the Sample solution 
(mg/mL) 

P = potency of doxorubkin in USP Doxorubicin 
Hydrochloride RS (pg/mg) 

F = conversion factor, 0.001 mg/pg 
Acceptance criteria: See Table 2. 


ing. Storę unreconstituted vials at controlled room tem¬ 
peraturę. Protectfrom fight. 

• USP Reference Standards (11) 

USP Daunorubicinone RS 

(85J05>8-Acetyl-6,8JQ,1 1-tetrahydroxy-l«methoxy- 
7,8,9,1 G-tetra hydrotetracene-5,12-dione. 

C 2 |H ia 0 6 398.36 
USP Doxorubidn Hydrochloride RS 
USP Doxorubidnone R5 

(85,105>6,8,1 OJ 1 -Tetrahydroxy-8-(hydroxyacetyl)- 
1 ~methoxy-7,8/9,1O-tetrahydrotetracene-5,12-dione, 

CiiHiaO^ 414.36 
USP Endotoxin RS 
USP Eptrubidn Hydrochloride RS 


Table 2 


Name 

Relatlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Doxorubicin 

1.0 

_ 

Epirubidn a 

LOS 

_ 

Doxorublcinone fa 

1.08 

0.5 

Daunorubidnone c 

1,35 

0.5 

Any individual 
unspecified 
degradation 
product 


OJ 

Total imourities 

.— 

2.0 


fl For reiofution measurement only. Not to be reported; not to be induded 
in total fmpurlties. 

b (85,105)-Ó,8 ( 10,11 4<urahydroxy~B-(hydroxy acetyl)*! -methoxy-7,8,9,1 O* 
tetra hydro tetracene-5,12-dfone. 

c (85,10S)*8-Acetyl-6,8,10,11 -tetrahydroxy4 -methoxy-7,8 p 9,10-te¬ 
tra hyd rotę tracen e-5,12-di on e, 

SPECIFIC TESTS 

* Constituted Solution; At the time of use, it meets the 
requirements in Injections and Implanted Orug Products 
(1), Specific Tests, Completeness and clority of Solutions. 

* Sterility Tests (71): tt meets the requirements when 

tested as directed in Test for Stenlity of the Product to Be 
Examined, Membranę Filtrotion , the en tire contents of all 
the oontainers being tollected aseptically with the aid of 
200 mL of Fluid A before filtering. 

* WATER Determination, Method I (921) 

Sample solution: Prepare as directed for a hygroscopic 
specimen. 

Acceptance criteria: NMT 4.0% 

* PH <791) 

Sample solution: Constitute as directed in the labeling 
usmg water as the diluent. 

Acceptance criteria: 4.5-6.5 

* Bacterial Endotoxins Test (85) 

Sampie solution: 1,1 mg/mL of doxorubkin hydrochlo¬ 
ride from Doxombicin Hydrochloride for Injection 
Acceptance criteria: NMT 2.2 USP Endotoxin Units/mg 
of doxorubidn hydrochloride 

* Uniformity of Dosage Units (905): Meets the 
reguirements 

* Labeling (7), Labels and Labeling for Injectable Prod 

UCTS: Meets the reguirements. 

ADD1TIONAL REQUIREMENTS 


Change to read: 

■ Packaging and Storace: Preserve as described in *Pack- 
aging and Storoge Reąuirements (ó59), injection Packoging, 
Paclcaging for ęonstitutfonm (cm um-mn* except that multi- 
ple-dose containers may provide for the withdrawal of 
NIMI 100 mL when constituted as directed in the labeb 



Ci 2 H 2 4N 2 O b - H 2 Q 462.45 

C 22 H 2 4N 2 0 8 444.44 

2-Naphthacenecarboxamide, 4-(dimethylarnino}-l,4,4a,5,5a, 
6,11,12a-octahyd ro-3,5,1 OJ 2,12a-pentahydroxy- 
6-methylJ ,11-dioxo-, [45-(4a,4aa,5a,5aa,óa,12aa)]-, 
monohydrate; 

4-(Dimetnylamino)-1,4,4a,5,5a,6J 1,12a-octa hydro-3,5, 

10J 2,12a-pentahydroxy 6 methyi 1J 1 -dioxo- 
2-naphthacenecarboxarnide monohydrate [17086-28-1], 
Anhydrous [564-25-0]. 

DEFINITION 

Doxycydine has a potency equłvalent to NLT 880 pg/mg 
and NMT 980 pg/mg of doxycycline (C^Ha^NjOe). 

IDENTIFICATION 
e A. 

Test solution: Equivalent to 1 mg/mL of doxycycline in 
methanol 

Anafysis: Proceed as directed in Identification— Tetra cy- 
dines (193), Method tl. 

Acceptance criteria: Meets the reguirements 


ASSAY 
* Procedurę 

Mobile phase: Transfer 2.72 g of monobasic potassium 
phosphate, 0.74 g of sodium nydroxide, 0,50 g of tetra- 
outylammonium nydrogen sulfate, and 0.40 g of ede- 
tate disodium to a 1000-mL volumetric fiask. Add 
850 mL of water, and stir to dissolve. Add 60 g of terti- 
ary buty! alcohol with the aid of water, di lute with 
water to volume, and adjust with 1 N sodium hydrox- 
ide to a pH of 8.0 ± 0.1, Pass this solution through a 
filter of 0.5-pm or finer porę size, and degas before 
using. Decreasing the proportion of tertiary butyl alco- 
hol results in a longer retention time of doxycydine and 
improved separation of doxycycline from the related 
compounds. 

Diluent: 0.01 N hydrochioric acid 

System suitability stock solution: 6 mg/mL of doxycy- 
dine in Diluent 

System suitability solution: Transfer 5 mL of System 
suitability stock solution to a 25-mL volumetric fiask, 
heat on a steam bath for 60 min, and evaporate to 
dryness on a hot piąte, taking care not to char the rest- 
due. Dissoive the residue in 0.01 N hydrochioric acid, 
and dilute with Diluent to vofume. Pass a portion of this 
solution through a filter of 0.5-pm or finer porę size, 
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and use the filtrate. This solution contalns a mixture of 
4-epidoxycydine, 6 -epidoxycydEne, and doxycycline. 
When stored in a refrigerator, this solution may be used 
for 14 days. 

Standard solution: 1.2 mg/mL of USP Doxyoycljne 
Hyclate RS In Diluent. Sonicate as needed to dissolve. 
Protect the Standard solution from light. 

Sampie solution: 1.1 mg/mL of Doxycydine, prepared 
as follows, Transfer a suitable amount of Doxycycli nc to 
a suitable volumetric fiask, Add 0,1 N hydrochloric acid, 
using 24% of the finał vo!ume, swirl to dissoh/e, and 
dilute with Diluent to volume. Pass through a filter of 
0.5-pm or finer porę size. Protect the Sampie solution 
from light 

Chromatographic system 

(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 270 nm 

Column: 4.6-mm x 25-cm; packing L21 

Column temperaturę: 60 ± 1 ° 

Flow ratę: 1 mt/mln 
tnjection volume: 20 jllL 

Run time: 1.7 limes the retention time of doxycydine 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę —See Tobie 1 for relative retention times.] 
Suitability requirements 

Resolution: NLT 3,0 between the 4-eprdoxycydine 
peak and the doxycycline peak, System suitability 
solution 

Taiting factor: NMT 2,0 for dQxytycline / System suit- 
a bili ty solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calcufate the quantlty of doxycydine (C 22 H 24 N 2 OS), in 
tig/mg, in the portlon of Doxycydine Laken: 

Result - ( ru/r$ ) x (Cs/Cu) x P 

r u - peak response from the Sampie solution 

r s - peak response from the Standard sofution 

Cs = concentration of USP Doxycydine Hyclate RS 
in the Standard solution (mg/mL) 

Cu - concentration of the Sampie solution (mg/mL) 

P = potency of doxycycline in USP Doxyeycline 
Hydate RS (jig/mg) 

Acceptance criterla: 880-980 pg/mg 

IMPURITIES 
* Organic Bmpurities 

Mobile phase, Diiuent, System suitability solution, 
Sampie solution, and Chromatographie system: Pro- 

ceed as directed in the Assay. 

Standard solution 1: 1,2 mg/mL of USP Doxycycline 
Hydate RS in Diluent Sonicate as needed to aissolve. 
Protect Standard solution 1 from light. 

Standard solution 2: 0.024 mg/mL each of USP Doxy- 
cycltne Hyclate RS and USP Methacyciine Hydrochloride 
RS in Diluent. Protect Standard solution 2 from light. 
System suitability 

Samples: System suitability solution and Standard solu¬ 
tion 1 

[Notę—S ee Table 1 for relative retention times.] 

Suitability reguirements 

Resolution: NLT 3.0 between 4-epidoxycydine and 
doxycyc linę, System suitability solution 
Tailing factor: NMT 2.0 for doxycydine, System suit¬ 
ability solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 1 


Analysis 

Samples: Standard solution 2 and Sampie solution 
Calculate the percentage of methacyciine in the portion 
of Daxycydtne taken: 

Result = (rufrs) x (Cj/Cy) x 100 

ru - peak response of methacyciine from the 
Sampie solution 

r 5 = peak response of methacyciine from Standard 
solution 2 

Cs = concentration of USP Methacyciine 

Hydrochloride RS in Standard solution 2 
(mg/mL) 

C v = concentration of the Sampie solution (mg/mL) 
Calculate the percentage of each related compound 
other than methacyciine in the portion of Doxycydine 
taken: 

Result = (r v /r s ) x (C s /Q x 100 

ru = peak response of each impurity from the 
Sampie solution 

r s = peak response of doxycycline from Standard 
solution 2 

Ci ~ concentration of USP Doxycycllne Hyclate RS 
in Standard solution 2 (mq/mL) 

Cu = concentration of the Sampie solution (mg/mL) 

Acceptance criterla: See Table 7. 


Table 1 


Name 

Relatiue 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

4-Epidoxvcvdine a 

0.4 

0,5 

Methacydine 

0.6 

2 

6"Epidoxvcvdine 

0.7 

2 

Doxvcvdine 

1.0 

_ 

lndividual unspeci- 
fied impurities 11 

— 

0.5 


,ł Main degradation producE. 

h Ind ud es impuriiies that elute before methacyciine and those thaE elute 
after dotfytydine, 


SPECIFIC TESTS 

* Crystallinity (695): Meets the regutrements 

* pfri (791) 

Sampie solution: An agueous suspension containing 
10 mg/mL 

Acceptance criteria: 5,0-6.5 
o Water Determination, Method I (921): 3,ó%—4.6% 

AODUTIONAL REQUIREMENTS 

& Packaging and Storage: Preserve in tight light-resistant 
containers. 

O USP Reference Standards (11) 

USP Doxycycline Hydate RS 
USP Methacyciine Hydrochloride RS 


DoxycyclSrae Capsiales 

» Doxycycline Capsules contain not less than 
90.0 percent and not morę than 120.0 percent of 
the labeled amount of doxycycline (C^H^N^Os). 

Packaoino and storage— Preserve in tight, liqht-resistant 
containers. 
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USP Reference standards (11)— 

USP Doxycycline Hydate RS 

Ideinfifacation— 

A: Shake a suitable quantity of Capsule contents with 
methanol to obtain a solution eontalning 1 mg of doxycy- 
cline per mL, and frlter. Using the frltrate as the Test solution, 
proceed as directed for Method li under Identification—Tetra- 
cyclines (193), 

B: The retention time of the major peak in the chromało- 
gram of the Assay preporation corresponds to that of the 
Standard preporation as obtained in the Assay. 

Dissolution <711)— 

Medium: 0.01 N hydrochloric acid; 900 mL 

Apparatus 2: 75 rpm. 

Time: 60 minutes. 

Procedurę —Determine the amount of CzzHz-rNzOg dis- 
solved by employing UV absorption at the wavelength of 
maximum absorbance at about 268 nrn on filtered portlons 
of the solution under test, suitably diluted with Dissoiution 
Medium, if necessary, in compartson with a Standard solu¬ 
tion having a known concentration of USP Doxycydine 
Hyclate RS in the same Medium * 

Toierances —Not less than 85% (Q) of the labeled amount 
of C 22 H 24 N 2 O 8 is dissolved in 60 minutes. 

Uniforimiity of dosage uiuats (905): meet the require- 
ments, 

Water Determircatiosi, Method I <921): not morę than 
5,5%. 

Assay— 

Mobile phase, Diluent, Resolution solution, Standard prepa¬ 
ration, and Chromatographic system —Proceed as directed En 
the Assay under Doxycydine Hydate. 

notę— Throughoul Lhe fol łowi ng sections, protect the 
Standard preporation, the Assay preporation f and Ehe stock 
Solutions used in their preparation, from light. 

Assay preparation —Remoye, as completely as possible, 
the contents of not less than 20 Ca psujes, and weigh accu- 
rately. Mix the combined contents, and transfer an accu- 
rately weighed portion of the powder, equivalent to about 
100 mg of doxycydine, to a 100-ml vofumetrie fiask. Add 
20 ml of 04 N hydrochloric add, sonicate for 5 minutes, 
shake for 15 minutes, dilute with Diluent to volume, and 
mix. Fiiter a portion of this solution through a fiiter of 0.5 
pm or finer porosity, and use the frltrate as the Assay prepa¬ 
rationu 

Procedurę —Separately inject equal vo!umes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, CaTcuiate the quan- 
tity, in mg, of doxycycline (C^H^N^Os) in the portion of 
Capsules taken by the formula: 

0.1 CP(r v /rs) 

in which C is the concentration, in mg per ml, of USP 
Doxycydtne Hydate RS in the Standard preparation , P is the 
designated potency, tn pg of doxycycline per mg, of USP 
Doxycydine Hydate RS, and fu and r 5 are the doxycycline 
peak responses obtained from the Assay preparation and the 
Standard preparation , respectively. 


Doxycydine Extended-Re8ea$e Capsules 

DEFINJTION 

Doxycycline Extended-Reiease Capsutes contain NLT 90.0% 
and NMT 110.0% of the labeled amount of doxycydine 

(C22H24N2OB). 


IDENTIFICATION 

■ A. The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
o procedurę 

Mobile phase: Transfer 2.72 g of monobasic potassium 
phosphate, 0.74 g of sodium Tiydroxide, 0*50 g of tetra- 
butylammonium nydrogen sulfate, and 0.40 g of ede- 
tate disodium to a 1000-mL volumetric fiask. Add about 
850 ml of water, and dissolve. Add 60 g of tertiary bu¬ 
tyl alcohol with the a id of water, dilute with water to 
volume, and adjust to a pH of 8.0, Pass this solution 
through a suitable fllter, and degas before using* 

Buffer: pH 6.8 phosphate buffer (see Buffer Solutions in 
Reagents, indicators, and Solutions ) 

System suitability stock solution: 7.2 mg/ml of USP 
Doxycydine Hyciate RS in 0.01 N hydrocnionc acid pre- 
pared as follows. Transfer USP Doxycydine Hydate RS 
to a suitable volumetric fiask, and add 0.01 N hydro- 
chloric acid to about 70% of the finał volume. Sonicate 
as necessary to dissoive* Dilute with 0,01 N hydrochlo¬ 
ric add to volume, and mix. Protect this solution from 
light. 

System suitability solution: 1.4 mg/mL of USP Doxycy- 
cline Hydate RS from the System suitability stock solution 
in 0.01 N hydrachEoric acid prepared as follows. Trans¬ 
fer NLT 5.0 mL of the System suitability stod< solution to 
a suitable volumetric fiask, and heat on a steam bath 
for 60 min. Evaporate to dryness on a hot piąte, taking 
care not to char the residue. Dissolve the residue in 
0.01 N hydrochloric acid, dilute with 0.01 N hydrochlo¬ 
ric add to vofume, and mix. Pass through a suitable 
fiiter. The filtrate contains a mixture of 4-epidoxycy- 
cltne, ó-epidoxycydine, and doxycydine. Protect this 
solution from lignL 

Standard solution: 0,8 mg/mL of doxycycltne from USP 
Doxycyclrne Hydate RS in a mixture of Buffer and 0.1 N 
hydrochloric acid (1:9) prepared as follows. Transfer an 
appropriate amount of USP Doxycydine Hydate RS to a 
volumetne fiask, and add Buffer to 10% of the finał vol- 
ume. Sonicate to dissofve. Difute with 0*1 N hydrochlo- 
ric add to volume, and mix. Protect this solution from 
fight. 

Sampie solution: Nominaliy 0.8 mg/mL of doxycydine 
in a mixture of Buffer and 0,1 N hydrochloric adcf (1:9) 
prepared as follows. Weigh, and transfer the contents of 
NLT 10 Capsules to a suitable volumetnc fiask, add 
Buffer to 10% of the finał voiume, and sonicate as nec¬ 
essary to dissoke* Dilute with 0.1 N hydrochloric acid 
to volume, and mix. Pass through a suitable fiiter. Pro¬ 
tect this solution from light. 

Chromatographic system 
(See Chromatogropny {6 21), System Suitability.) 

IVTode: LC 

Detector: UV 270 nm 

Column: 4.6-mm x 25-cm; 7-jim packing L21 
Column temperaturę: 60° 

Flow ratę: 1 mL/min 
Injection volurne: 20 llL 

Run time: NLT 1.7 times the retention time of the 
doxycycline peak 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability requirements 

Resolution: NLT 3*0 between 4-epidoxycycline and 
doxycycline, System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
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Tailing factor: NMT 2.0, System sultability solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
doxycydine (C 22 H 24 N 2 OB) in the portion of Capsules 
taken: 


Result - (fu/ry) x (Cs/ Cu) x Px Fx 100 

ru - peak response from the Sampie solution 

r$ - peak response from the Standard solution 

C% s= concentration of USP Doxycycllne Hydate RS 
in the Standard solution (mg/ml) 

O* = nominał concentration of doxycycline in the 
Sampie solution (mg/mL) 

P = potency of doxycycfine in USP Doxycycline 
Hydate RS (jug/mg) 

F = corwersion factor, 0.001 mg/pg 
Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TESTS 

■ Dissolution (711) 

Proceed as directed for Apparatus 1 and Apparatus 2, 
Delayed-Reiease Dosage Forms, Method A, Procedurę, 
Acid stage 

Acid stage medium: 0.1 N hydrochloric acid; 750 mL 
Apparatus 2: 75 rpm 
Time: 2 h 

Blank: Acid stage medium 

Standard solution: 0.04 mg/mL of doxycydine from 
USP Doxycydine Hydate RS in the Acid stage medium. 
Sonicate as necessary to dissoke. 

Capsule shell solution: Dissoke 10 empty Capsule 
she!!s in 1000 mL of the Arid stage medium by gently 
heating at 37°. 

Acid stage capsule shell blank: 100 mL of Capsule 
sheil solution and 650 ml of the Acid stage medium . 
Pass through a suitable fliter 
Sampie solution: Pass portions of the solution under 
test through a suitable filter. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 345 nm 
Celi: 0.2 cm 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
doxycycline {C 22 H 2 JN 3 O&) dissoked: 

Result = (Au - Aa)/As x (Cs/L) xVx PxFx]QQ 

Au ~ absorbance of the Sampie solution 
Acs - absorbance of the Ada stage capsule shell 
blank 

As = absorbance of the Standord solution 
Cs - concentration of USP Doxycydine Hydate RS 
in the Standard solution (mg/mL) 

L - label claim (mg/Capsule) 

V ~ volume of the Acid stage medium , 750 mL 
P = potency of doxycycline in USP Doxycycline 
Hydate RS (pg/mg) 

F - conversion factor, 0.001 mg/ttg 

Tolerances: NLT 65% and NMT 90% of the labeled 
amount of doxycycline (CzjH^NzOb) i$ dissoked. The 
percentage of the labeled amount of doxycycline dis- 
solved at the time specified conforms to Acceptance 
Table 2 in Dissolution (711)* 

Buffer stage 

Conduct this stage of testing on the Capsules that were 
previously subjected to the acid stage testing by add- 
inq the Buffer staae medium to the same vessel and 
adjusting to a pH of 6.0 using either 2 N hydrochloric 
acid or 2 N sodium hydroxide. 


Buffer stage medium: 28.4 g/L of dibasic sodium 
phosphate anhydrous and 6.4 g/L of sodium hydrox- 
ide; 200 mL 

Buffer stage blank: OJ N hydrochloric acid and 0,2 
M phosphate buffer {291:66). Adjust to a pH of 6,0 
using either 2 N hydrochloric acid or 2 N sodium 
hydroxide. 

Apparatus 2: 75 rpm 

Time: 2 h. (The total time for this analysis is 4 h, 
where 2 h is from the Acid stage and 2 h is from the 
Buffer stage.) 

Standard solution: 0,04 mg/mL of doxycydine from 
USP Doxycycline Hydate RS in the Buffer stage blank. 
Sonicate as necessary to dissoke. 

Buffer stage capsule shell blank: 100 mL of Capsule 
shell solution In 650 mL of Acid stage medium and 
200 mL of Buffer stage medium. Adjust to a pH of 6.0 
using either 2 N hydrochloric acid or 2 N sodium hy- 
droxidą and pass through a suitable filter, 

Sampie solution: Pass portions of the solution under 
test through a suitable filter. 

Blank: Buffer stage 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 345 nm 
Celi: 0*2 cm 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
doxycycline (C^H^NjOb) dissoked: 


Result = (A u - A a )! A s x (Cs/L) xVx PxFx 100 

Au = absorbance of the Sampie solution 
Aa - absorbance of the Buffer stage capsule shell 
blank 

As ~ absorbance of the Standord solution 
Cs - concentration of USP Doxycydine Hyclate RS 
in the Standard solution (mg/mL) 

L = label da im (mg/Capsule) 

V — total volume of dissolution medium (volume 
of medium from the Acid stage and the 
Buffer stage) 

P = potency ofdoxycydine in USP Doxycycline 
Hydate RS Qig/mg) 

F = conversion factor, 0.001 mg/ug 
Tolerances: NLT 80% of the labeled amount of doxy- 
cycline (C^H^N^Oe) j$ dissoked, The percentage of 
the labeled amount of doxycycline dissoived at the 
time specified conforms to Acceptance Table 1 in Disso¬ 
lution (71 1). 

* Uniformity of Dosage Ukits (905); Meet the 
reguirements 


lMPURITIES 

* ORGANIC lMPURITIES 

Mobile phase, Buffer, System sultability solution, and 
Sampie solution: Proceed as directed in the Assay. 
Storę the System sultability solution and Sampie 50 /uf/on 
under refrigerated conditions, and protect from light 

Standard stock solution: Use the Standard solution as 
directed in the Assay . 

Standard solution 1: 0,016 mg/mL of doxycydine from 
the Standord stock solution in OJ N hydrochloric acid. 
Protect this solution from light, and storę under refrig¬ 
erated conditions. 

Standard solution 2: 0.8 pg/mL of doxycycline from 
Standard solution I in 0 J N hydrochloric acid* Protect 
this solution from light, and storę under refrigerated 
conditions. 
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Chromatographic system 
(See Chromatograpny (621 }, System Suita bil i ty.) 

Modę: LC 

Detector: UV 270 nm 

Column: 4.6-mm x 25-on; 7-fim packing L21 
Column temperaturę: 60° 

Autosampler temperaturę: 4° 

Flow ratę: 1 mL/min 
Injection voiume: 20 pL 

Run time: NLT 3 limes the retention time of the doxy- 
cycline peak 
System suitability 

Samples: 5ys tem s uitab Hity sol u tion, 5 tandard solution 
h and Standard solution 2 

Suitability requirements 

Resolution: NLT 3.0 between 4-epfdoxycydlne and 
doxycycllne. System suitability solution 
Taił mg factor: NMT 2.0 for doxy cycline, System suit - 
ab Hity solution 

Relative standard deviation: NMT 5.0% for doxycy- 
cline, Standard solution 1 

Signal-to-noise ratio: NLT 10 for doxycycline, Stan¬ 
dard solution 2 
Analysis 

Samples: Standard solution 2 and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Ca psu fes taken: 

Result =* (Wa) x (C*/C u) x P x (Fi/F 2 ) x 100 

ry - peak response of each impurity from the 
Sample solution 

rs = peak response of doxytycline from Standard 
solution 2 

Cs = concentratlon of USP Doxycydine Hycla te RS 
In Standard solution 2 (mg/mL) 

Cu - nominał concenlration of doxycycline in the 
Sample solution (mg/mL) 

P = potency of doxycyclśne in USP Doxycydine 
Hyclate RS (pg/rng) 

f f - conversion factor, 0.001 mg/jag 
Fj = refative response factor (see Table 1) 

Acceptance criterra: See Table 1. 


Table 1 


Na me 

ReSative 

Retention 

Time 

Relatiye 

Response 

Factor 

Acceptance 
Criteria, 
NMT rHA 

4-EDtdaxycydine a 

0.4 

0,6 

035 

Methacvdine b 

0.6 


. __ 

Doxycydine related 
compound A (6- 
eoido^ycydine)^ 

0.7 

— 

— 

Doxvcvdine 

TO 



Other indiytdua! 
impurity 


TO 

0*2 

Total rmpurjties 


— 

0.5 


* 12a5>MDimethy!amino)-l ,4,4a,5,5a,6,11,1 2a- 

octahydro-3,5,10,12,12a-pent.aliydroxy-6-methyM H 11 -dśoxo-2- 
na ph th ace neca rb oxam ide m on ohyd ra te. 

ta Process-related impurity, monitored in the drug substance, and not in- 
duded in the total fmpurities. 

ADDITIONAL REQUIREMENT5 

*> Packaging and Storage: Preserve in tlght, light-resistant 
contalners, Storę at controlled room temperaturę* 
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Doxycycline for Injectfoni 


Transfer 2.72 q of monobasic potassium 


DEFINITION 

Doxycycllne for injection contafns an amount of Dox^ 
Hydate equivalent to NLT 90*0% and NMT 120.0% of 
the labeled amount of doxycydlne (C 2 zH 24 N z O s ). 

IDENTIFICATION 

* A. 

Test solution: Nominally 1 mg/mL of doxycydine in 
metbanol* Pass through a suitabfe filter, and use the 
f Utratę. 

Analysis: Proceed as directed in Identification — Tetracy- 
dines (193), Method U. 

Acceptance criteria: Meets the reguirements 

AS5AY 

o Procedurę 

Mobile phase: iranster ZJ Z g c 
phosphate, 0.74 g of sodlum nydroxlde, 0.50 g of tetra- 
butylammonium nydrogen sulfate, and 0.40 g of ede- 
tate disodium to a 1000-mL volumefric fiask. Add 
850 ml of water, and stir to dissolve. Add 60 g of terti- 
ary butyl alcohol with the aid of water, dilute with 
water to volume, and adjust with 1 N sodium hydrox- 
ide to a pH of 8.0 ± 0.1. Pass this solution through a 
filter of 0.5-pm or finer porę size, and degas before 
using. Decreasing the proportion of tertiary butyl alco¬ 
hol results in a longer retention time of doxycyclme and 
improved separation of doxycycline from the refated 
compounds. 

Diluent: 0.01 N hydrochloric acid 
System suitability stock solution: 6 mg/mL of doxycy- 
cline from USP Doxycyc!ine Hydate RS in Diluent 
System suitability solution: Transfer 5 mL of System 
suitability stock solution to a 25-mL volurnetric fiask, 
heat on a steam bath for 60 min, and evaporate to 
dryness on a hot piąte, taldng care not to char the resi- 
due* Dissdve the residue in 0.01 N hydrochloric acid, 
and dilute with Diluent to vo!ume. Pass a portion of this 
solution through a filter of 0.5-pm or finer porę size, 
and use the filtra te. This solution contains a mixture of 
4-epidoxycycline, 6-epjdoxycydine, and doxycydine. 
When stored in a refrigerator, this solution may be used 
for 14 days. 

Standard solution: 1.2 mg/mL of USP Doxycydine 
Hydate RS in Diluent Sonicate as needed to dissolve. 
Protect the Standard solution from light 
Sample solution 1 (where it is represented as belng in a 
single-dose Container): Nominally 1 mg/mL of doxycy- 
clEne, prepared as folfows* Constitute Doxycydine for 
Injection as directed in the labeling. Withdraw alf the 
withdrawable contents using a suitable hypodermic 
needle and syringe, and dilute with Diluent. Protect 
Sample solution 7 from light. 

Sample solution 2 (where the labę! States the guantity 
of aoxycyd]ne equfvaient in a gfven volume of constT 
tuted solution): Nominally 1 mg/mL of doxycydine, 
prepared as foliows. Constitute Doxycycline for Injection 
as directed in the labeling, Dilute a suitable aliquot with 
Diluent Protect Sample solution 2 from light. 
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Chromatographic system 

(See Chromatography (621), System Suitability. 1 ) 

IVtode: LC 

Detector: UV 270 nm 

Column: 4, 6 -mm x 25-cm; packi ng L21 

Column temperaturę: 60 ±1° 

PI o w ratę: 1 m L/m In 
Injection volume: 20 jaL 

Run time: 1 .7 times the retention time of doxycyclinc 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[NOTE—The relatiye retention times for 4-epidoxycycline 
(the main degradation product), 6 -epidoxycydme, and 
doxycydine are 0,4, 0.7, and 1 .0, respective!y,] 
Suitability reguirements 

Resolution: NLT 3.0 between the 4-epidoxycydine 
peak and the doxycycline peak, System suitability 
solution 

Tailing factor: NMT 2,0 for doxycycline, System suit - 
abiiity sofution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 1 or 2 
Calculate the percentage of the labeled amount of 
doxycydine (C^Hz^NzOs) in the portion of Doxycycline 
for Injection taken: 

Result = (r u fr$) x ( Cs/Cu ) x P x f x 100 



ru = peak response from the Sampie solution 

r% - peak response from the Standard solution 

Cs - concentration of USP Doxycycline Hyclate R$ 
in the Standard solution (mg/mL) 

Cu = nominał concentration of Sampie solution 1 or 
2 (mg/mL) 

P = potency of doxycycline in USP Doxycycline 
Hyctate RS (jig/mg) 

F = conversion factor, 0,001 mg/pg 
Acceptance criteria: 9O.0%~120.0% 

SPECIFIC TiSTS 

• Steriłity Test s (71): ft meets the reąuirements when 

lested as directed in Test for Steriłity of the Product to Be 
Examined f Membranę Filtration , with Fluid O being used 
instead of Fluid A . 

* pH (791) 

Sampie solution: Constitute as directed in the labeling, 
Acceptance criteria: 1,8-3,3 

* Loss on Dryinc (731) 

Analysis: Dry 100 mg in a capillary-stoppered bottie 
under vacuum at a pressure not exceeding 5 mm of 
mercury at 60° for 3 h. 

Acceptance criteria: NMT 2.0% for the article contain- 
Ing added substances; NMT 4.0% for the article con- 
taining no added substances 

• Partiojlate Matter in Injections (788): Meets the re- 

ąuirements for small-vo!ume injections 

• Bacterial Endotoxins Test (85): Contains NMT 1.14 

USP Endotoxin Units/mg of doxycycline 

* Constituted Solution: At the time of use, it meets the 

reguirements m Injections and Implanted Drug Products 
(1 ), Specific Tests , tompleteness and clańty of Solutions . 


ADD1TIONAL REQUIREMENTS 

* Packaging and Storage: Presen/e as described in Pack* 
aging and Storage Reguirements (659), Injection Packaging, 
protected from Tight. 


- USP reference standards (11) 

USP Doxycydine Hyclate RS 
USP Endotoxin RS 


Poxycycline for Orał Suspension 

DEFINITION 

Doxycycltne for Orał Suspension contains the equivalent of 
NLT 90.0% and NMT 125.0% of the labefed amount of 
doxycycline (C 22 HZ 4 N 2 O 8 ) when constituted as directed, It 
contains one or morę suitable buffers, colors, diluents, 
rlavors, and preservatives, 

IDENTIFICATION 

e A. 

Test sofution: Nominafly 1 mg/mL of doxycycline in 
met han o I from Doxycycline for Orał Suspension, Sliake, 
allow to settle, and use the elear supernatant. 

Analysis: Proceed as directed in Identification —Tefrocy- 
dines (193), Method U. 

Acceptance criteria: Meets the reąuirements 

ASSAY 

» Procedurę 

Mobile phase: Transfer 2,72 g of monobasic potassium 
phosphate, 0.74 g of sodium nydroxtde, 0.50 g of tetra- 
butylammonium nydrogen sulfate, and 0.40 g of ede- 
tatę disodium to a 1000-mL volumetric fiask. Add 
850 mL of water, and stir to dissolve, Add 60 g of terti- 
ary butyl alcohol with the aid of water, di lute with 
water to volume, and adjust with 1 N sodium hydrox- 
ide to a pH of 8,0 ± 0,1. Pass this solution through a 
filter of 0.5-pm or finer porę size, and degas before 
using, Decreasing the proportion of tertiary butyl alco¬ 
hol results in a longer retention time of doxycycline and 
improved separation of doxycycline from the related 
compounds. 

Diluent: 0.01 N hydrochloric acid 
System suitability stock solution: 6 mg/mL of doxyey- 
dine from USP Doxycycline Hyclate RS in Diluent 
System suitability sotution: Transfer 5 mL of System 
suitability stock solution to a 25-mL volumetric fiask, 
heat on a steam bath for 60 min, and evaporate to 
dryness on a hot piąte, ta king care not to char the resi- 
due, Dissolve the residue in 0.01 N hydrochloric acid, 
and dl lute with Diluent to volume. Pass a portion of this 
solution through a filter of 0,5-pm or finer porę size, 
and use the filtrate. Thts solution contains a mixture of 
4-epidoxycydine, ó-epidoxycydine, and doxycycline. 
When stored in a refrigerator, this solution may be used 
for 14 days. 

Standard solution: 1,2 mg/mL of USP Doxycycline 
Hyclate RS in Diluent. Sonicate as needed to dissolve. 
Protect the Standard solution from light. 

Sampie solution: Nominalfy 1 mg/mL of doxycydine in 
Diluent, prepared as follows, Constitute Doxycycline for 
Orał Suspension as directed in the labeling. Transfer a 
suitable atiąuot of the constituted suspension, freshly 
mixed and free from air bubbles, to a suitable volumet- 
ric fiask, add 50% of the ffnal volume of 0.1 N hydro¬ 
chloric acid, and shake by mechanical means for 15 
mfn, Dilute with Diluent to volume. Pass through filter 
paper, discarding the first 10 ml of the filtrate, then 
pass through a fflter of 0.5-j.im or finer porę size. Pro¬ 
tect the Sampie solution from light. 
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Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Deteetor; UV 270 nm 

Column: 4.6-mm x 25-cm; packing L21 

Column temperaturę: 60±1° 

Flow ratę: 1 mL/min 
Injeetion volume: 20 pL 

Run time: 1.7 times the retention time of doxycycline 

System suita bili ty 

Samples: System suitability solution and Standard 
soiution 

[Non—The re!ative retention times for 4~epidoxycydrne 
(the rnain degradation product), 6-epidoxycydine, and 
doxycyclIne are 0.4, 0.7, and 1.0, respectivefy.] 

Suitability requirements 

Resolutlon: NLT 3.0 between the 4-epidoxycycline 
peak and the doxycycline peak, 5yste:?i suitability 
soiution 

Taiiing factor: NMT 2.0 for dQxycycline, System suit¬ 
ability soiution 

Reiative standard devsation: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample soiution 
Calculate the percentage of the labeled amount of 
doxycyclrne (C^H^N^O*) in the portion of DoxycydIne 
for Orał Suspension taken: 

Result = (r u /c) x (Q/Cu) x P X F x 100 

r u = peak response from the Sample soiution 

C = peak response from the Standard soiution 

Cs - concentration of USP Doxycycline Hydate RS 
in the Standard solution (mg/mL) 

Cu = nominał r on cen trat ton of the Sample solution 
(mg/ml) 

P - potency of doxycycline in USP Doxycydine 
Hydate RS (pg/mg) 

F - conversion factor, 0.001 mg/pg 
Acceptance criteria: 90,0%-] 25.0% 

PERFORMANCE TESTS 
O Uniformity of Dosage Units (905) 

For single-unit containers 
Acceptance criteria: Meets the requirements 
o Del8VERABLE Vouwie (698): Meets the reguirements 

SPEOFIC TESTS 
O PU (791) 

Sample solution: Constitute as directed in the labeling, 
Acceptance criteria: 5.0-6,5 

* WATER Determination, Method i (921): NMT 3.0% 

ADDDTIONAL REQO BREMENTS 

* PACKAGWG and STorage; Preserve in tight, llght-resistant 

containers, 

0 USP REFERENCE STANDARDS (11} 

USP Doxycycline Hydate RS 


DoKycycBPBie Tablets 

DEFINITION 

Doxycycline Tablets contain NLT 90,0% and NMT 120.0% 
of the labeled amount of doxycydine (C 22 H 2 iN 2 0 a). 

BDENTBFICATION 

e A. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution , as 
obtalned in the Assay . 


ASSAY 
* Procedurę 

Buffer: A solution containing 3,2 g/L of monobasic po- 
tassium phosphate, 0.87 g/L of sodium hydroxide, 

0.59 g/L of tetrabutylammonium hydrogen sulfate, and 
0.47 g/L of dlsodium edetate 

Mobile phase: To 850 mL of Buffer add 60 g of tertiary 
butyl alcohol, and dilute with water to 1000 mL. Adjust 
with 1 N sodilim hydrnxide to a pH of 8.0. 

Diluent A: 0.1 N hydrochloric add 
Diluent B: 0.01 N hydrochforic acid 
System suitability solution: 1,2 mg/mL of USP Doxycy- 
dine Hydate RS and 1 mg/mL of USP Doxycydine Re- 
[ated Compound A RS in a mixture of Diluent A and 
DHuent B (20:80), prepared as follows. Dissolve first in 
Diluent A using 20% of the finał volume, and then di¬ 
lute with Diluent B to volunie. Sonicate as necessary to 
dissolve. 

Standard solution: 1,2 mg/mL of USP Doxytycline 
Hydate RS in a mixture of Diluent A and Diluent B 
(20:80), prepared as follows. Dissolve first in Diluent A 
using 20% of the finał vo!ume, and then dilute with 
Diluent B to volume. Sonicate as necessary to dissolve. 
Protect this solution from light using low-actinlc 
glassware. 

Sample soiution: 1 mg/mL of doxycycline in Diluent 
from NLT 20 Tablets, fmely crushed, in a mixture of 
Diluent A and Diluent B (20:80) prepared as follows. 
Suspend a suitable portion of crushed Tablets in Diluent 
A using 20% of the finał volume, sonicate as necessary, 
and dilute with Diluent B to vo!ume. Pass through a 
suitable filter. Protect this solution from light using low- 
actinlc glassware. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Deteetor: UV 270 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L21 
Column temperaturę: 60° 

Flow ratę: 1.5 mL/min 
Injeetion volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
soiution 

The relatlve retention times for doxycycllne related 
compound A and doxycycline are about 0.7 and 1.0, 
respectivety. 

Suitability requirements 

Resolution: NLT 1.5 between doxycycline related 
compound A and doxycydine, System suitability 
solution 

Taiiing factor: NMT 2,0 for the doxycycline peak, 
Standard solution 

Relative standard deviation: NMT 2.0%, Standard 
soiution 
Analysis 

Samples: Standard solution and Sample soiution 
Calculate the percentage of the labeled amount of 
doxycyclfne (C 22 H 2 ,iN 2 O a ) in the portion of Doxycy- 
cline Tablets taken: 

Result - (ru/c) x (Cj/Cu) x P x Fx 100 

fu - peak response from the Sample solution 

rj - peak response from the Standard solution 

Cs = concentration of USP Doxycycllne Hycla te RS 
In the Standard solution (mg/mL) 

Qv = nominał concentration of doxycycline in the 
Sampie solution (mg/mL) 

P - potency of doxycycline In USP Doxycycline 
Hydate RS (pg/rng) 

F = conversion factor, 0,001 mg/pg 
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Acceptance criteria: 90.0%-120.0% 

PERFORMANCE TESTS 
* DłSSOLUTION {711) 

Medium: 0.01 N hydrach lork add; 900 mL 
Apparatus 2: 75 rpm 
Time: 60 min 

Standard solution: 0,01 mg/mL of doxycydine from 
USP Doxycyclme Hycfate RS tn Medium 
Sampie solution: Pass a portion ot the solution under 
test through a suftable fil ter. Di lute a portion of the 
filtrate with Medium to a concentration that is similar to 
that of the Standard solution. 

Instrumentai condittons 
(See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV 

Anaiytical wavelength: 268 nm 
Ceil: 1 cm 
Blank: Medium 
Analysis 

Sampfes: Standard solution and Sampie solution 
Determine the percentage of the labeled amount of 
doxycycline (C 2 2 H 2 4 N 2 Gfl) dissoked: 

Result = (AJAs) x (Cs/L) x V x P x 100 

Au - absorbance of the Sampie solution 
Aj = absorbance of the Standard solution 
Cs - concentration of USP Doxycyctine Hyclate RS 
in the Standard solution (mg/mL) 

L ~ label claim (mg/Tablet) 

V = volume of Meaium t 900 rnL 
P - potency of doxycycline in USP Doxycycline 
Hyclate RS (pa/mg) 

Tolerances: NLT 85% (Q) of the labeled amount of 
doxycydine {C 22 H;mN 2 Qb) is dis$olved. 

® UNIFORMITY OF DOSACE UNITS {905): Meet the 
reguirements 

IMPURIT1E 5 

* ORGANJC iMPURtTiES 

Diluent A, Diluent B, Mobile phase, System suitabiiity 
solution. Standard solution, Sampie solution. Chro¬ 
ma to gra phic system, and System suitabiiity: Proceed 
as directed in the Assay . 

Analysis 

Sampie: Sampie solution 

Calcutate the percentage of each impurity in the por¬ 
tion of Doxycydine Tablets taken: 

Result = (r u /r$) x (1 jf) x 100 

A i - peak response of each impurity from the 

Sampie solution 

rs - peak response of doxycycline from the Sampie 
solution 

f - reiative response factor as listed in Tobie 1 
Acceptance criteria: See Tobie 1. 


Tobie 1 


Name 

Relat1ve 

Retention 

Time 

Re!ative 

Response 

Factor 

Acceptance 
Criteria, 
NMT <%} 

Oxvtetracvdine fl 

0,3 

_ 

_ 

4-Ep3doxycydine tl 

0.4 

0.8 

1.5 

Methaevdine a& 

0.6 

_ 


Doxycycljne related 
compound A (6- 
eDidoxvcvdine>>.d 

0.7 

— 

— 

Doxvcvdine 

1.0 

_ 


Any individual un- 
soecified imourity 

— 

1.0 

0.3 

Total imDurtties 

— 

— 

2.5 


* These are synthetłc process fmpuiiUes, whfch are eon troll ed in the drug 
su bs tance. They are lisLed here lor reference only and are not to be re¬ 
pa rted. Total impurities does not incJude these peaks. 
t'( J łflAafl ł 55 ł 5aR H ćfl J 12aS)-4-(Dimethylamino>L4 J 4a r 5,5a,6 ( lU2a- 
oc la hydro-3,5,10 H 12,12a-penLahydrQxy-6-methyM ,11 -dioxo-2- 
na ph ma cen eca rboxa m ide. 

c (45,4a/?,5S,5afit, 12a5)-4-(Dimethylamino}-1,4,43,5,53,6,11,1 2a-oetahydro 
3,5,10,12,12a-pentahydroxy-6-nnethyferve-1J 1 -dioxcK2-naphthacene* 
carboxamide. 

^ (45,43^55,5^^65,12a5}^(Dimethylamino)4,4,4a.S ( 5a,6J 1,12a- 
octahydro-3,5,10,7 2,12a-pentahydroxy-6-methyl-1,11 -dioxo-2- 
naphtriacenecarboxamide, 

ADDtTlONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. Storę at controlled room temperaturę. 

* USP Reference Standard* (11) 

USP Doxycyclfne Hyclate RS 
USP Doxycyclme Related Compound A RS 
(4S,4aff,55,5afl,65,l 2a5)-4-(Dimethylamino)~l ,4,4a,5,5a, 
6,1 1,12aractahydro-3,5,1 0,12,12a-pentahydroxy- 
6 -methyl- 1,1 1 -aioxo- 2 -naphthacenecarboxamIde. 
C 22 H 24 N 2 OS 444.43 


Poxvcycline Calcium Orał Suspension 

DEFINiTfON 

Doxycycline Calctum Orał Suspension is prepared from 
Doxycydine Hyclate and contains one or morę suitabie 
buffers, colors, diluents, f[avors, and preservatives. It con¬ 
tains the equivalent of NLT 90.0% and NMT 125,0% of 
the labeled amount of doxycycline C^H^NzOa). 

IDENTIFICATION 

* A. 

Test solution: 1 mg/mL of doxycycltne from Graf Sus¬ 
pension in methanoL Shake and allow to settle. Use the 
elear supematant. 

Analysis: Proceed as directed in Identification —Tefroty- 
dines, Method II {193). 

Acceptance criteria: Meets the requirements 

ASSAY 

• Procedurę 

Mobile phase: Transfer 2.72 g of monobasic potassium 
hosphate, 0.74 g of sodium nydroxide, 0.50 g of tetra- 
utyłam mon ium nydrogen sulfate, and 0.40 g of ede- 
tate disodium to a 1000-mL volumetric ffask. Add 
850 mL of water, and stir to dissolve, Add 60 g of terti- 
ary butyl alcohol with the aid of water, dilute with 
water to volume, and adjust with 1 N sodium hydrox- 
ide to a pH of 8,0 ± 0.1. Pass this solution through a 
filter of 0 . 5 'pm or finer porę si 2 e, and degas before 
using. Decreaslng the proportion of tertiary buty! aico- 
hol results in a ionger retention time of doxycydine and 
improved separation of doxycycfine from the refated 
compounds. 
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Diiuent: 10,4 mg/mL of edetate disodium in Mobile 
phase. Sonicate as needed to dissolve. 

System suitability stock solution: 6 mg/mL of doxycy- 
cline from USP Doxycycline Hycfate RS in Diiuent 
System suitabrhty solution: Transfer 5 mL of System 
suitability stock solution to a 25-mL yolumetric fiask, 
heat on a steam bath for 60 min, and evaporate to 
dryness on a hot piąte, taking care not to char the rest- 
due. DissoEve the resldue in 0.01 N hydrnchlonc acid, 
and diiute with Diiuent to volume. Pass a portion of this 
solution through a filter of 0.5-pm or finer porę size, 
and use the fil tratę. This solution contains a mixture of 
4-epidoxycydine, ć-epidoKyeycline, and doxycycline. 
When stored in a refrigerator, this sofutton may be used 
for 14 days. 

Standard solution: 1.2 mg/mL of USP Doxycydine 
Hyclate RS in Diiuent. Sonicate as needed to dissolve. 
Protect the Standard solution from light. 

Sample solution: Nominally 1 mg/mL of doxycydine 
from Orał Suspension in Diiuent, prepared as follows. 
Constitute the Orał Suspension as directed in the label- 
ing. Transfer a portion of the constituted orał suspen¬ 
sion, freshly mixed and free from air bubbles, to a sutta- 
bie yolumetric fiask, Add 50% of the finał volume of 
Diiuent t sonicate for 15 min, and then shake by me- 
chanical means for 15 min, Dilute with Diiuent to vol- 
u me. Pass through filter paper, discarding the first 
10 mL of the filtrate, then pass through a filter of 0.5- 
um or finer porę size. Protect the Sample solution from 
light. 

Chromatographic system 

(See Chromotograpny {621), System Suitability.) 

Modę: LC 

Detector: UV 270 nm 

Column: 4.6-mm x 25-cm; packtng L21 

Column temperaturę: 60 ± 1 ° 

Flow ratę: 1 mL/min 
Injection volume: 20 u L 

Run time: 1 .7Times the retention time of doxycydine 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for 4-epidoxycydine 
(the main degradation product), 6-epidoxycycfine, and 
doxycycline are about 0.4, 0.7, and 1.0, respectiyeEy.] 

Suitability reguirements 

Resolution: NLT 3.0 between 4-epidoxycycline and 
doxycydine, System suitability solution 
Taifina factor: NMT 2.0, doxycycline, System suitabil¬ 
ity solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
doxycydine (C^Hi^NtOb) in the portion of Orał Sus¬ 
pension taken: 

Result = (r u fr 5 ) x (C s /Cu) x P x (1/F) x 100 

ru - peak response from the Sample solution 

r 5 = peak response from the Standard solution 

C 5 - concentration of USP Doxycydine Hyclate RS 
in the Standard solution (mg/mL) 

Cy - nominał concentration of doxycyciine En the 
Sample solution (mg/mL) 

P - potency of doxycycline in USP Doxycydine 
Hyclate RS (pg/mg) 

F - conversion factor, 0.001 mg/pg 


Acceptance criteria: 90.0%-125.0% 

PERFORMANCE TESTS 

* Uniformity of Oosage UNITS (905) 

For single-unit containers 

Acceptance criteria: Meets the requrrements 

* DELIVERABLE VOLUIViE (698): Meets the reguirements 

SPEC1FIC TESTS 

o PH (791): 6.5-8.0 

ADDITIONAL R£QUIREMENT5 

* Packaginc AMD Storage: Preserve in tight, light-resistant 
containers. 

* USP Reference standards (11) 

USP Doxycydine Hyclate RS 


Doxycycline Compounded Orał 
SMspeJisaoit, Vet<erSiiairy 

DEFINITION 

Doxycycline Compounded Orał Suspension, Yeterinary con¬ 
tains NLT 90.0% and NMT 110.0% of the labeled amount 
of doxycycline (C 22 H 24 N 2 OB). Prepare Doxycycline Com¬ 
pounded Ora! Suspension, Yeterinary 50 mg/mL as follows 
(see Pharmaceutical Compounding-—Nonsteriie Preparadons 
(795)). For this preparation, a Paraben solution needs to 
be separately prepared. 


Methyf paraben 

25 ma 

Propylparaben 

12.5 ma 

Purifted Water. a sufficient auantitv to make 

50 mL 


Prepare a Paraben solution by dissoiving the Methylparaben 
and Propylparaben in a sufficient amount of Purifted Waler 
to bring to finał volume. 


Doxycydine (as Doxycydine Hydate), 

USP 

2.5 a (calculateV 

Calcium Hydroxide, U5P 

Calculate (see below) b 

Clycerin 

12.5 mL 

Polysorbate 20, NF 

0.063 mL 

Sodium Metabisulfite. NF (q ran u lar) 

0.05 a 

Carboxymethytceliulose Sodium, USP 
(medium vlscosfty) 

0.25 q 

Steviol Gfycosides 95% 

0.15 o 

Paraben solution, a sufficient quantity 
to make 

50 mL 


* Calculate the amount of Doxycydine Hyclate powder required by dividing 
the weight of doxycyline reguired by the potency of the Doxycydine 
Hyclate powder obtained from the certificale of analysis. Notę unit conver- 
5 i on Es needed in the caicuiation. 

b Calculate the amount of Ca I dum Hydroxide needed, in g r by multfpfying 
the amount ol Doxycycline Hydate needed, in g, by 021. 

Pour the calculated amount of Doxycyline Hydate powder 
into a suitable mortar, and mix with about 12.5 mL of 
Paraben solution until ali the solids are dissolved. Do not 
use morę tharr 5 mL of Paraben solution for each g of the 
calculated amount of Doxycyline Hyclate. Add the calcu¬ 
lated amount of Calcium Hydroxide to the mortar, and mix 
with the pestle until the mixture thickens up and has a 
pasty consistency. [Notę—R eaction may take a few min- 
utes to occur. The pasty mixture may look dry and 
harden up whtch is an indication that the reaction is 
complete.] 

In a separate beaker, mix Clycerin and Polysorbate 20 with 
about 30 mL of the Paraben solution. Add Sodium M słabi- 
sulfite to the mixture of Clycerin, Polysorbate 20 , and 
Paraben solution with mixing. 
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Add approximately Lwa thirds of the separately prepared 
mbcture of G/ycerin, Polysorbate 20, Sodium Metabisulfite, 
and Paroben solution to the mortar in smali increments 
with continuous mixing to make an even mixture free of 
lumps. Transfer the doxycyline mixture from the mortar to 
an appropriately sized beaker. Rinse the mortar three 
limes, each time with one third of the remaining Gfycean, 
Polysorbate 20, Sodium Metabisulfite, and Paroben solution, 
and combine with the doxycycline mixture in the beaker. 
Add Stevioi Glycosides 95% to the beaker. Disperse Car- 
boxymethylcellulose Sodium through a 40-mesli sieve, and 
mix into the suspension until homogenous. Add sufficient 
Paroben solution to bring to finał volume, Mix well. 

ASSAY 
• Procedurę 

Solution A: 20 mM monobasic sodium phosphate con- 
taining 0.74 g/L of sodium hydroxide. Adjust with phos- 
phoric acid to a pH of 7,0, 

Mobile phase: See Table h 


Acceptance criteria: 90,0%-l 10.0% 

SPECIFiC TESTS 

*PH{791>: 6.0-7.0 

ADDITIONAL R£QUIREMENTS 

* Packacinc and Storage: Package in tight, light-resistant 
containers. Storę at 2 Q -8°. 

* Labeling: Label it to indicate that it is to be wel! shaken 

before use, and to State the Beyond-Use Datę , Labet it to 
State that it is for veterinary use oniy. 

* Beyond-Use Datę: NMT 30 days after the datę on whteh 
it was compounded, when stored at 2°-8° 

e USP REFERENCE SlANDARDS (11) 

USP Doxycydine Hyclate RS 


DoxycycUne Hydate 


Table 1 


Time 

(min) 

Acetonitrile 

Solution A 

0 

1 

99 

7 

80 

20 

8 

80 

20 

8.1 

1 

99 

14 

1 

99 



Diluent: Acetonitrile and 1 N hydrochloric aeid (50:50) 
Standard solution: 0.5 mg/mL of doxycycline prepared 
from USP Doxycydine Hydate RS in Diluent 
Sample solution: Shake eaeh boltle of Orał Suspension, 
Vcterinary thoroughly. Transfer 0.5 mL of Ora! Suspen¬ 
sion, Veterinary to a 50-ml voiumetric ffask, add ap- 
proximate[y 10 mL of Diluent, and vortex for 30 s, DL 
lute with Diluent to volume, and mix well. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 270 nm 

Column: 3.9-mm x 15-cm; 5-pm packing L1 

Column temperaturę: 40° 

Flow ratę: 1,0 mL/min 
Injection yolume: 5 jiL 
System suitability 
Sample: Standord solution 

[Notę—T he retention time for doxytyclme is about 4,7 
min,] 

Suitability requirements 
Taillng factor: NMT 2.0 

Relative standard deviation: NMT 2.0% for replicate 
injections 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
doxycycline (C 22 H 24 H 1 O&) in the portion of Orał Sus¬ 
pension, Veterinary taken: 

Result = (fu/rs) x (G/Cy) x 100 

r u = peak response of doxycydine from the Sample 
solution 

r 5 - peak response of doxycycline from the 
Standard solution 

Cs = concentration of doxycycline in the Standard 
solution (mg/mL) 

C u = nominał concentration of doxycycline in the 
Sample solution (mg/mL) 


(C Z2 Hz,N 2 O fl - HCI) 3 ■ C 2 H* *0 - H 2 0 1025.87 

2-Naphthacenecarboxamide, 4-(dimethylamino)-1,4,4a,5,5a, 
6,11,12a-octahydro-3,5,10,12,12a-pentahydroxy- 
6-methyl-lJ 1-aioxo-, monohydrochlonde, compound 
with etnanol (2:1 X monohydrate, [45-(4a,4arx,5a,5aa,6a, 

12act)]-; 

4-(Dimethylammo)-l ,4,4a,5,5a,6,11,12a-octahydro-3,5, 

10,12,12a“pentahydroxy-6-methy!-1,11 -d!oxo- 
2maphthacenecarboxamide monohydrochloride, com- 

E jound with ethyl alcohol (2:1), monohydrate 
24390-14-5]. 

DEFINITION 

Doxycycline Hydate has a potency equivaient to NLT 
800 jig/rng and NMT 920 pn/mg nf doxycyclme 

(CzzHz.MzÓa). 

BDENTffFfCATION 
• A. INFRARED ABSORPTION (197K) 

ASSAY 

* Procedurę 

Mobile phase: Transfer 2.72 g of monobasic potassium 
phosphate, 0,74 q of sodium nydroxide, 0.50 g of tetra- 
butyfammonium nydrogen sulfate, and 0.40 g of ede- 
tate disodium to a 1000-mL Yolumetric fiask, Add 
850 mL of water, and stir to dissolve. Add 60 g of terti- 
ary butyl alcohol with the a id of water, di lute with 
water to volume, and adjust with 1 N sodium hydrox- 
ide to a pH of 8*0 ± 0.1. Pass this solution through a 
fil ter of G,5-pm or finer porę size, and degas before 
using. Decreasing the proportion of tertiary butyl alco¬ 
hol results in a longer retention time of doxycycline and 
improved separation of doxycydine from the related 
compounds. 

Diluent: 0.01 N hydrochloric acid 
System suitability stock solution: 6 mg/mL of doxycy- 
ciine from USP Doxycycline Hyclate RS in Diluent 
System suitability solution: Transfer 5 mL of System 
suitability stock solution to a 25-mL volumetrio fiask, 
heat on a steam bath for 60 mrn, and evaporate to 
dryness on a hot piąte, ta king tarę not to char the rest- 
due. Dissolve the residue in 0.01 N hydrochloric acid, 
and dilute with Diluent to volume. Pass a portion of thss 
solution through a filter of 0.5-pm or finer porę size, 
and use the filtrate. Thss solution contains a mixlure of 
4-epidoxycyc1ine, ó-epidoxycycline, and doxycycltne. 
When stored In a refrigerator, this solution may be used 
for 14 days. 

Standard solution: 1.2 mg/mL of USP Doxycyclme 
Hyclate RS in Diluent Sonicate as needed to aissoNe. 
Protect the Standord solution from light. 
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Sample solution: 1.2 mg/mL of Doxycydine Hyclate in 
Diluent. Pass through a membranę fil ter of 0.5-pm or 
finer porę size, Protect the Sample solution from light. 
Chromatographrc system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 270 nm 

Column: 4.6-mm x 25-cm; packing 121 

Column temperaturę: 60 ± 1 ° 

Flow ratę: 1 mL/min 
Injectlon volume: 20 pL 

Run tlme: 1.7 times the retention time of doxycydine 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

[Notę— See Tabie 1 for relative retention times.] 
Suitabiiity requirements 

Resolution: NLT 3.0 between the 4-epidoxycycline 
peak and the doxycyctine peak, System suitabiiity 
solution 

Tailing factor: NMT 2.0 for doxycycline, System suit¬ 
abiiity solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysls 

Samples: Standard solution and Sample solution 
Caleulate the guantity of doxycydine (C22H24N2O&), in 
pg/mg, in the portion of Doxycycline Hydate taken: 

Result - (ru/rj) x (Q/Q) x P 

ru ~ peak response from the Sample solution 

r$ - peak response from fche Standard solution 

C 5 - concentration of USP Doxyeydine Hydate RS 
in the Standard solution (mg/mL) 

Cu - concentration of the Sample solution (mg/mL) 

P = potency of doxycycline in USP Doxycycline 
Hyclate RS (pg/mg) 

Acceptance eritena: 800^920 pg/mg 

IMPUR1TIES 
O Organic Imihirities 

Mobile phase, Diluent, System suitabiiity solution, 
Sample solution, and Chromatographic system: Pro- 
ceed as directed in the Assay . 

Standard solution 1: 1.2 mg/mL of USP Doxycydine 
Hycla te RS in Diluent Sonścate as needed to dissoive. 
Protect Standard solution 1 from light 
Standard solution 2: 0.024 mg/mL each of USP Doxy- 
cydine Hyclate RS and USP Methacycline Hydrochloride 
RS in Diluent Protect Standard solution 2 from light. 
System suitabiiity 

Samples: System suitabiiity solution and Standard solu¬ 
tion 1 

[Notę—S ee Tabie 1 for reiative retention times.] 
Suitabiiity reąuirements 

Resolution: NLT 3.0 between 4-epidoxycydine and 
jdoxycycline, System suitabiiity solution 
lailing factor: NMT 2.0 for doxycycline, System suit¬ 
abiiity solution 

Relative standard devratlon: NMT 2.0%, Standard 
solution 1 

Analysis 

Samples: Standard solution 2 and Sample solution 
Caleulate the percentage of methacycline in the portion 
of Doxycydine Hyclate taken: 

Result - (ru/fs) x (CdCu) x 100 

r u - peak response of methacycline from the 
Sample solution 

r s - peak response of methacycline from Standard 
solution 2 


C s ~ concentration of USP Methacycline 

Hydrochloride RS in Standard solution 2 
(mg/mL) 

Cu = concentration of the Sample solution (mg/mL) 
Caleulate the percentage of each related compound, 
other than methacycline, in the portion of Doxycycline 
Hyclate taken: 

Result - (fu/rO x (CdCu) x 100 

ru = peak response of each impurity from the 
Sample solution 

r 5 - peak response of doxycycline from Standard 
solution 2 

C 5 - concentration of USP Doxycycline Hyclate RS 
in Standard solution 2 (mg/mL) 

Cu = concentration of the Sample solution (mg/mL) 

Acceptance criteria: See Tabie I, 


Tabie 1 


Name 

Relattve 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%ł 

4-Epidaxvcvcline jl 

0.4 

0.5 

Methacycline 

0.6 

2 

6-Epidoxycycline 

0.7 

2 

Doxytycline 

1.0 

__. 

!ndividual unspeci- 
fied imDuritres b 

— 

0.5 


fl Main degradation product, 

Mndudes impuritles chat elule beFore methacydme and Lhose Ehat elute 
after doaycydEne, 

5PEC1FIC TESTS 

* CrystalLINITY (695): Meets the requirements 

° PH (791) 

Sample solution: IMominally 10 mg/mL of doxycycl!ne 
from Doxycycline Hyclate 
Acceptance criteria: 2.0-3.0 

* Water Betermination, Method l (921): 1.4%-2.8% 

o Sterility Tests (71): Where the la bel States that Doxycy- 
dine Hydate ts sterile, it meets the reguirements when 
tested as directed in Test for Sterility or the Product fo Be 
Examined f Membranę Filtration, with Fluid D being used 
Enstead of Fluid A . 

» Bacterial ENDOTOXIN5 Test (85): Where the label States 
that Doxycydine Hyclate is sterile or it must be subjected 
to further processing during the preparation of injectable 
dosage forms, it has NMT 1.14 USP Endotoxin Units/mg 
of doxy cydine, 

ADDITflONAL REQUIREMENTS 

9 Packaging and Storage: Preserve in tight containers, 
protected from light. 

* Labeling: Where it is intended for use in preparing in- 
jectabie dosage forms, the label States that it is sterile or 
must be subjected to further processing during the prep¬ 
aration of injectable dosage forms. 

O USP Reference Standard* (11) 

USP Doxycydine Hydate RS 
USP Endotoxin RS 

USP Methacycline Hydrochloride RS 


Doxycycline Hyclate Capsules 

DEFINITION 

Doxy cydine Hyclate Capsules contain the equivalent of NLT 
90.0% and NMT 120,0% of the labeled amount of doxy- 
cydine (C^H^N^Os). 
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IDENTIFICATION 


Delete the fottowłng: 

Ł * A, 

Test soiution: Nominally I mg/mL of doxycydine in 
methanol prepared from Capsule contents. Pass 
through a filier, and use the ffltrate. 

Analysis; Proceed as dtrected in Identification — Tetracy- 
dines (193), Method li. 

Acceptance criteria: Meet the reąułremenU^o 

Add the fol łowing: 

A. The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution, as 
obtained in the Assoy.At/^ 

ASSAY 


Chonge to read: 

* Procedurę 

A Proteet Solutions containing doxycyctine from light 
Soiution A: Transfer 3.1 g of monobask potassium 
phosphate, 0*5 g of edetale disodium, and 0*5 mL of 
triethylamine to a 1000-mL vplumetric fiask. Add about 
850 ml of water and mix, Dii u te with water to volume 
and adjust with 1 N sodtum hydroxide to a pH of 8.5 ± 
0 * 2 * 

Soiution B: Methanol 
Mobile phase: See Tobie 1. 


Tdble 1 


Time 

fmlirt 

Soiution A 

Soiution 6 

0.0 

90 

10 

2,0 

90 

10 

4.0 

60 

40 

6*0 

90 

10 

9.0 

90 

10 


Diluent: 0.01 N hydrochlono add 
System suitability stock soiution 1: 1 mg/mL each of 
USP Doxycydine Related Compound A RS and USP 
Methacydine Hydrochloride RS in Diluent 
System suitability stock soiution 2: 1.2 mg/ml of USP 
Doxycycline Hyclate RS in Diluent 
System suitability soiution; Transfer 5 ml of System 
suitability stock soiution 2 to a 25-mL volumetric fiask, 
heat on a steam bath for 60 min, and evaporate to 
dryness on a hot piąte, taking care not to char the resh 
due* Dissolve the residue in Diluent t add 0.5 mL of Sys¬ 
tem suitability stock soiution 1, and di lute with Diluent to 
volume. Pass the soiution through a suitable fiiter and 
use the fil tratę. 

Thts soiution contains a mixlure of 4-epidoxycydine, 
dpxycycline related compound A, methacydine, and 
doxycycline* When sto red in a refngerator, this solu- 
Uon may be used for 14 days. 

Standard soiution: 0.3 mg/mL of USP Doxycycline 
Hyclate RS in Diluent* Sonicate as needed to dissolve. 
Sample soiution: Nominally 0.25 mg/mL of doxycy- 
dine in Diluent, prepared as follows. Empty as corrn 
pletdy as possible tne contents of NLT 20 Ca psuł es. 

Mix tne tombined contents and transfer a suitable por¬ 
tion of the powder to a suitable vo!umetric fiask. Add 
75% of the finał volume of Diluent t sonicate for about 5 
min, shake for about 15 min, and dii u te with Diluent to 
volume. Pass a portion of this soiution through a suita¬ 
ble filter of 0.2-pm porę size. 


Chromatographic system 

(See Chromatography (621) f System Suitability.) 

Modę: LC 

Detector: UV 350 nm 

Coiumn: 2,Tmm x 3-cm; 1.7-pm packing L7* [Notę— 
A 1,7-j.im guard coiumn with packing L7 was used 
during method validation ] 

Coiumn temperaturę: 60° 

Plow ratę: 0.6 mL/min 
Jnjection yolume: 5 |iL 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

[Notę—S ee Tobie 2 for relative retention limes,] 
Suitability reguirements 

Resolution: NLT 1.5 between methacydine and 
4-epidoxycydine; NLT 1*5 between 4-epidoxycydrne 
and doxycycline related compound A; NLT 1.5 be¬ 
tween doxycycline related compound A and doxycy- 
cline, System suitability soiution 
Tailing factor: NMT 1.5, Standard soiution 
Re!ative standard deviation: NMT 2.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
doxycycline (C^H^N^Or) in the portion of Capsules 
taken: 

Result = (rjr%) x (Ci/Cu) x Px F x 100 

r u = peak response from the Sample soiution 

r* = peak response from the Standard soiution 

Ca = concentration of USP Doxycycltne Hyclate RS 
in the Standard soiution (mg/mL) 

Cy - nominał concentration of doxycydine in the 
Sample soiution (mg/mL) 

P ~ potency of doxycyclIne rn USP Doxycyciine 
Hyclate RS (pg/mg) 

F — conversion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%-l 20.0% Ł usp 4 q 

PERFORMANCE TESTS 


Change to read: 

» DlSSOLUUON (711) 

Medium: Water; 900 mL 

Apparatus 2; 75 rpm, the distance between the blade 
and the inside bottom of the yessel being maintained at 
4*5 ± 0.5 cm during the test 
Time: 30 min 

Standard soiution: USP Doxycydine Hyclate RS in 
Medium 

Sample soiution: Sample per Dissolution (711), Dilute 
with Medium to a concentration that is srmilar to the 
Standard soiution. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 276 nm 
^Analysis 

Samples; Standard soiution and Sample soiution 
Calculate ihe percentage of the labeied amount of 
doxycydine (C^H^N^Oe) dissolved: 

Result = (AJAa) x (Cj/t) x Vx 100 

Au - absorbance of the Sample soiution 
Aa - absorbance of the Standard soiution 
C$ = concentration of doxycydtne in the Standard 
soiution (mg/mL) 

L - label claim (mg/Capsule) 

1/ = volume of Medium, 900 mL A[ J1P4 o 

Tolerances: NLT 80% (Q) of the labeled amount of 
doxytydine (C22H2 ^NjO s ) is dissolued. 
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<* * Uniformity of Dgsage Units (905): Meet the 
reguirements 

IMPURITIES 


Add the foitowing: 

ORGANiC IMPURITIES 

Mobile pheise, Diluent/ System suitability soiution/ 
Sample solution, and Chromatographic system: Pro- 
ceed as dErected in the Assoy, 

Standard soiution: 1.5 ug/mL of USP Doxycydine 
HycEate RS in DHuent 
System suitability 

Samples: System suitability sotj^ion and Standard 
solutian 

Suitability requiremenEs 
Resolution: NLT 1.5 between methacycline and 
4-epidoxycydine; NLT 1.5 between 4-epEdoxycydine 
and doxycycline related compound A; NLT 1.5 be¬ 
tween doxycyctine related compound A and doxycy- 
cline, System suitabiiiiy sofution 
Relative standard deviation: NMT 5.0% for the 
doxycycline peak, Standard sofution 
Analysfs 

Samples: Sample sofution and Standard sofution 
Calculate the percentage of each impurity in the por- 
tion of Capsuies taken: 

Result = (r u /rs) x (Cd Cu) x P x F x 100 

ru = peak response of each impurity from the 
Sample sofution 

rs - peak response of doxycycline from the 
Standard solu tion 

Q = concentration of USP Doxycycline Hydate RS 
in the Standard soiution (mg/mL) 

Cu - nominał concentration of doxycycline in the 
Sample sotution (mg/mL) 

P - potency of doxycydine in USP Doxycydine 
Hydate RS (pg/mg) 

F ~ conyersion facto u 0.001 mg/pg 
Acceptance criteria: See Tobie 2 Disregard any impu- 
nty peaks less than 0,2%. 


Table 2 


Nanie 

Relative 

Retention 

Time 

Acceptance 

Criteria/ 

NMT {%> 

Methacvdin'e*-i> 

0.Ć4 

_ _ _ 

4-Eoidoxvcvclrne c 

079 

0,5 

Ooxycydine related 
compound A (6- 
epidoxvcvcliney d 

0.88 

— 

Doxvcvcline 

1.0 

_ 

Any individuat unspeci- 
fied imourfty 

— 

0.5 

TotaJ impurities 

.— 

2.0 


T Proces* impurities are contro lled in the drug subitance and are not to be 
reported here. They are not induded in totaT impudties, 

*"(45/4 a R, 5S,5fcfr, 12oi)-4-(DtmetHj4ammo)-1,4,46,5,50,(1/1 1,1 Za-octahydro’ 
3,5, 10/12/12a-pentahydroxy-6-rnet:hytene-1/11 -droxo-2-naphthacene- 
carboxamtde. 

^(4ą4a^55/5a^ó/? r 12aS)-4-(Dimethylamino)-1 A4a,5,5a,óJ 1,12a^ 
oaahydro-3,5,10,1 Z, 12a-pentahydroxy~ć-methyl -1, 11 dioxo-2- 
n aph th ace n et a rboxann ide, 

d (45,4a/f,55,5aft,ó5J 2aS)“4‘(Dimethy^lamino)-1 A4a,5,5a,6,11,12a- 
octahydro3/5 f 10,12,12a-|Mntahydroxy-6-methyM, 1 l-dbxo-2- 
n aph tha c en eca rbox a m Ed e. 

AUSNO 


SPECIFiC TESTS 

Oeiete the followlng: 

^ Water Determination, Method f (921): NMT 8,5%*^™? 

ADDITIONAL REQUIREMENT$ 

C hangę to read : 

o Packaging and Storage: Preserve in tight, light-resistant 
containers. A Store at controiled room temperature. A[ /wj 

C hangę to read : 

® USP reference standards <11) 

USP DoxycydEne Hyclate RS 

*USP Doxycycltne Related Compound A RS, [NOTĘ—May 
be available as a free base or a hydrochloride salt ] 

(45,4a/?,55,5atf,65,1 2a 5)-4-(Drmethy lamino)-1,4,4a,5,5a, 
6/11 / I Za-octahydrO^SJ G,T2/1 Za^pentahydrotfy- 
ó-methyl-1 ,11 "diaxo~2~naphthacenecarbaxarnide. 

C22H 2 .N z Oa 444.43 

(4 5,4aft,55,5a/?,65,12a5)-4-(Dimethyfamma)-1,4,4a,5,5a, 
6/11J 2a-octahydro-3/5/10/12,12a-pentahydroxv- 
6- m e thy i -1 /11 -d i oxo - 2 - n a p h th a c e n eca rbox amid e, 
monohydrochloride. 

C22Hz 4Ń 2 0 8 * HCl 480,13 
USP Methacycline Hydrochloride RSau^o 


Doxycyc!in@ Hydate Deiayed-Release 
€apsyfes 

DEFINITION 

Doxycydine HycEate Defayed-Release Capsuies contaEn the 
equivalent of NLT 90,0% and NMT 120.0% of the labeled 
amount of doxycycline (CszH^N^Os). 

IDENTIFICATION 

* A, 

Test soiution: Nominally 1 mg/mL of doxycycl!ne En 
methano! from finely powdered Capsule contents. Pass 
through a filter, and use the filtrate, 

Analysis: Proceed as directed in Identification — Tetracy- 
dines (193), Method II, 

Acceptance criteria: Meets the requirements 

ASSAY 

* Procedurę 

Mobile phase: Transfer 2.72 g of monobasic potassium 
phosphate, 0,74 g of sodium hydroxide/ 0,50 g of tetra- 
butyEammonium nydrogen sulfate, and 0.40 g of ede- 
tate dlsodium to a 1000-mL volumetric fiask. Add 
850 mL of water/ and stir to dissoive. Add 60 g of tertt- 
ary butyl aEcohol with the atd of wateu dilute with 
water to volume, and adjust with 1 N sodium hydroX“ 
ide to a pH of 8,0 i 0.1. Pass this soiution through a 
filter of 0.5-p.m or finer porę sEze, and degas before 
using. Decreasing the proportion of tertfary butyl alco- 
hol results in a longer retention time of doxycycline and 
improved separation of doxycyc!ine from the related 
compounds, 

Diluent: 0,01 N hydrochloric add 

System suitability stock soiution: 6 mg/mL of doxycy- 
dine from USP Doxycycllne Hydate RS tn Diluent 

System suitability soiution: Transfer 5 mL of System 
suitability $tod< soiution to a 25“mL volumetric fiask/ 
heat on a steam bath for 60 min, and evaporate to 
dryness on a hot piąte, ta king care not to char the resi- 
due. Dissolve the residue in 0,01 N hydrochloric add. 
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and dilute with Diluent to volume. Pass a portion of this 
soiution through a filter of 0.5-pm or finer porę size, 
and use the filtrate. This soiution contains a mixture of 
4-epidoxycydine, 6-epidoxycycline, and doxycydine* 
When stored in a refngerator, this soiution may be used 
for 14 days. 

Standard soiution: 1*2 mg/mL of USP Doxycydine 
Hyclate RS in Diluent * Sonicate as needed to aissoNe, 
Protect the Standard soiution from Jight. 

Sample soiution: Nominally 1 mg/mL of doxycycline in 
Diluent, prepared as follows. Remove as completely as 
possible the contents of NLT 20 Capsules* Mix the com- 
bined contents, and transfer a suitable portion of the 
powder to a suitable voJumetnc fiask* Add 75% of the 
finał ralume of Diluent, sonicate for 5 min, shake for 15 
min, and dilute with Diluent to volume. Pass through a 
membranę filter of 0 . 5411 x 1 or finer porę size* 
Chromatographk system 
(See Chromatograpny System Suitability.) 

Modę: LC 

Detector: UV 270 nm 
Column: 4.6^mm x 25-cm; packing L21 
Column temperaturę: 60 ± 1 0 
How ratę: 1 mL/min 
Injection volume: 20|iL 

Run time: 1*7 times tne retention time of doxycycline 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

[Notę—T he relative retention times for 4-epidoxycycline 
(the maln degradation product), ó-epidoxycydme, and 
doxycydine are about 0.4, 0.7, and 1.0, respectively, 
System suitability soiution.] 

Suitability requirements 

Resolution: NLT 3*0 between the 4-epidoxycydine 
peak and the doxycydine peak. System suitability 
soiution 

Taili ng factor: NMT 2.0 for doxycydine, System suit* 
abiiity soiution 

Relative standard deviation: NMT 2*0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeied amount of 
doxycycline (C^H^NjOb) in the portion of Capsules 
taken: 

Result = (ru/fj) x (Q/Q) x Px f x 100 

r u = peak response from the Sample soiution 

n = peak response from the Standard soiution 

Q = concentration of USP Doxycycline Hyclate RS 
in the Standard soiution (mg/mL) 

Cu - nominał concentration of the Sample soiution 
(mg/mL) 

P - potency of doxycycline in USP Doxycycline 
Hyclate RS (pg/mg) 

f = conversion factor, 0*001 mg/jig 
Acceptance crlteria: 90*0%-120.0% 


PERFORMANCE TEST5 

■ Oissolution (711): Proceed as directed for Apparatus 1 
and Apparatus 2 t Delayed-Release Dosage Forms , Method 
fi, Procedurę. 

Add stage 

Conduct the test by transferrrng the contents of each 
Capsule to the individual basket units of the apparatus* 
Medium: 0*06 N hydrochloric acid; 900 mL 
Apparatus 1: 50 rpm 
Time: 20 min 
Detector: UV 345 nm 
Diluent: 0.1 N hydrochloric add 
Standard soiution: l Opg/mL of USP Doxycycline 
Hyclate RS in Diluent 


Sample soiution: Dilute filtered portions of the solu- 
tron under test with Diluent to a concentration that is 
similar to the Standard soiution. 

Tolerances 

Level 1 (6 Capsules tested): No individual value ex- 
ceeds 50% dissolved. 

Level 2 (6 Capsules tested): NMT 2 indMdual values 
of 12 tested are greater than 50% dissolved. 

Buffer stage 

Conduct this stage of testing on separate specimens, 
selecting Capsules that were not prevtously subjected 
to Add stage testing and transferring the contents of 
each Capsule to the individual basket units of the 
apparatus* 

Medium: pH 5.5 neutralized phthalate buffer (see Re - 
ogents, fndicators, and Solutions—Buffer Solutions); 

1000 ml 

Apparatus 1: 50 rpm 
Time: 30 min 
Detector: UV 345 nm 
Diluent: 0.1 N hydrochloric acid 
Standard soiution: 10 of USP Doxycycline 

Hyclate RS in Diluent 

Sample soiution: Dilute filtered portions of the solu- 
tion under test with Diluent to a concentration that is 
simtlar to the Standard soiution. 

Tolerances: NLT 85% (Q) of the labeied amount of 
doxycyclme (C^H^NiOa) rs dissolved. 

* Uniformety of Dosage Units (905); Meet the 
reguirements 

5PECIFIC TESTS 

* Water Determenation, Method i (921): NMT 5.0% 

ADDITIONAŁ REQUIREMENT$ 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

* Labełing: The tabel indicates that the contents of the 
Capsules are enteric coated. 

■ USP reference standaros (11) 

USP Doxyeycline Hyclate RS 


Poxycyclirie Hyclate Tablets 

DEFINITION 

Doxycycline Hydate Tablets eon ta In the equivalent of NLT 
90.0% and NMT 120*0% of the labeied amount of doxy- 
cycline (C^H^N^Os). 

IDENTIFICATION 


Delete the foHowmg: 

Procedurę 

Sample soiution: Shake a suitable quantity of finely 
ground Tablets with methanol to obtain a soiution con- 
taining the equivafent of 1 mg/mL of doxycydine, and 
filter. Use the filtrate as the Sample soiution . 

Analysis: Proceed as directed under Identification — Tet- 
racyclines( 193), Method II^łusmo 

Add the foUowing: 

A* The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution , as 
obtained in the AssayiAusuo 
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AS5AY 


Change to read: 

* Procedurę 

*Protect Solutions contaming doxycycline from light. 

Solution A: Transfer 3,1 g of monobasic potassium 
phosphate, 0.5 g of edetate disodium, and 0,5 mL of 
triethylamine to a 1000-mL volumetrit fiask Add about 
850 ml of water and mlx, Di lute With water to volume 
and adjust with 1 N sódium hydroxide to a pH of 8,5 ± 
0 . 2 , 

Solution B: Methanol 

Mobile phase: See Tobie 7. 


TabJe 1 


Time 

(min) 

Solution A 
(%) 

Sal u ti on S 

tw 

0.0 

90 

10 

2.0 

90 

10 

4.0 

60 

40 

6.0 

90 

10 

9.0 

90 

10 


Diluent: 0.01 N hydrochlonc add 
System suitability stock solution 1: 1 mg/mL each of 
USP D6xycycline Related Compound A RS and USP 
Methacyciine Hydrochloride RS in Diluent 
System suitability stock solution 2: 1 2 mg/mL of USP 
Doxycyclfne Hyclate RS in Diluent 
System suitabifity solution: Transfer 5 mL of System 
suitability stock solution 2 to a 25-mL volumetnc fiask, 
heat on a steam bath for 60 min, and evaporate to 
dryness on a hot piąte, taking care not to char the resi- 
due. Dissolve the residue In Diluent, add 0.5 mL of Sys¬ 
tem suitobility stock solution I, and di lute with Diluent to 
volume. Pass the solution through a suitable filter and 
use the filtra te. 

This solution contains a mixture of 4-epidoxycycline, 
doxycycline related compound A, methacyciine, and 
doxycytline. When stored in a refrigerator, this solu¬ 
tion may be used for 14 days. 

Standard solution: 03 mg/mL of USP Doxycycline 
Hyclate RS in Diluent Sonicate as needed to dissolve, 
Sample solution: NominaJly 0.25 mg/mL of doxycy- 
dine in Diluent, prepared aś follows. Transfer a suitable 
portion of NLT 20 finely powdered Tablets to a suitable 
volumetric fiask, Add 50% of the finał v/olume of Dilu¬ 
ent, sonicate for about 5 min, shake for about 15 min, 
and di!ule with Diluent to vo!ume. Pass a portion of this 
solution through a suitable filter of 0.2’prn porę size. 
Chromatograpnic system 
(See Chromatograpny (621), System Suitobility.) 

Modę: LC 

Detector: UV 350 nm 

Column: 2J~mm x 5-cm; 1.7-jim packing L7, [Notę— 
A 1.7-iim guard column with packing L7 was used 
during method validation.] 

Column temperaturo: 60° 

FIow ratę: 0.6 ml/mln 
Injection volume: 5 pL 
System sultability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—S ee Tobie 2 for relative retentlon times,] 
Suitability reguirements 

Resolution: NLT 1,5 between methacydine and 
4-epidoxycydine; NLT 1.5 between 4-epidoxycydine 
ano doxycycline related compound A; NLT 1.5 be¬ 


tween doxycycline related compound A and doxycy 
dine, System suitability solution 
Tai ling factor: NMT 1.5, Standard solution 
Relative standard deviation: NMT 2,0%, Standard 
solution 
Analysis 

Sam pies: Standard solution md Sample solution 
Calculate the percentage of the labeled amount of 
doxycyclinc tC22H24M 2 OB) in the portion of Tablets 
taken: 

Result = (ru/n) x (Cs/Cy) x P x F x 100 

ru - peak response from the Sample solution 

r$ =* peak response from the Standard solution 

ó - concentration of USP Doxycycline Hyclate RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of doxycydine in the 
Sample solution (mg/mL) 

P “ potency of doxycydme in USP Doxycydine 
Hyclate RS (jtig/mg) 

F = conversion factor, 0,001 mg/pg 
Acceptance criteria: 90.0%-1 20 .0 % A usp4o 

PERFORMANCE TESTS 


Change to read ; 

■ DlSSOŁUTION (711) 

A Protect Solutions containing doxycydine from light 

AUW40 

Test 1 

Medium: Water; 900 ml 

Apparatus 2: 75 rpm, the distance between the blade 
and the inside bottom of the vesse! being maintained 
at 4.5 ± 0.5 cm during the test 
Time: 90 min 

Standard solution: USP Doxycycline Hyclate RS in 
Medium 

Sample solution: Difute with Medium , if necessary, to 
a concentration that is similar to the Standard solution. 
Instrumental conditions 
(5 ee Ultra violet- Visib le Spectroscopy (857).) 

Modę: UV-Vi5 

Analytical wavelength: 276 nm 
^Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
doxycyctine (C22H24N2O8) dissolved: 

Result = (Au/As) x (CJL) xVx]00 

Au ” absorbance of the Sample solution 
Ą = absorbance of the Standard solution 
Ci - concentration of doxycycline in the Standard 
solution (mg/mL) 
i = labę! claim (mg/Tablet) 

V - volume of Medium, 900 

Tolerances: NLT 85% (Q) of the labeled amount of 
doxycydine (C22H24N2O8) is dissolved. 

Test 2: If the product complies with this test, the labeh 
ing indlcates that it meets USP Dissolution Test 2 
Medium: Water; 900 mL 

Apparatus 2: 50 rpm, the distance between the blade 
and the inside bottom of the vessel being maintained 
at 4.5 ± 0.5 cm during the test 
Time: 30 min 

Standard solution: 22 pg/mL of doxycycline from USP 
Doxycydine Hyclate RS, in Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable filter. ł ±usmo 
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Blank: Medium 
Instrumenta! conditions 

(See UltravioleCVisible Spectroscopy <857).) 

Modę: UV-Vis 

Anaiytlcal wavelength: 276 nm 
Celi: 0.5 cm 
Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of the labeled amount of 
doxycydme (C^H^NzOs) dissoJved: 

Result - {AJA,) x (Q/L) x 100 

Au = absorbance of the Sample solution 
4j = absorbance of the Standard solution 
Cs - concentration of doxycydine in the Standard 
solution (mg/ml) 

L - label claim (mg/Tablet) 

V - volume of Medium , 900 mL 
Tolerances: NLT 85% (Q) of the labeled amount of 
doxycyclrne is dissolvecL 

• (Mformity of Dosage Umits (905): Meet the 
requirements 

IMPURITIES 


Add the fottowing: 

** ORGANK IMPURITIES 

Mobile phase, Diiuent, System suitability solution, 
Sample solution, and Cnromatographic system: Pro- 
ceed as directed in the Assay. 

Standard solution: 1.5 pg/mL of USP Doxycydine 
Hyclate RS in Głluent 
System suitability 

Sam pies: 5ystem suitability solution and Standard 
solution 

Suitability reąuirements 
Resolution: NLT 1.5 between methacyć-line and 
4-epidoxycycline; NLT 1.5 between 4-epidoxycydine 
and doxycydine related compound A; NLT 1.5 be¬ 
tween doxycycline related compound A and doxycy- 
cline, System suitability solution 
Relative standard deviation: NMT 5,0% for the 
doxycydine peak, Standard solution 
Analysis 

Samples: Sample solution and Standard solution 
Calculate the percentage of each impurity in the por- 
Lion of Tablets taken: 

Result = ( rjrs } x (Cs/Co) x P X Fx 100 

r u - peak response of each impurity from the 
Sample solution 

/'s “ peak response of doxycycline from the 

Standard solution 

G = concentration of USP Doxycycltne Hyclate RS 
rn the Standard solution (mg/mL) 

Cu - nominał concentration of doxycyciine in the 
Sample solution (mg/ml) 

P - potency of doxycycline in USP Doxycycline 
Hyclate RS (jag/mg) 

F - conversion factor, 0.001 mg/pg 
Acceptance critena: See Tobie 2. Dlsregard any impu¬ 
rity peaks less than 0.2%. 


Table 2 


Name 

Refative 

Retention 

Time 

Acceptance 

Ciiteria, 

NMT 

MeihacvdFne iŁ 

0.64 

_ 

4-EDidoxvcvdine L 

0.79 

0.5 

Doxycydine related 
compound A (6“ 
eptdoxvcydine) łd 

0.B8 

i 

Doxycvdine 

1.0 

__ 

Any individuaf unsped- 
fied impurity 

E 

0.5 

Total impurities 

— 

2,0 


a Process impurities are contraJled in Lhe drug Mjbslance and are noL to be 
reported here. They are not induded in totaf impurities, 
h (45,4aff,55,5afl,12a5)^(DrrriGUiy[amfno)-l ,4,4a,5,5a,6,}1,12a-octahydro- 
3 r 5,1 OJ 2,12a~pentahydraxy‘6“meŁhylened,l 1 -dioxo-2-naphthacenG' 
carboxamfde. 

c (4fl,4aft,55,53fl,6K, i 2aSH-(Dimetłiyleminoyi ,4,4ąS,5a,6;i 1,12a- 
octahydro-3,5,1 0,12 ,12a’pentahydro?;y-6-methyM,l l-dioxo-2- 
na p h tha cen eca rbosca m ide. 

d (45,4atf,5 J,5a R t 6$, 12a5)-4<Dtmetliy(atnino)U ,4,43,5,53, 6, 11, T 2a~ 
octahydro-3,5,10,12,12a-pentahydroxy-6-methyl-1, 11 -dioxo-2- 
na ph Lhacenetar boxam rd e, 

AUSP40 

SPECIF1C TESTS 


Delete the followtng: 

Water Determination, Method I {92 1): NMT 5&%± usm 

ADDITIONAL REQUIREMENTS 


Change to read: 

* Packaginc and Storage: Preserve in tight, iight-resistant 
containers. A Store at controfled room temperaturę.*^*^ 

* Labeung: When morę than one Dissolution test is glven, 

the labefing States the Dissolution test used only if Test 1 
is not used. 


Change to read: 

• OSP REFERENCE 5TANDARDS (11) 

USP Doxycydine Hyclate RS 

*U5P Doxycycline Related Compound A RS. [Notę —May 
be available as a free base or a hydrochloride salt,] 

^S^a^SS^SaftóS,! 2a5>4-(DimethYiamino)-l,4,4a,5,5a, 
6,11,12a-octa hydro-3,5,1 0,12,12a-pentahydroxy- 
ó-methy!-1,11 -dioxo-2-naphthacenecarboxamide. 

C^H^N^Ofi 444,43 

(45,4atf,55,5a/?,65,12a5>4-(D[methy!amino)U ,4,4a,5,5a, 
6,11,12a-octahydro-3,5,10,12,12a-pentahydroxy- 
6-methyM ,11 -dioxo-2-naphthacenecarboxamide, 
monohydrochlonde, 

C^H^N.Os ^ HCI 480.13 

USP Methacycline Hydrochloride 


DoxycycIine Hyclate Delayed-Release 
Tablets 


DEF1NITION 

Doxycyc!ine Hyclate Delayed-Release Tablets contain an 
amount of Doxycydine Hyclate equlvalent to NLT 90.0% 
and NMT 120,0% of the labeled amount of doxycycllne 
(GaH^NzOs). 
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IDENTIFICATION 

A, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

ASSAY 
» Procedurę 

Mobile phase: Transfer 0.77 g of ammonlum acetate, 
0,75 q of sodium hydroxide, 0.50 g of tetrabutylammo- 
nium hydrogen suirate, and 0.40 g of edetate disodium 
to a 10GG-mL volumetric fiask, Ado 850 ml of water, 
and dissolve. Add 70 p of tertiary butyl alcohol with the 
aid of water, dilute with water to volume, and adjust 
with aoetk acid or ammonlum hydroxide to a pH of 
9.00 ± 0.05, 

Standard solution: 1.16 mg/mL of doxycycline hyclate 
in methanoi and water {1:9). Transfer USP Doxycyciine 
Hyclate RS to a suitable volumetnc fiask, and add meth¬ 
anoi to 10% of the finał volume, Sonicate for 5 min or 
untll dIssolved. Dilute with water to vo!ume. Protect the 
Standard solution from light. Calculate the concen ka¬ 
tion, Cs, in mg/mL of doxycycltne, using the designated 
potency, tn gg/mg of doxycycline in USP Doxycycline 
Hyclate RS. 

Sample solution: £quivalent to 1 mg/mL of doxytycline 
in a mixture of methanoi and water (1:9) from NLT 10 
Tablets, crushed. Prepare the solution as follows, Weigh 
and crush NMT 2 Tablets at a time in a suitable mortar. 
Transfer a weighed portion of the powder to a suitable 
volumetric fiask, add methanoi to 10% of the finał voh 
ume, and sonicate. Dilute with water to volume, soni- 
catlng as necessary, Pass through a suitable filter. Pro¬ 
tect the Sample solution from light. 

Chromatographk system 
(See Chromatograpny (62 1), System Suitability.) 

Mnde: LC 

Detector: UV 270 nm 

Column: 4.ó-mm x 25-cm; packing L21 

Column temperaturę: 52 ±2° 

Flow ratę: 1 mL/min 
tnjection vofume: 15 gL 

Run time: 1.7 times the retention time of the doxycy- 
dme peak 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor; NMT 2.0 

Relatrve standard deviation: NMT 2.0% from six 
replicate injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
doxycydine (C^H^NiOs) in the portion of Tablets 
taken: 

Result = (fuM) x (Cs/Cu) x 100 

fu = peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs = concentration of doxycycline in the Standard 
solution (mg/mL) 

Cu ~ nominał concentration of doxycycline in the 
Sample solution (mg/ml) 

Acceptance criteria: 90,0%-! 20.0% 

PERFORMANCE TESTS 
* Dissoiution (711) 

Test 1: Proceed as directed for Apparatus ? and Appara - 
tus 2, Delayed-Release Dosage Forms , Method fi, Proce¬ 
durę (711), 

Acid stage 

Medium: 0.06 N hydrochloric acid; 900 mL, 
degassed with helium 


Apparatus 1: 50 rpm 
Trme: 20 min 

Standard solution: 0.128 mg/mL of USP Doxycycline 
Hyclate RS in Medium. Calcufate the concentration, 

Cj, in mg/mL of doxycycline, using the designated 
potency, in ug/mg of doxycyclme in USP Doxycycline 
Hyclate RS. [Notę—S onicate if necessary to dissolve.] 
Sample solution: Pass portions of the solution under 
test through a suitable PVDF filter of 0,^15-gm porę 
size. 

Detector: UV 346 nm 
Celi: 0,1-cm quartz 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
doxycydine dis$olved: 

Result = (Au/As) x (Cs/L) x Vx 100 

Ay = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs = concentration of doxycycline In the Standard 
solution (mg/mL) 

L = label claim (mg/Tablet) 

V - volume of Medium , 900 mL 
Tolerances 

Levei 1 (6 Tablets tested): No individual value is 
morę than 30% of the labeled amount of doxycy- 
cline N z Ob) dissolved in 20 min, 

Level 2 (6 Tablets tested): NMT 2 individuat values 
of the 12 tested are greater than 30% of the labeled 
amount of doxycycline (CzaH^NzOs) in 20 min. 
Buffer stage 

Conduct this stage of testing on separate Tablets, se- 
lecting those that were not previously subjected to 
the Add stage tesling. 

Medium: pH 5,5 neutratized phthalate buffer (see Re* 
agents, Indicators, and SolutionsSuffer Solutions); 

900 mL, degassed 
Apparatus 1: 50 rpm 
Time: 30 min 

Standard solution: 0.128 mg/mL of USP Doxycycline 
Hyclate RS in Medium , Calculate the concentration, 

C$, in mg/mL of doxycydine, using the designated 
potency, in gg/mg of doxycydine in USP Doxycyclme 
Hyclate RS, [ŃOTE—Sonicate if necessary to dissolve.] 
Sample solution: Pass pordons of the solution under 
test through a suitable PVDF filter of G.45“pm porę 
size, 

Analysis: Determtne the percentage of doxyoycline 
(C 2 zH 24 NzO s ) dissolved by the procedurę described 
for the Add stage . 

Tolerances: NLT 85% (Q) of the labeled amount of 
doxycycllne (CzzHzjNzOs) f$ dissolved. 

Test 2: If the product complies with this test, the labeh 
ing indicates that the product meets USP Dissoiution 
Jest 2 . Proceed as directed for Apparatus 1 and Appara¬ 
tus 2 t Defayed-Reiease Dosage FormsMethod fi. Proce¬ 
dura (711), 

Acid stage 

Medium, Apparatus 1, Time, Blank, and Analysis: 
Proceed as directed for Add stage in Test 1 . 

Standard solution: (L/900) mg/mL of USP Doxycy- 
cline Hyclate RS in Medium . Calculate the concentra¬ 
tion, in mg/mL of doxycycline, using the desig¬ 
nated potency, in gg/mg of doxycydine in USP 
Doxycycline Hyclate RS. Sonicate if necessary to 
dissolve, 

Sample solution: Pass pordons of the solution under 
test through a suitable filter, 

Detector: UV 345 nm 
Celi: See Table 1. 
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Table 1 


Tablet Strength 

Celi Slze 

(mg/Tablet 

(cm) 

75 

0.5 

100 

0.5 

150 

0.2 


ToJerartces 

Level 1 (6 Tablets tested): No individual value is 
morę than 50% of the labeled amount of doxycy- 
dine {C22N2Oa) dissolved in 20 min, 

Levei 2 (6 Tablets tested): WMT 2 indrvidual values 
of the 12 tested are greater than 50% of the labeled 
amount of doxycycline (CzaH^NzOa) in 20 min. 
Buffer stage 

Conduct this stage of testing on separate Tabtets, se- 
Jecting those that were not previousiy subjected to 
the Acid stage testing. 

Medium: pH 5.5 neutralśzed phthalatę buffer (see Re- 
agents f Inaicators, and Solutions—Buffer Solutions); 
1000 mL, degassed 

Apparatus 1 and Analysis: Proceed as directed for 
Buffer stage En Test 1. 

Time: 45 min 

Standard solution: (L/1000) mg/mL of USP Doxycy- 
cline Hyclate RS in Medium. Caleulate the concentra- 
tion, C$ f in mg/mL of doxycycline, using the desig- 
nated potency, in jug/mg of doxycydine in USP 
Doxycydine Hydate RS. Sonicate if necessary to 
dissolve. 

Sampie solution: Pass portfons of the solution under 
test through a suitable filter. 

Detector and Celi: Proceed as directed for Acid stage 
in Test Z 

Tolerances: NLT 70% (Q) of the labeled amount of 
doxycyc!ine (C^H^NiOs) is disso!ved. 

Test 3: If the product complres with this test, the label- 
ing Indicates that the product meets USP Dissofutian 
Test 3, Proceed as directed for Apparatus 1 and Appara¬ 
tus 2, Delayed-Release Dosage Parms, Method B, Proce¬ 
durę (711). 

Acid stage 

Apparatus 1 and Time: Proceed as directed for Acid 
stage in Test 1. 

Medium: 0.06 N hydrochloric acid; 900 ml 
Standard solution: Prepare the Solutions as directed 
in Table 2 from USP Doxycycline Hyclate RS tn Me¬ 
dium. Caleulate the coneentration, C$, in mg/mL of 
doxycydine, using the designated potency, in pg/mg 
of doxycydine in USP Doxycycline Hydate RS. 


Table 2 


Tablet Strength 
(mq/Tablet) 

Contenf raf ion of Doxycy- 
cllne 
(mg/mL) 

75 

0,1 

100 

0.1 

150 

0,17 


Sampie solution: Pass portions of the solution under 

test through a suitable filter. 

Detector: UV 345 nm 
Celi: 0.2 cm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sampie solution 
Caleulate the percentage of the labeled amount of 
doxycycline (C^H^NzGa) dissolved: 

Resuit = (Au! x (Cs/L) x l/x 100 

A u = absorbance of the Sampie solution 
As = absorbance of the Standard solution 


Q - coneentration of doxycydine in the Standard 
solution (mg/mL) 

L = label claim (mq/Tablet) 

V = volume of Medium, 900 mL 
Tolerances: See Tobie 3. 


Table 3 


Level 

hhimber 
of Tablets 
Tested 

Toler 


Tablets Labeled 
to Contain 75 
or 100 mg of 
Doxycyclme 

Tabfets Labeled 
to Contain 150 
mg of 
Doxvcvt|ine 

A, 

6 

No indtvid ual 
value exceeds 

50% at 20 min. 

Nd indivrdual 
value exceeds 
30% at 20 min. 

a 2 

6 

Average of 12 
units (At +■ Aj) is 
NMT 50% at 20 
min, and no in- 
dividual unit is 
greater than 

65% disso!ved. 

Auerage of 12 
units (Ai -f A 2 ) is 
NMT 30% at 20 
min, and no in- 
divEdual unit Es 
greater than 

45% dlssolved. 

_Ąj_ 

12 

Average of 24 
units (A; + A 2 + 

Ai) Es NMT 50% 
at 20 min, and 
no individual 
unit is greater 
than 65% dis- 
solved. 

Average of 24 
units (Ai + Aj + 
Aj) is NMT 30% 
at 20 min, and 
no fndividual 
unit is greater 
than 45% dis- 
5olved. 


Buffer stage 

Conduct this stage of testing on separate Tablets, se- 
lecting those that were not predously subjected to 
the Acid stage testing. 

Medium: pH 5.5 neutralized phthalate buffer (see Re- 
aaents, fnaica tors, and Solutions—Buffer Solutions); 
1000 ml 

Apparatus 1: 50 rpm 

Time: 60 min 

Standard solution: Prepare the Solutions as directed 
in Tobie 4 from USP Doxycydine Hydate RS in Me¬ 
dium. Calcutate the coneentration, Q, in mg/mL of 
doxycycline, using the design a ted potency, in pg/mg 
of doxycydine in USP Doxycycline Hydate RS. 


Table 4 


Tablet Strength 
(mq/Tabiet) 

Coneentration of 
Doxycyclirae 
(mg/mL) 

75 

0,1 

100 

0.1 

150 

0.15 


Sampie solution: Pass portions of the solution under 
test through a suitable filter. 

Detector: UV 345 nm 
Celi: 0.2 cm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sampie solution 
Caleulate the percentage of the labeled amount of 
doxycycline (C^H^N^Oe) dissolved: 

Resuit = (AutAz) x (Q/L) x V x 100 

Au = absorbance of the Sampie solution 
= absorbance of the Standard solution 
Cs = coneentration of doxycydine in the Standard 
solution (mg/mL) 

L - label datm (mg/Tablet) 

V - vo!ume of Medium, lOOOmL 
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Tolerances: See Tobie 5. 


Table 5 


Tablets Labeled to Contain 

75 or 100 mq of Doxvcvcline 

Tablets Labeled to Contain 
150 mu of Doxvcvcline 

NLT 80% (Q) of the labeled 
amount of doxyęydine 
ĆCjjHuNiOi} is rifcęolved 

NLT 70% (Q) of the labeled 
amount of doxytydine 

h dissolved. 


Test 4: If the product complies with this test, the label- 
ing indicates that the product meets USP Dissolution 
Test 4 * Proceed as dtrected for Apparatus 1 and Appara- 
tus 2 t Delayed-Release Dosage Forms, Method B, Proce¬ 
durę {7 U). 

Acid stage 

Medium: 0.06 N hydrochloric acid; 900 mL, 
degassed 

Apparatus 1; 50 rpm 
Time: 20 min 

Standard solution: 0,1 mg/mL of doxycycline from 
USP Doxycycline Hydate PS in Medium. Calcu la te the 
concentration, G, in mg/mL of doxycycline, using the 
designated potency, in pg/mg of doxycycline in USP 
Doxycycline Hydate RS. 

Sam ple solution: Pass portions of the solution under 
test through a suitable fil ter. 

Detector: UV 345 nm 
Celi: 0.2-cm guartz 
Blank: Medium 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the labeEed amount of 
doxycycline (Ca^H^N^Oe) di$solved: 

Result = (Au/AO X (G/L) xl/x 100 

Au = absorbance of the Sampie solution 
A% = absorbance of the Standard solution 
C s - concentration of doxycydine §n the Standard 
solution (mg/mL) 

L - Jabel claim (mq/Tablet) 

V = volume of Medium, 900 mL 
Tolerances 

Level 1 (6 Tablets tested): No indlvidual value is 
morę than 30% of the labeled amount of doxyty- 
dine (C 2 aH 2 *iN 2 O a ) dissolved in 20 min* 
level 2 (6 Tablets tested): NMT 2 individual va\ues 
of the 12 tested are greater than 30% of the labełed 
amount of doxycycline (CnH^N^Os) in 20 min. 

B uff er stage 

Conduct this stage of testing on sępa ratę Tablets, se- 
lecting those that were not prevfOU$ly subjected to 
the Acid stage testing* 

Medium: pH 5.5 neutralized phthalate buffer (see Re- 
agents, Indicators, and Solutions—Buffer Solutions ); 

1000 mL, degassed 
Apparatus 1: 50 rpm 
Time: 30 min 

Standard solution: 0.1 mg/mL of doxycydine from 
USP Doxycycline Hydate RS in Medium 
Sampie solution: Pass portions of the solution under 
test through a suitable fil ter. Calculate the concentra- 
tion, Cs, in mg/mL of doxycycline, using the desig¬ 
nated potency, in pg/mg of doxycydine in USP 
Dołcyeytline Hydate RS. 

Blank: Medium 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
doxycydine (C 22 H 24 N 2 0 a) dissolved: 

Result = {AutAi) x (G/L) x V x 100 


Au - absorbance of the Sampie solution 
Ai - absorbance of the Standard solution 
Cs = concentration of doxycydine in the Standard 
solution (mg/mL) 

L = label claim (mg/Tablet) 

V - volume of Medium, 1000 mL 
Tolerances: NLT 75% (Q) of the labeled amount of 
doxycydine (Cu^^NjOb) is dissolved. 

* Uniformity of Dosace Units (905): Meet the 
requirements 

IMPURfTIES 
■ ORGANIC IMPURITIES 

Mobile phase, Sampie solution, and Chromatographk 
system: Proceed as directed in the Assay . 

Standard stock solution: 1.16 mg/ml of doxycycline 
hydate in methanol and water (1:9). Transfer USP 
Doxycydine Hydate RS to a suitable volumetric fiask, 
and aad methanof to 10% of the finał volume* Sonicate 
for 5 min or until dissofved* Dilute with water to vol- 
ume. Protect the solution from light Calculate the con¬ 
centration, in mg/mL of doxycycJine, using the desig¬ 
nated potency, in pg/mg of doxycycline En USP 
Doxycydine Hydate RS. 

Standard solution: 0*02 mg/mL of doxycycline from 
the Standard stock solution > Protect the solution from 
light 

Sensitivity solution: 1 j.tg/mL of doxycycline from the 
Standard solution. Protect the solution from light 
System suita bil i ty stock solution: 0.04 mg/mL each of 
USP Oxytetracycline Hydrochloride RS, USP Metha- 
cycline Hydrochtoride RS, and USP DoxycyclIne Related 
Compound A RS. Protect the solution from light* 

System suitability solution: Transfer 5 mL of the Stan¬ 
dard stock solution into a 25-mL va!umetric fiask. Heat 
on a steam bath for 60 min, and gently evaporate to 
dryness on a hot piąte (partial degradation of doxycy- 
cline to 4-epidoxycydine)* Add 3 mL of Ehe System su/f* 
abiiity stock solution to the fiask, and dilute wtth water 
to vofume* Pass through a suitable filter Protect the 
solution from light. 

System suitability 

Sam pies : Standard solution , Sensitmty solution , and 
System suitability solution 

Suitability reguirements 

Signal-to-norse ratlo: NLT 10 for doxycycHne, Sensi- 
tivlty solution 

Resolution: NLT 1.5 between doxycycline and ó-epi- 
doxycycline, System suitability solution 
Tailing factor: NMT 2*0, Standard solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Sampie solution and Standard solution 
Calculate the percentage of each impurity in the por- 
tron of Tablets taken: 

Result = (ruin) X (Cs/G) X (1 IF) x 100 

te - peak response of each impurity from the 
Sampie solution 

r s s peak response of doxycycline from the 
Standard solution 

Cs = concentration of doxycycline in the Standard 
solution (mg/mL) 

Cu - nominał concentration of doxycycline in the 
Sampie solution (mg/mL) 

F - relative response factor (see Tobie 6) 

Acceptance cnteria: See Table 6 * 
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TabEe 6 


Marne 

Re(ative 

RetentEon 

Time 

ftelative 

Rssponse 

Factor 

Acceptance 

Criteria, 

NMT 

Oxvtetracvdine 

0,3 

1.0 

0.5 

4-EDidoxvcvdine ii 

0,4 

1.0 

1.0 

Methacycline 

0.6 

1.0 

2.0 

6-Epidoxycydine 
(doxycycl[ne related 
compound A) b 

0.7 

0.86 

2.0 

Doxvcvdine 

1.0 

— 

— 


* (4/?,4afl,55,5aft6R,l 2a5)-4TD' me thy tarnino)-!,4,4ą,5,5a, 6,1 1, fa¬ 
ceta hydro-3,5,1 0,12,1 2a-pentaiwdroxy-ć-methyl-1,11-dioxo-2- 
nap hth ace neca rfa oxa m ide mon ohyd ratę, 

b (45 ł 4afl,55,5a/?,óS,l2a J)-4-(Dimethyi3mino)-1,4,4a,5,5a,6,l 1,12a- 
octahydrO“3,5,10,12,12a-peritahydroxy-6-methyl-l ,11 -dioxo-2- 
n a p h tha ce n eca rboxa m ide mon □ hyd ra te, 

ADDBTIONAL R£QUIREM£NTS 

« Packagjng and Storage: Preserve in tight, llght-resistant 
containers. Storę at controlled room temperaturo, 
o Labeumg; When morę than one Dissofutlon test is given, 
the labeling states the test used only if Test 1 is not used, 
* USP Reference STANDARDS (11) 

USP Doxyeycline Hydate RS 
USP Doxycydine Related Compound A RS 
ó-Epidoxycydine, or (4 5, 4a R, 55, 5aR, 65, 12a5)-4-(dimetl> 
ylamino)-3,5,10,12,12a-pentahydroxy-6-methy!-1,11- 
dfoxo-l , 4 , 43 , 5 , 53 , 6 , 11 , 12 a-octahydrotetraeene- 
2 -carboxamide, 

QzH 24 N 2 O b 444.43 
USP Methacycline Hydrochloride RS 
USP Qxytetracycline Hydrochloride RS 


DoxyBamine Sucdnate 


C, 7 H 22 N 2 0 ■ C,H 6 0, 388.46 
Ethanamine, N,N~ dimethyf-2“[1 -pheny I- 
1 -( 2 -pyridinyl)ethoxy]-, butanedioate ( 1 ; 1 ). 
2-[ct-[2-(Dimethy lami no)ethoxy]-a.-methy I benzyl] py ridi ne 
sucdnate (1:1) [562-10*7]. 

» Doxylamine Succinate contains not less than 
98.0 percent and not morę than 101.0 percenl of 
C17H22N2O * C4H6O4, calculated on the aned 
basis, 

Packaging and storage— Preserve in well-closed, !ight-re- 
sistant containers. 

USP Reference standards (11)— 

USP DoxyJamine Succinate RS 

IdentSfkation— 

A: Ultrawolet absorption (197U}— 

Solution: 20 |ig per mL 

Medium: 0.1 N hydrochloric acid, 

Absorptivities at 262 nm, calculated on the dried basis, do 
not differ by morę 3,0%. 

B: it meets the requirements under Identification—Organie 
Nitrogenous Bases (181). 

C: Dissolve about 500 mg in 5 ml of water, and add a 
słight exeess of 6 N ammoniurn hydroxide, Extract the liber- 


ated doxylam ine with several portions of eth er, discard the 
ether extracts, and evaporate the aqueous solution on a 
steam bath to dryness. Add 2 mL of 3 N hydrochloric add, 
and aqain evaporate on the steam bath to dryness. Cooi, 
add about 10 mL of ether, allow to stand for a few minutes, 
and decant the elear supernatant. Evaporate the ether solu¬ 
tion to dryness, and dry the residue at 105° for 30 minutes: 
the suctinic acid so obtained melts between 184° and 188°, 
the procedurę for Ciass I being used (see Mefting Rangę or 
Temperaturę (741)), 

Meitmg rangę, Class I (741): between 103° and 108°, 
but the rangę between beginnlng and end of melting does 
not exceed 3°. 

Loss on drying (731)—Dry it in vacuum over phosphorus 
pentoxrde for 5 hours: it loses not morę than 0.5% of jts 
weight. 

Residue on jgnition (281): not morę than 0 . 1 %. 
Volafile related compounds —Dissolve 650 mg in 20 ml 
of 0.1 N hydrochloric acid in a separator, Render the solu- 
tion alkaline with 2.5 N sodium hydroxide, and immediateJy 
extract with four 25-mL portions of ether, fllterlng eaeh ex- 
tract through an ether-saturated pledget of cotton. Evapo- 
ratę the combined ether extracts on a water bath with the 
ald of a current of alr to dryness at a temperaturę not ex- 
ceeding 50°, and dissolve tne residue in 5 mL of alcohol. 
Inject about 1 pi of this solution into a suitable gas chro¬ 
ni a to grap h (see Chromatography (62 1 )) equippea with a 
flame-ionizatfon detector. Under typical conditions, the in¬ 
strument contains a 2-m x 4-mm glass column containing 
5% packing G16 and 5% packing G12 on 60- to 80-mesn 
STA, The column is maintained at about 212 D , the injectron 
port and detector błock are maintained at about 250°, and 
dry helium rs used as the carrier gas. The total relatlve area 
of all extraneous peaks (except that of the solvent peak) 
does not exceed 2 . 0 %, and the relative area of any individ- 
ual extraneous peak does not exceed 1 . 0 %. 

Assay —Dissolye about 500 mg of Doxylaminę Sucdnate, 
accuratefy weighed, in 80 mL of glacial acetic acid. Add 
crystal violet TS, and Lstratę with 0.1 N perchlorrc add VS to 
an emerald-green endpoint. Perform a blank determination, 
and make any necessary correction. Each mL of 0.1 N per- 
chloric acid is equiva!ent to 19.42 mg of G 7 H 22 N 2 O ■ 

GHaO*. 


Doxylamine Succinate Orał Solution 

» Doxylamine Succinate Orał Solution contains 
not less than 92.0 percent and not morę than 
108.0 percent of the labeled amount of doxyl- 
amine succinate (C17H22N2O ■ OH 6 0 4 ). 

Packaging and storage —Preserve in tight, light-resistant 
containers. 

USP Reference sfandards (11)— 

USP Doxylamine Sucdnate RS 

Identification— 4Jse a volume of Orał Solution equivalent 
to about 50 mg of doxylamine succinate, and procccd as 
directed under Identification—Organie Nitrogenous Bases 
(181), beginning with "Transfer the Jiquid to a separator." 
The Orał Solution meets the requirements of the test. 

Assay —Proceed with Orał Solution as directed under Salts 
of Organie Nitrogenous Bases <501), determining the absorb- 
ance at the wavelenqth of maximum absorbance at about 
262 nm. Calculate the quandty, in mg, of doxylamine succi- 
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nate (C 17 H 22 N 2 O ■ C,H 6 0 4 ) in each mL of the Orał Solution 
taken by the formula: 

(Omc/ V)(Au / Ai) 

in which C is the concentration, in m per mL, of USP Dox- 
y laminę Succinate RS in the StandardPreparation; and V is 
the voIume, in mL, of Orał Solution taken* 


Doxylamine Succinate Tablets 

» Doxylam!ne Succinate Tablets contain not less 
than 92,0 percent and not morę than 108,0 per- 
cent of the labeled amount of C17H22N2O • 

CąHzOą. 

Packaging and storage—Preserve in welf-closed, light-re- 
sistant eontainers. 

USP Referente standards <11 >— 

USP Doxylamme Succinate RS 

Identification—Tablets meet the reauirements under Iden¬ 
tification—Organie Nitrogenous Bases (181). 

Dissolution <711)— 

Medium: 0*01 N hydrochloric add; 900 ml. 

Apparatus 2: 50 rpm. 

Time ; 30 mlnutes. 

Procedurę —Determine the amount of C 17 H 22 N 2 O * C 4 H 6 O 4 
dissolved by employing UV absorption at the wavelength of 
maximum absorlbance at about 262 nm on filtered portions 
of the solution under test, suitably diluted with Dissolution 
Medium f in comparison with a Standard solution having a 
known concentration of USP Doxylamine Succinate RS in 
the same Medium , 

Toferances— Not less than 80% (Q) of the labeled amount 
of C 17 H 22 N 2 O ‘ CiH*0 4 is dissolyed in 30 minutes, 

Uniformity of dosage units (905): meet the require~ 
ments. 

Procedurę for content uniformity— Transfer 1 finely pow- 
dered Tablet to a 100-mL volumetric fiask containing 65 mL 
of 04 N hydrochloric add. Shake frequently during a 
10-minute period, dilute with 0,1 N hydrochloric add to 
volume, and mix* Allow the insoluble materiał to settle, and 
filter, dlscarding the first 20 mL of the filtrate, Diiute a por- 
tion of the subsequent filtrate quantitatively and stepwise, if 
necessary, with 04 N hydrochloric acid to provide a solu¬ 
tion containing approx*mate!y 25 \xg of doxy 1 amine succi¬ 
nate per mL, Concomitantly determine the absorbances of 
this solution and of a Standard solution of USP Doxylamlne 
Succinate RS in the same medium having a known concen¬ 
tration of about 25 pg per mL in 1 -cm cefls at the wave- 
length of maximum absorbance at about 262 nm, with a 
suitable spectrophotometer, using 04 N hydrochloric add 
as the blank* Calculate the guantity, in mg, of ■ 

C 4 H 6 O 4 in the Tablet taken by the formula: 

(TC / D)(Au / A s ) 

in which 7" is the labeled guantity, in mg, of doxylamine 
succinate in the Tablet, C is the concentration, in \ig per 
mL, of USP Doxyiamlne Succinate RS In the Standard solu¬ 
tion, D is the concentration, in ug per mL, of doxylamine 
succinate in the solution from the Tablet, based on the la¬ 
beled quantity per Tablet and the extent of dMulion, and A u 
and A$ are the absorbances of the solution from the Tablet 
and the Standard solution, respectively. 

Assay— 

Mobile phase —Transfer 340 mg of monobaslc potassium 
phosphate, 150 mg of triethylamine hydrochloride, and 


150 mg of sodium lauryl sulfate to a 100-mL volumetric 
fiask, add 63 ml of water, and mix. Dilute with aeetonitrile 
to volume, filter, and degas. Make adjustments if necessary 
(see System Suitabłtfty under Chromatography (621))* 

Standard preparation—DissoWe an accurately weighed 
guantity of USP Doxylamine Succinate RS in 0*1 M hydro¬ 
chloric acid, and dilute quantitatively, and stepwise if neces¬ 
sary, with 04 M hydrochloric acid to obtain a solution hav- 
ing a known concentration of about 0,25 mg per mL. 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets* Transfer an amount of powder, equlvalent 
to about 25 mg of doxylamine succinate, accurately 
weighed, to a 100-mL volumetric fiask, dissoke in and di¬ 
lute with 04 M hydrochloric acid to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquld chromatograph is eauipped with a 262-nm detector 
and a 4.6*mm x 15-cm column that contains pac king L7. 
The flow ratę is about 1*5 ml per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
dlrected for Procedurę: the tallfng factor is not morę than 
2*5; and the relative standard deviation for replicate injec- 
tions is not morę than 2 * 0 %* 

Procedurę —Separately inject eaual volumes (about 10jaL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the guan¬ 
tity, in mg, of doxylamine succinate (C^HzzNiO - C 4 H 6 O 4 ) in 
Ehe portion of Tablets taken by the formula: 

100 C(r y i r s ) 

in which C Śs the concentration, in mg per ml, of USP Dox- 
ylamine Succinate RS in the Standard preparation; and fy and 
ą are the peak responses obtained from the Assay prepara¬ 
tion and the Standard preparation , respectrvely. 


Dronabinol 



H,C ĆH, 

Cl 314.46 

6ft-Dibenzo[6,£/|pyran4-ol, 6 a, 7,8,1 Oa-tetrahydro- 6 , 6 , 

9 - tri m et h y I - 3 - pen ty I (ó a H- trans )-* 

(6aR4 0a/?)-6a, 7,8,10a-Tetrahydro-ó,6,9-trimethyl-3-pentyf- 
6Ń-dibenzo|b,cf]-pyran-1 -of [1972-08-3]* 

» Dronabinol is A 9 -tetrahydrocannabinol. It con¬ 
tains not less than 95.0 percent of C21H30O2. 

Packaging and storage—Preserve in tight, light-resistant 
glass eontainers in Inert atmosphere. Storę as per labeling 
mstructions* 

USP Reference standards (11)— 

USP AMetrahydrocannabinoi RS 
USP exo-Tetranydrocannabinol RS 

(óafl, 10a/?)-6,ó-Dimethyl-9-rnethylene-3-pentyh6a,7,8, 
9,10,10a-hexahydro-6W-benzo[c]chromen-1 -ol 
CsiHaOj 314.46 
Identification— 

A: The retention time of the major peak In the chromato¬ 
grafii of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay. 

B: Visuaiiżing agent —Transfer about 100 mg of Fast Blue 
B salt to a suitable fiask containing about 100 mL of metha- 
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nol, stlr for about 5 minutes, and allow to settle. Decant the 
elear liquid into the sprayer reservoir. [NOTĘ—Prepare fresli 
daily,] 

Identification sofution —Use the Standard preparation, pre- 
pa red as directed in the Assay. 

Test sofution —Use the Assoy preparotion . 

Procedurę —Apply separately 10 pL each of the Identifica¬ 
tion solution and the Test sofution to a suitable thindayer 
chromatographic pfate (see C hromatography (621» coatecl 
with a 0.25-mm layer of chromatographic sili ca gel. Altów 
the spots to dry, and develop the piąte In a chromato¬ 
graphic chamber that has been equilibrated (for about 
2 minutes) with vapors from a solvent mixture of n-hexane 
and methylene chloride (1:1) until the so3vent front has 
moved about 10 cm. Remove the piąte from the developing 
chamber, quickly marle the $olvent front, and allow the piąte 
to dry at room temperaturę for about 5 minutes. Spray the 
piąte with the Visualizing agent until it is uniformly damp 
(not saturated). Heat the piąte at about 80° until the spots 
are developed: the color and fc value of the spots from the 
Test solution correspond to those obtain ed from the Identifi¬ 
cation solution. 

Reiated compounds— [NOTĘ —Minimize exposure to air 
and light for the Standard solution and the Test solution, An- 
aiyze all samples within 24 hours.] 

Mobile phase, System suitability solution, and Standard 
preparation —Proceed as directed In the Assoy. 

Standard solution —Dilute an accurately measured volume 
of the Standard preparation quantitatively, and step wis e if 
necessary, with dehydrated alcohol to obtain a solution hav- 
ing a knówn concentration of about 0.004 mg per ml. 

Sensitivity solution —Quantitatively dilute an accurately 
measured volume of the Standard solution with dehydrated 
alcohol to obtain a solution having a concentration of about 
0.2 jig per mL 

Test solution —Use the Assay preparation * 

Chromatographic system —Proceed as directed tn the As¬ 
soy. In addition, chromatograph the Sensitmty solution, and 
calcu la te the signal-to-nofse ratio, S/N , by the formula: 

(2H)fh 

in whlch H is the measured height of the peak, and h is the 
amplitudę of the average measured baseline nolse; the sig- 
nal-to-noise ratio is not less than 10. 

Procedurę —Separately inject equal yolumes (about 10pL) 
of the Standard sofution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the re- 
sponses for atl of the peaks. 

Calcu la te the percentage of each Impurity in the portion 
of Dronabinol taken by the formula: 

100 {VF)(CV/W)(r v fr s ) 

in which F is the relatrve response factor for each impurity 
(see Tobie ?); C is the concentration, in mg per ml, of A- 
tetrahydrocannabinol in the Standard solution; V is the vol- 
ume, in ml, of the Test solution; W is the weight, in mg, of 
Dronabinol taken to prepare the Test sofution; r u is the peak 
area response of each impurity in the Test solution; and n is 
the peak area response of AMetrahydrocannabinal in the 
Standard solution, !n addition to not exceeding the limits in 
Tobie 1, not morę than 5.0% of totaf impurities is found. 


Table 1 


Name 

Rdative 

Retention 

Unie 

Response 

Factor 

Limit 

Cannabinol 

0.78 

2.7 

1,5 

A 9 -Tetrah vd roca n n a b i n oj 

1.00 

1.0 

_ - 

Exo- 1 e tra hy d ro ca n na b i- 
nol s 

1.07 

0.92 

0.5 

A b -Tg trah vd rocan na bi nol 

1.18 

0.90 

2.0 

Any other individual 
impurity 

— 

L0 

TO 


5 (6aH, 1 Oa H)-6,6-Dimethyl-9-Tnethylene-3-penty 1-6^7,8,9,10,10a-hexahydro- 
6H-benzo[c]chromei>1 -ot 


Assay — [notę —Minimize exposure to air and fight for the 
Standard preparation and the Assay preparation. Analyze all 
samples within 24 hours.] 

Mobile phase—Prepare a filtered and degassed mixture of 
methanol, water, tetrahydrofuran, and acetonitrile 
(45:25:20:10), making adjustments, if necessary (see System 
Suitability under Chromatography (621)). 

System suitability sofution —Transfer accurately measured 
volumes of USP A^-Tetrahydrocannabinol RS and USP Eko- 
tetrahydrocannabinol RS to a suitable volumetric fiask, and 
dilute with dehydrated alcohol to prepare a solution that 
eon tai ns about 200 jig of AMetrahydrocannabinol and 
about 10 pg of exo-tetrahydrocannabinol per mL 

Standard preparation— Quantitative!y di tu te an accurately 
measured volume of USP A—Tetrahydrocannabinol RS with 
dehydrated alcohol to obtain a solution havlng a known 
concentration of about 0.2 mg per mL. 

Assay preparation—Transfer about 20 mg of Dronabinol, 
accurately weighed, to a IGO-ml yolumetric fiask, dfssolve tn 
and dilute with dehydrated alcohol to volume, and mix. 

Chromatographic system (see Chromatography <621))—-The 
figuld chromatograph is eguipped with a 228-nm deteefor 
and a 4.6-mm x 15-cm analytical column that contains 
4-pm packing LI, The flow ratę is about 1 mL per minutę. 
The column temperaturę is maintained at 20°. Chromato¬ 
graph the System suitability solution , and record the peak 
responses as directed for Procedurę: the resolution, fl, be- 
tween AMetrahydrocannablnol and exo-tetrahydrocannabi- 
nol is not less than 1.5; and the tailing factor of AMetrahy- 
drocannabinol is not morę than 2.0, Chromatograph the 
Standard preparation, and record the peak responses as di¬ 
rected for Procedurę: the relative standard deviat!on for repli- 
cate injectrons ts not morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 10j.iL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for all of the peaks. Cakulate the quan- 
tity, in mg, of C2iH^0 2 In the portion of Dronabinol taken 
by the formula: 

CV(ru t fs) 

in which C is the concentration, in mg per mL, of AMetra- 
hydrocannabinol in the Standard preparation; 1/ is the vol- 
ume, in mL, of the Assay preparation; and r u and r s are the 
AMetrahydrocannablnol peak responses obtarned from the 
Assay preparation and the Standard preparation , respectively. 


DronabSanol Capsules 

DEFINITION 

Dronabinol Capsules contain dronabinol In Sesame Oil. 
Dronabinol Capsules contain NLT 90,0% and NMT 
110 . 0 % of the labeled amount of dronabinol (C 21 H 30 O 2 ). 
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IDENTIFICATION 

* The retention time of the major peak of the Sample solu¬ 

tion corresponds to that of the Standard solution , as ob- 
tained In the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Methanol, tetrahydrofuran, and water 
(71:5:24) 

System suitability stock solution: 1.0 mg/mL of A B -tet- 
rahydrocannabinol Sn methanol 

System suitability solution: 0.5 mg/mL of USP A s -Tet- 
rahydrocannabinol RS and 0,5 mcj/mL of A B -tetra hydro- 
cannabinol. Mix equai volumes of USP A 9 -Tetrahydro- 
cannabinof RS and System suitability stock solution. 
Standard solution: 0.2 mg/mL of USP A 9 -Tetrahydro- 
cannabinol RS in dehydrated alcohol 
Sampfe solution: Equivalent to 0.2 mg/mL of dronabi- 
nol, from Capsule contents (NLT 20) in dehydrated 
alcohol 

Chromatographic system 

(See Chromatogrophy (621 ), System Suitability.) 

Modę: LC 

Detector: UV 228 nm 
Column: 4.6~mm x 15-cm; 3~|am packing LI 
Guard column: 4.6-mm x BO-mm; 5-pm packing LI 
Flow ratę: 1 mL/mtn 
Injection size; 20 pL 
System suitability 

Sam pies: System suitability solution and Standard solu¬ 
tion [Notę—T he relative retention times for AMetrahy- 
drocannabinol and AMetrahydrocannabinol are about 
1.0 and 1.1 4, respectively.] 

Suitability requirements 

Resolution: NLT 2.0 between dronabinol and A 0 -tet- 
rahydrocannahinol, System suitability solution 
Taiiing factor: NMT 2.0 of AMetranydrocannabinol, 
System suitability solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Anatysis 

Sampies: Standard solution and Somple solution 
Cal cu la te the percentage of C 21 H 30 G 2 in the portion of 
Capsules taken: 

ResuJt = (ru/rs) x (Cs/Cu) x 100 

ru = peak response of dronabinol from the Sample 
solution 

r% = peak response of dronabinol from the 
Standard solution 

C s - concentration of USP A 9 -Tetrahydrocannabinol 
RS in the Standard solution (mq/mL) 

Cu = nominał concentration of dronabinol in the 
Sample solution (mg/mL) 

Acceptance crlteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* Dissolution (711) 

Medium: Water; 500 ml 
Apparatus 2 : 50 rpm 
Time: 15 min 

Anafysis; Place 1 Capsule in each vessel, and allow the 
Capsule to sink to the bottom of the vessel before start- 
Ing rotation of the blade. Observe the Capsules, and 
record the time taken for each Capsule sheil to rupture. 
Tolerances: The reguirements are met ff afl of the Cap- 
suies tested rupture in NMT 15 min. If 1 or 2 of the 
Capsules rupture tn NLT 15 but NMT 30 min, repeat 
the test on 12 idditional Capsules. NMT 2 of the total 
of 18 Capsules tested rupture in NLT 15 min but NMT 
30 min, 

* Uniformity of Do sagę Units (905): Meet the 

regutrements 


ADDITIONAL REQUIREMENTS 

* Fackaging and Storage: Preserye in well-closed, light- 
resistant containers, in a cool place. 

* USP Reference Standards (11) 

USP AMetrahydrocannabinol RS 


Dronedarone Hydrochloride 


* to 



C^HwNaOsS * HCI 593.2 

W-{2~Butyl-3-[4-(3-dibutylaminopropoxy)benzoyl] 
benzofuran-5-y 1} methanesulfonamide, hydrochloride; 
Methanesuffonamide, N-[2-butyl-3-[4-[3-(aibutylamino)pro- 
poxy]benzQylI-5-benzofuranyi]- # monohydrochloride 
[141625-93-6]. 


DEFINITION 

Dronedarone Hydrochloride contains NLT 98.0% and NMT 
101.5% of dronedarone hydrochloride, calculated on the 
anhydrous and solvent-free basts, 

IDENTIFICATION 

* A. Infrared Absorption (197K); Meets the reguirements 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the standard solution , as 
obtained in the Assay. 

* C. Identification Tests— General, Chloride (191) 

Sampfe solution: Dissolve 100 mg of Dronedarone Hy¬ 
drochloride in 8 mL of methanol and dilute with water 
to 10.0 mL, Use 2.0 mL for the analysis. 

Acceptance crlteria: Meets the requirements 

ASSAY 

* Procedurę 

Buffer: Combine 2.0 mL of triethylamine wkh i L of 
water and adjust with phosphoric add to a pH of 3.0. 
Mobile phase: Aceton i tnie and Buffer (50:50) 

System suitability stock solution: 1 mg/mL each of 
USP Dronedarone Hydrochloride RS and USP 
Dronedarone Related Compound A RS in methanol 
System suitability solution: 0.01 mg/mL each of USP 
Dronedarone Hydrochloride RS and USP Dronedarone 
Reiated Compound A RS in Mobile phase from System 
suitability stock solution 

Standard solution: 0.1 mg/mL of USP Dronedarone 
Hydrochloride RS in Mobile phase 
Sample solution: 0.1 mg/mL of Dronedarone Hydro- 
chłoride in Mobile phase 
Chromatographic system 
Modę: LC 

Detector: UV 288 nm 

Column: 4,6-mm x 25-cm; 5-pm packing LIG 
Flow ratę: 0.8 mL/min 
Injection volume: 20 pL 
Run time: NLT 2.15 times the retention time of 
dronedarone 
System suitability 

Sampies: System suitability solution and Standard 
solution 

[NOTĘ—The re!ative retention times for dronedarone re¬ 
lated compound A and dronedarone are 0.71 and 1.0, 
respectiyeiy.] 
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Suitability regurrements 
Resofution: NLT 8 between dronedarone and 
dronedarone related compound A, System suitability 
solution 

Tailing factor: 0.8-2.2 for dronedarone, System suita¬ 
bility solution 

Relative standard deviation: NMT 0,5%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of dronedarone hydrochloride 
(C^H^N^OsS ■ HCI) In the portion of Dronedarone Hy¬ 
drochloride taken: 

Result - (rjr$) x (Q/C u ) x 100 

r u = peak response of dronedarone from the 
Sample solution 

r* - peak response of dronedarone from the 
Standard solution 

C s = coneentration of USP Dronedarone 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = coneentration of Dronedarone Hydrochloride 
in the Sample solution (mg/mL) 

Acceptance criteria: 98,Q%-101,5% on the anhydrous 
and solvent-free basis 

IMPURfTlES 

* Residue on Ignetion (281): NMT 0.1% 

• ORGANIC IMPURITIES 

Solution A: Combine 2 mL of triethylamine with 
950 mL of water. Adjust with phosphoric add to a pH 
of 4.0 and then difute with water to 1 L. 

Solution B: Acetonitrile 

Mobile phase: See Table L [Note —Colleet data for 58 
min.] 


Table 1 


Time 

(mim 

Solution A 

Solution B 

fW 

0 

70 

30 

15 

60 

40 

25 

60 

40 

40 

50 

50 

45 

40 

60 

58 

40 

60 

60 

70 

30 

70 

70 

30 


Diluent: Acetonitrile and Solution Ą 50:50 

Standard stock solution: 0.2 mg/mL of USP 
Dronedarone Hydrochloride RS and 0.4 mg/mL of USP 
Dronedarone Related Compound A RS, respective!y, in 
methanol 

Standard solution: 2 pg/mL of USP Dronedarone Hy¬ 
drochloride RS and 4 pg/mL of USP Dronedarone Re¬ 
lated Compound A RS, respectrvely, in Diluent from the 
Standard stock solution 

Sensitivity solution: 1 pg/mL of USP Dronedarone Hy¬ 
drochloride RS and 2 pg/mL of USP Dronedarone Re¬ 
lated Compound A RS in Diluent from the Standard 
solution 

Sample solution: 2 mg/mL of Dronedarone Hydrochlo- 
ride in Diluent Sonicate for 5 min to dissolve tom- 
pletely. Pass through a suitable fifter of 0.45-pm porę 
size. 


Chromatographic system 
Modę: LC 

Detector: UV 246 nm 

Column: 4,6-mm x 25-cm; 5-pm packing LI 0 
Flow ratę: 0.8 mL/mtn 
Injection volume: 25 pL 
System suitability 

Samples: Standard solution and Sensitivity solution 
[Note—T he reladve retention times for dronedarone re¬ 
lated compound A and dronedarone are 0.58 and 
1.00, respectively.] 

Suitability regurrements 
Resolution: NLT 25 between dronedarone and 
dronedarone related compound A, Standard solution 
Signal-to-noise ratio: NLT 10 for dronedarone and 
NLT 20 for dronedarone related compound A, Sensi- 
tivity solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of dronedarone related com¬ 
pound A in tne portion of Dronedarone Hydrochloride 
taken: 

Result = (rtz/fs) x (Cs/Cu) x 100 

ru = peak response of dronedarone related 
compound A from the Sample solution 
r s = peak response of dronedarone related 

compound A from the Standard solution 
Ci - coneentration of USP Dronedarone Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu - coneentration of Dronedarone Hydrochloride 
in the Sample solution (mg/mL) 

Calculate the percentage of any unspecified impurity in 
the portion of Dronedarone Hydrochloride taken: 

Result - (ru/n) x (Cs/Cu) x 100 

Tu = peak response of any unspecified impurity 
from the Sample solution 
r$ = peak response of dronedarone from the 
Standard solution 

Cs - coneentration of USP Dronedarone 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - coneentration of Dronedarone Hydrochloride 
in the Sample solution (mg/mL) 

Acceptance criteria: Disregard peaks below 0.05%. 
Dronedarone related compound A: NMT 0.15% 

Any unspecified Impurity: NMT 0.10% 

Tota! impurities; NMT 0.3% 

SPECIFIC TESTS 

< WATER D ETER MIN ATtON, Method la (921): NMT 1.0% 

ADDITIONAL REQUIREMENT5 

* Packaging ano Storage: Protect from light and storę at 

room temperaturę. 

* USP Referenci Standard* (11) 

USP Dronedarone Hydrochloride RS 
USP Dronedarone Related Compound A RS 
N-(2-Butyl-3-{4-[3-(butylamino)propox- 
y]benzoył}benzofuran-5-yl)methanesuJfonamIde. 
C^HjaNiOiS 500.65 


Dronedarone Tablets 


DEFINITION 

Dronedarone Tablets contain an amount of dronedarone hy¬ 
drochloride equivalent to NLT 95.0% and NMT 105.0% 
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of the labeled amount of dronedarone free base 
(G 31 H44N 2 0sS). 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 

soiution corresponds to that of the Standard soiution, as 
obtained in the Assay. 

m B. The UV absorption spectra of the dronedarone peak in 
the Sample soiution exhibit maxima and minima at the 
same wavelengths as those of the corresponding peak of 
the Standard soiution, as obtained in the Assay, 

ASSAY 

* Procedurę 

Buffet: Combine 2.0 ml of triethylamine with 1 L of 
water and adjust with phosphonc acid to a pH of 3.0. 
Mobile phase: Acetonitrile and Buffer (50:Su) 

System suitability stock soiution: 0.2 mq/mL each of 
USP Dronedarone Hydrochloride RS and USP 
Dronedarone Related Compound A RS in methanol 
System suitability soiution: 0.01 mg/ml each of USP 
Dronedarone Hydrochloride RS and USP Dronedarone 
Related Compound A RS in Mobile phase from the Sys - 
tem suitability stock soiution 
Standard stock soiution: 2.13 mg/mL of USP 
Dronedarone Hydrochloride RS in methanol 
Standard soiution: 0.11 mg/ml of USP Dronedarone 
Hydrochloride RS in Mobile phase from the Standard 
stock soiution 

Sample stock soiution: Nominałly equlvalent to 4 mg/ 
ml of dronedarone in methanol prepared as follows. 
Dissolve and diiute in methanol to volume, an amount 
equtvalent to 400 mg of dronedarone from NLT 20 
fineiy powdered TabTets, taken in a IGO-ml volumetric 
fiask. Sonicate for about 5 mtn and allow to settle at 
room temperaturę. 

Sample soiution: Norrrinally equivalent to 0.1 mg/ml 
of dronedarone in Mobile phase from the Sample stock 
soiution , Pass through a suitable fliter of 0.45-pm porę 
size and discard the first 3 ml of the filtrate. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 
Detectors 
Assay: UV 288 nm 
Identification test B: UV diodę array 
Column: 4.6-mm x 25-cm; 5^im packing LI 0 
Flow ratę: 0.8 mL/min 
Injection voiume: 20 jil 
Run time: NLT 2,15 times the retention time of 
dronedarone 
System suitability 
Sample: System suitability soiution 
[NOTĘ—The relative retention times for dronedarone re¬ 
lated compound A and dronedarone are 0,7 and 1.0, 
respectiveiy.] 

Suitability requirements 
Resoiution: NLT 8 between dronedarone and 
dronedarone related compound A 
Taiiing factor: 0.8-2.1 for dronedarone 
Relative standard deviation: NMT 1.5%, for 
dronedarone 
Analysis 

Sampies: Standard soiution and Sample soiution 
Calcuiate the percentage of the labeled amount of 
dronedarone free base (GiH^NzOjS) in the portion of 
Tablets taken: 

(ru/rs) x (Ci/G) x () x 100 

ru = peak response of dronedarone from the 
Sample soiution 

r$ = peak response of dronedarone from the 
Standard soiution 


Cs = concentration of USP Dronedarone 

Hydrochloride RS in the Standard soiution 
(mg/ml) 

Cu = nominał concentration of dronedarone in the 
Sample soiution (mg/ml) 

Hj - molecular weight of dronedarone free base, 

556.76 

M f 2 ~ molecular weight of dronedarone 
hyd roc h lo rid e, 593,22 
Acceptance criteria: 95.0%-l 05.0% 

PERFORMANCE TESTS 
• Djssolution (711) 

Medium: 13,61 g/L of monobasic potassium phosphate 
in water. Adjust with 0,1 M hydrochloric add or 0.1 M 
sodium hydroxide as needed to a pH of 4.5; 1000 ml 
Apparatus 2: 75 rpm, with sinker ring 
Times; 30 and 90 min 

Standard soiution: 0,43 mg/mL of USP Dronedarone 
Hydrochloride RS prepared as follows. Dissolve a sulta- 
bfe amount of USP Dronedarone Hydrochloride RS in 
2% of the totai volume of methanol and diiute with 
Medium to voiume. 

Sample soiution: Pass a portion of sample under test 
through a suitable filter. 

Instrumental conditions 
Analytical wavelength: UV 288 nm 
Ceil: 1 mm 
Blank: Medium 
Analysis 

Sampies: Standard soiution and Sample soiution 
Calcuiate the percentage of the labeled amount of 
dronedarone dissolved: 

Resuft = (Aa/A s ) xC$xVx (1/L) x x 100 

Au = absorbance from the Sample soiution 
As - absorbance from the Standard soiution 
Q = concentration of USP Dronedarone 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

V = volume of Medium, 1000 mL 
L - iabel daim (mg/Tablet) 

Mrt = molecular weight of dronedarone free base, 

556.76 

M r2 - molecular weight of dronedarone 
hydrochloride, 593.22 
Tolerances 

30 min: 2Q.O%-óQ.O% (Q) of the labeled amount of 
dronedarone free base (C^H^NiOsS) is dissolved, 

90 min: NIT 80% (Q) of the labeled amount of 
dronedarone free base (C^H-nNi-OsS) is dissolved. 

9 Uniformity of Dosage Units (905): Meet the 
requirements 

IMPURITIE5 
o Organjc Impurities 

Buffer, Mobile phase, and System suitability stock so- 
iution: Proceed as dlrected in the Assay. 

System suitability soiution: 0,01 mg/mL each of USP 
Dronedarone Hydrochloride RS and USP Dronedarone 
Related Compound A RS prepared as follows. To a suit¬ 
able amount of System suitability stock soiution , add 
20% of the totai volume of methanol and diiute with 
Mobile phase to voiume. 

Standard stock soiution: 0.4 mg/mL of USP 
Dronedarone Hydrochloride RS in methanol 
Standard soiution: 0.002 mg/ml of USP Dronedarone 
Hydrochloride RS prepared as follows. To a suitable 
amount of Standard stock soiution add 25% of the totai 
volume of methanol and diiute with Mobile phase to 
volume, 

5ensitivity soiution: 0,0005 mg/mL of USP 
Dronedarone Hydrochloride RS prepared as follows. To 
a suitable amount of the Standard soiution , add 20% of 
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the total volume of methanol and dilute with Mobile 
phase to volume, 

Sampie stock solution: Nominafly equivalent to 4 mg/' 
mL of dronedarone En methanol prepared as foliows. 
Dissotve and dilute In methanol to vofume, an amount 
equivalent to 400 mg of dronedarone from NLT 20 
finely powdered Tabfets, taken in a 100-ml volumetric 
fiask, Sonicate for about 5 min and allow to settle at 
room temperaturę. 

Sampie solution: Nominally equivalent to 1 mg/rnL of 
dronedarone in Mobile phase from Sampie stock solution. 
Pass through a suitabie filter of 0.45-jim porę size and 
discard the first 3 mL of the fil tratę. 

Chromatographic system 
(See Chmmatograpny (621), System SuitabHity.) 

Modę: LC 

Detector: UV 246 nm 

Column: 4.ó-mm x 25-crn; 5-pm packing LI 0 
Ffow ratę: 0.8 mL/mEn 
Injection volume: 20 pL 
Run tirne: NLT 3.6 limes the retention time of 
dronedarone 
System suitabHity 

Samples: System suitabHity solution and SensitMty 
solution 

[Notę—T he relatrve retention times for dronedarone re- 
iated compound A and dronedarone are 0.7 and 1.0, 
respectivefy.] 

Sultabilfty requirements 
Resolution: NLT 8 between dronedarone and 
dronedarone related compound A, System suitabHity 
solution 

Signal-to-noise ratio: NLT 10, SensitMty solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculatc the percentagc of cach impurity in the por- 
tion of Tabiets taken: 

(fu/c) x (CJCu) x (Hr/H^) x 100 

fy = peak response of each impurity from the 
Sampie solution 

r$ - peak response of dronedarone from the 
Standard solution 

Cs = concentratEon of USP Dronedarone 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominat concentration of dronedarone in the 
Sampie solution (mg/mL) 

M f j = molecular weight of dronedarone free base, 
556.76 

M r 2 - molecular weight of dronedarone 
hydrochloride, 593,22 

Acceptance criteria: DEsregard peaks less than 0.05%. 
Any unspecified impurity: NMT 0.20% 

Total impurities: NMT 0.4% 

ADDITIONA L REQUfREMENT5 
* Packaging and Storage: Storę at controlled room 
temperaturę, 

o USP Referencie Standards (11) 

USP Dronedarone Hydrochloride RS 
USP Dronedarone Related Compound A RS 
W-(2-Butyl-3-{4-[3™(butylamino)propox- 
y]benzoyf}benzofuran-5-yl)methanesulfonamide. 
C 27 H 3 *N 2 OsS 500.65 


Droperidol 



C^HzjFNiO, 379.43 

2tf*Benzimidazob2-Gne, 1 -[1-[4™(4"ftuorophenyl)- 
4-oxobutyi]-1,2,3,6-tetrahydro-4-pyridiny3]-1,3-dihydrQ-. 

1 “1 -[B-fp-FluorobenzoyhpropylJ-l^^S^ó-tetrahydro- 
4-pyndy]]-2-benzimidazofinone [548-73-2]. 

» D ropę r i doi, dried in vacuum at 70° for 4 houre, 
contains not less than 98.0 percent and not morę 
than 102,0 percent of C 22 H 22 FN 3 O 2 , 

Packagitig and storage—Preserve in tlght, light-resistąnt 
contaEners, under nitrogen, in a coot place. 

USP Refere&ice standards (11)— 

USP DroperEdol RS 
Identification— 

A: Infrared Absorption (197K), 

B: Uitraviolet Absorption (197U)— 

Solution: 15 pg per mL. 

Medium: 0.1 N hydrochloric acid in isopropyl alcohol (1 
in 10 ), 

Loss oro tirying (731)—Dry it in vacuum at 7G C for 4 hours: 
it toses not morę than 5,0% of Its weight, 

Restdue on ignition (281): not morę than 0,2%, 

Delete the foli owing: 

*Heavy met ais, Method It (231): 0.002%,* tomdoii jan-zoiB) 
Limit of ^^bisp^i^tetrafaydro-A-tZ-OKO- 
1 -benzamidazoiiny I) -1 -pyridyl] bu tyrophersone—Dis- 
solve about 30.0 mg of the sampie in 70 mL of isopropyl 
afcohol En a 100-mL voEumetric fiask, Add lO.OmL of 0.1 N 
hydrochloric acid, dilute with isopropyl alcohol to volume, 
and mix. The absorptivity of the solution in 1-cm cells atthe 
waveiength of maximum absorbance at about 330 nm, wlth 
a suitabie spectrophotometer, using a 1 in 10 solution of 
0.1 N hydrochloric add in isopropyl alcohol as the blank, is 
not morę than 0.7 (equlvalent to limit of 1.5%), 

Assay—Dissolve about 240 mg of Droperidol, previously 
dried and accurateiy weighed, in 50 mL of glacial acetic 
acid, add p-naphtholbenzein TS, and titrate with 0.1 N per- 
chloric acid VS. Perform a blank determination, and make 
any necessary correction, Each mL of 0.1 N perchloric acid 
is equivalent to 37.94 mg of C 22 H 27 FN 3 O 2 , 


DroperadoB Brciectiora 

» Droperidol Injection is a stenie solution of 
Droperidol in Water for Injection, prepared with 
the aid of Lactic Acid. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of C 22 H 22 FN 3 O 2 , as the 
lactate. 

Padkagimg and storage—Preserve in singie-dose or multi- 
ple-dose containers, preferably of Type I glass, protected 
rrom iight. 
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USP Reference standard* (11)— 

USP Droperidol RS 
USP Endotoxin RS 

Identification— 

A: Dissolve about 25 mg of U5P Droperidol RS in 10 mL 
of water containing 03 mL of 50% acetic acid in a 
separator to obtain a solution containing about 2.5 mg per 
ml. Transfer a vo!ume of Injection, equivalent to about 
25 mg of droperidol, to a second separator. SeparaLely add 
2 mL of ammonia TS to each separator, and mix. Extract 
each solution with two 10-mL portions of chloroform, col- 
lecting the chloroform extracts from the Solutions rn sepa- 
rate 50-mL beakers. AppJy separately 20 pL of the test solu¬ 
tion and the Standard solution to a thin-layer 
chromatographic piąte (see Chromotography (621)} coated 
with a 0.25-mm layer of chromatographic silica gel. Allow 
the spots to dry, and develop the chromatogram in a cham- 
ber with an uneguilibrated so!vent system consisting of a 
mixture of ethyl acetate, chloroform, methanol, and acetate 
buffer (0.2 M sodium acetate adjusted with 50% acetic acid 
to a pH of 4.7} (54:23:18:5) until the soJvent front has 
moved about three-fourths of the length of the piąte. Re- 
move the piąte from the devefoping chamber, mark the sof- 
vent front, and aflow the solyent to eyaporate. Locate the 
spots on the piąte by Itghtly spraying with dinitrophen- 
ylhydrazine TS, then examine under short-wavelength UV 
lfgnt: the Rf value of the principal spot obtained from the 
test solution corresponds to that obtained from the Stan¬ 
dard solution. 

B: The retention time of the major peak in the chromato¬ 
gram of the Assay preporation corresponds to that tn the 
chromatogram of the Standard preporation as obtained in 
the Assay. 

Bacterial Endotoxins Test (SS>—It contains not morę 
than 35.7 USP Endotoxin Units per mg of droperidol. 
pH (791): between 3,0 and 3.8. 

Chromatographic purity— 

Mobile phase; System suit ab Hity preporation, Standard stock 
preporation , Standard preporation, and Chromatographic sys¬ 
tem— Proceed as directed in the Assay. 

Test preporation^ Use the Assay preparotion. 

Procedurę —Inject a volume (about lOOpL) of the Test 
preporation into the chromatograph, record the chromato¬ 
gram of twice the retention time of droperidol, and measure 
the peak responses, Calculate the percentape of each impu- 
rity in the portion of Droperidol taken by tne formula: 

100ft/zO 

in which n is the peak response for each im purity, and r, is 
the sum of the responses of all the peaks; tne sum of all 
impurities is not morę than 2.0%. 

Other reąuirements— It meets the reguirements under In - 
jections and Implanted Drug Products (1). 

Assay— 

Borate buffer —Dissolye 31 g of boric acid rn about 
800 mL of water. Slowly add sodium hydroxide solution (1 
in 5) in smatl quantities until all of the boric acid is dissolyed 
and the pH is constant at 7.0. Quantitatively transfer the 
solution to a qlass-stoppered, 1000-mL volumetric fiask, di¬ 
lute with water to voiume, and mix. 

Mobile phase —Prepare a filtered and degassed mixture of 
methanol, water, ano Borate buffer (700:280:20). Make ad- 
justments if necessary (see System Suitability under C hroma- 
tography (62 1)). 

Standard stock preporation —Disso!ve an accurately 
weighed quantity of USP Droperidol RS in methanof to ob¬ 
tain a solution having a known concentration of about 1 mg 
per mL, 


Standard preporation —Transfer 5.0 mL of Standard stock 
preporation to a 100-mL yolumetric fiask, dilute with Mobile 
phase to yolume, and mix. 

System suitability preporation —Prepare a solution of 4'- 
fluoroacetophenone in methanol containing about 1 mg per 
mL. Transfer 5,0 mL of this solution and 5.0 mL of Standard 
stock preporation to a 100-mL yolumetric fiask, difute with 
Mobile phase to volumą and mix. 

Assay preporation —Transfer an accurately measured vol- 
ume of Injection, eguivafent to about 5 mg of droperidol, to 
a 100-mL yolumetric fiask, dilute with Mobile phase to vol- 
ume, and mtx. 

Chromatographic system (see Chromotography (621))—The 
liquid chromatograph is eauipped with a 280-nm detector 
and a 4.6-mm x 25-cm column that contains 10-jim pack- 
ing LI, The flow ratę is about 1,0 mL per minutę, Chromat¬ 
ograph the System suitability preporation and the Standard 
preporation, and record the peak responses as directed for 
Procedurę: the resolution, between 4 y -ffuoroacetophenone 
and droperidol is not less than 5.0; the tailing factor for the 
analyte peak is not morę than 2.0; and the relative standard 
deviation for replicate in jections of the Standard preporation 
is not morę than 1.5%. 

Procedurę —Separately inject equal volumes (about IGjiL) 
of the Standard preporation and the Assay preporation into 
the chromatograph, record the chroma tog rams, and meas¬ 
ure the responses for the major peaks, Calculate the ouan- 
tity, in mg, of droperidol (C^HaaFNjOa) in each mL or the 
Injection taken by the formula: 

ioo (ci mu nu 

in which C is the concentration, in mg per mL, of USP 
Droperidol RS in the Standard preporation; Vis the yolume, 
in mL, of Injection taken; and and r% are the peak re 
sponses obtained from the Assay preporation and the Stan¬ 
dard preporation , respeclively. 


Drospirenone 



C 24 H 30 O 3 366.49 

(6ff,7/1,8/1,95,10/1,1 35,145,155,165,1 75)-1,3',4',6,6a,7,8,9,10, 
n,12,13,14,15,15a,16-Hexadecahydro-10,13-dimethyl- 
spiro-[1 7fTdicydopropa[6,7:l 5,16jcyclopenta[o]phenan- 
threne-l^^S^-furanj-S^^HJ-dione; 

17-Hydroxy-6/3,7/3:l 5/3,1 ó/3-dimethylene-3-Qxo-l 7 a-pregm 
4-ene-21-carboxylic acid, y-lactone [67392-87-4]. 

DEFINITfON 

Drospirenone contains NLT 98,0% and NMT 102.0% of 
CmH^O^ calculated on the a n hydrom and solvent-free 
basis. 

IDENTIFICATION 

* A. Infhared Absorption (1 97M) 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay, 
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AS5AY 
* Procedurę 

Soiution A: Water 
Soiution B; Acetonitrile 
Mobile phase: See Tobie L 


Table 1 


Time 

(min) 

Soiution A 
(%1 

Soiution B 
f°M 

0 

63 

37 

2.0 

63 

37 

16,0 

52 

48 

23,0 

52 

48 

31.0 

20 

80 

39.0 

20 

80 

39,1 

63 

37 

49.0 

63 

37 


Diluent: Acetonitrile and water (1:1) 

System suitability soiution: óGjag/mL of USP Drospire¬ 
none RS and 60 pg/mL of USP Drospirenone Related 
Compound A RS in Diluent 

Standard soiution: 0.6 mg/mL of USP Drospirenone RS 
in Diluent 

Sample soiution: 0,6 mg/mL of Drospirenone in Diluent 
Chromatographic system 
(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 245 nm 

Column: 4,6-mm x 25-cm; B-pm packing LI 

Column temperaturę: 35° 

Fiow ratę: 1 mL/min 
Injection size: 10 pL 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

Suitability requirements 

Resolution: NLT 5.0 between drospirenone and dro¬ 
spirenone related compound A, System suitability 
soiution 

Taiiing factor: Between 0.8 and 1,5, Standard 
soiution 

Relative standard deviation: NMT 2.0%, Standard 
soiution 
Anafysis 

Samples: Standard soiution and Sample soiution 
Caiculate the percentage of drospirenone (C^PhoCh) in 
the portion of Drospirenone taken: 

Result “ (rufr$) x (Cj/Cy) x 100 

r u = peak response from the Sample soiution 

Cs - peak response from the Standard soiution 

C s - concentratlon of USP Drospirenone RS in the 
Standard soiution (mg/mL) 

Cu = concentratlon of drospirenone in the Sample 
soiution (mg/mL) 

Acceptance criteria: 98,0%-! 02.0% 

IMPURITIE5 

inoirgank Impurities 

« RE5IDUE ON 8CNITION (281): NMT 0.1% 

De te te the foftawing: 

•• Heaw Metals, Method II (231): 20 ppm* 

Organie Impurities 

« Procedurę i: Limit of i,2-Duviethoxyethane and du 
isopitoPYL Ether (if present) 

Standard soiution: 0.1 mg/mL of 1,2-dimethoxy- 
ethane and 0.05 mg/mL of diisopropyl ether in 
dimethylformamide 


Sample soiution: 50 mg/mL of Drospirenone in 
d imethylforma m ide 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: GC 

Detector: Flame fonization 

Column: 0.25-mm x 30-m; 1,4-pm coating of phase 
G43 

Temperaturę 
Injector: 160° 

Detector; 250° 

Column: See Tobie Z 


Table 2 


initiaf 

Temperatur© 

n 

Temperatur© 

Ramp 

P/mini 

Finał 

Temperatur© 

n 

Hołd Time at 
FEnal 

Temperaturę 

(mini 

40 

0 

40 

10 

40 

5 

70 

0 

70 

30 

220 

0 


Carrier gas: Helium 

Flow ratę: 32 ±8 cm/s. [Notę—F or pressure- 
controlled systems, a column pressure of about 
130 kPa is necessary,] 

Injector type: Headspace 
Sample volume: 2.0 ml_/via) 

Vial treatment: Maintain at 80° for 60 min before 
injection. 

System suitability 
Sample: Standard soiution 
[Notę—T he relative retention times for dlisopropyf 
ether and 1,2'dimethoxyethane are about 0.6 and 
1 .0, respecth/ely.] 

Suitability requlrements 
Relative standard deviation: NMT 4,0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Caiculate the percentage of 1,2-dlmethoxyethane and 
dlisopropyf ether In the portion of Drospirenone 
taken: 

Result = (fu/A) x (CdCu) x 1 00 

ru - peak response of 1,2-dimethoxyethane or 
diisopropy! ether From the Sample soiution 
r$ - peak response of 1,2-dimethoxyethane or 

diisopropy! ether from the Standard soiution 
Cs = concentratlon of 1,2-dimethoxyethane or 
diisopropyl ether In the Standard soiution 
(mg/mL) 

Cu - concentration of Drospirenone In the Sample 
soiution (mg/mL) 

Acceptance criteria 

lndividua! impurities: NMT 0.2% of 1,2-dimethoxy- 
ethane and NMT 0.1% of diisopropyl ether 
* Procedurę 2 

Soiution A: Water 
Soiution B: Acetonitrile 
Mobile phase: See Table 3. 


Table 3 


Time 

(mini 

Soiution A 

t°/o> 

Soiution B 

(%1 

0 

63 

37 

2.0 

63 

37 

16,0 

52 

48 

23,0 

52 

48 

3 TO 

20 

80 

39,0 

20 

80 
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Table 3 ( Continued ) 


Time 

Solution A 

Solution B 

(mini 

(°/ol 

(%> 

39.1 

63 

37 

49.0 

63 

37 


Diluent: Acetonitrile and water (1:1) 

System suitability solution: 60 ug/mL of USP Drospire¬ 
none RS and 60 jag/mL of USP Drospirenone Related 
Compound A RS in Diluent 

Standard solutlon; Q.6pg/mL of USP Drospirenone RS 
in Diluent 

Sampfe solution; 0.6 mg/mlof Drospirenone in 
Diluent 

Chromatographic system 

(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 195 nm and 245 nm 
Column: 4.6-mm x 25-cm; 3-pm patking LI 
Column temperaturę: 35 + 5° 

How ratę: 1 mL/min 
injection size: 10 pL 
System suitability 

Samples: Sysfem suitability solution and Standard 
solution 

Suitability reąulrements 

Resotution: NLT 5.0 between drospirenone and dro¬ 
spirenone related compound A, Syste/n suitability 
solution 

Tarfing faetor: Between 0.8 and 1,5, Standard 
solution 

Relative standard deviation: NMT 15.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Somple solution 
Cafculate the percentage of each impurity in the por- 
tion of Drospirenone taken: 

Result - (Wr*) x (Q/Cu) x (1/0 x 100 

ry - peak response of each indtvidual impurity 
from the Sample solution 

r$ = peak response of drospirenone from the 
Standard solution 

C$ = concentration of USP Drospirenone RS in the 
Standard solution (pg/mL) 

Ca = concentration of Drospirenone in the Sample 
solution (pg/mL) 

F - relative response faetor for each individual 
impurity (see Tobie 4) 

[Notę—T he percentage of hydroxydrospirenone is 
calculated at 195 nm.] 

Acceptance criteria 

[Notę—D isregard any peaks that are less than 0.05% 
of the drospirenone peak.] 

!ndividual impurities: See Tobie 4. 


Table 4 


Name 

Refative 

Retention 

Time 

Relative 

Response 

faetor 

Acceptance 
Criteria, 
NMT (%> 

7~Hydroxymethyl 
drospirenone at 
245 nm j 

0.43 

1.9 

0.1 

5- Hy d ronty drm- 
pirenone at 195 
nm b 

0.57 

0.57 

0.1 

1 7 -Keto drospire- 
nonę at 245 nm c 

0.77 

1.2 

0.1 

Drospirenone at 

245 and 195 nm 

1.00 



Drospirenone 6- 
ene at 245 nm d 

1.04 

0.30 

0.1 

Drospirenone re- 
lated compound 

A at 245 nm e 

1.11 

1.0 

0.1 

6,7-Eptdrospire- 
nonę at 245 nm' 

1.14 

13 

0.1 

6,7-Desmethylene 
drospirenone at 
245 nm? 

1J8 

2.2 

OJ 

15-Methyl drospi¬ 
renone at 245 
nm h 

1.34 

0.99 

0.1 

7-Ch lorom et hyl 
drospirenone at 
245 nm ł 

1.38 

1.6 

0.1 

7-Chlofomethyl 

1 7-epidraspire- 
none at 245 nm» 

1.51 

13 

0.1 

7-Hydroxyrnetbyl 
3,5(ó)-diene dro 
spfrenone at 245 
nm 1 

1.55 

1.4 

OJ 

Any unspedfted 
impurity al 245 
nm 


t.O 

OJ 

Totat impurities 

— 

— 

0.4 


3 17-Hydroxy-7/ThydroxymethyM5/?,16/J-methylene-3-oxo-17a“pregfM- 
ene-21-carboxy1ic aeid, TfJactOfie. 

b 5/3,17-D]hydroxy-6/3,7/3T 5/3J G/J’dlmeLhylene-3-oxo-l 7cx-pregnan-21 -car- 
boxylic acio, y-lactone. 

c 6/?,7/JJ 5/3,16/3-Dlmethy)eneandrost-4-ene-3,1 7-dione. 
d 17JtydrDxyJ5/JJ6/Tmethylene-3-oxo-1 7a‘pregn-4,6-diene-21 <arboxyl- 
ic acid, y4actone. 

e 17-Hydroxy-60,7/LT 5/3J 6/J-dimethylene-3-oxo-l 7/Tpregn-4-ene-21 -car- 
boxylit add, y-lactone; 1 7-epidrospirenone. 

1 17-tiydroxv-6a,7(i:1 5/JJ ć/Tdimethylene-S-cwcoJ 7a-pregn-4-ene-21 <ar* 
boxylic acid( y-lactone, 

9 1 ?-HydroxyJ 5/3J 6/f-methylerre-3-oxo-1 7a-pregn-4-ene-21-carboxylk 
add, y-lactone, 

" 17-Hydroxy J 5/3-meLhyl-6/3 H 7/^metbylene-3-oxo-1 7a-pregn-4-ene-21 -car- 
boxylic add, y-lacione. 

' 17-Hydroxy-7^-ch3oromethyM S/3,16/J-methylene-3-oxa J 7a-pregn-4ene- 
21~carboxyfic add, y-lactone. 

1 1 7-Hydroxy-7/TchłorQmetbyl-l Sftl6/3-methyiene3-oxoJ 7/J-pregn-4-cne- 
21-carbQxyfic add, y-lactone. 

T 7-Hydroxy-7/J-hydTOxyrrłethyl-15^16/J-fnethyleneJ 7a-pregn-3,5{ć}- 
diene-zi -carboxy(ic aad, y-lactone. 

5PECBFIC TESTS 

* Oftical Rotation, Speciftc Rotation (781S) 

Sample solution: 10 mg/ml in methano! 

Acceptance criteria: -187° to -193° at 2Q C on the an- 
hydrous and solvent-free basis 
« Mełting Rangę or Temperaturę, Closs 1 (741): 

198°-203°. [NOTĘ—Dry over silica gel for NLT 24 h 
before testingj 
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• Water Determination, Method I (921): NMT 0.2% 

ADDITIONAL REQUIREMENTS 

• Packacing and Storace: Preserve in tight containers, 

and storę at controlled room temperaturę. 

■ USP Reference STANDARDS (11) 

USP Drospirenone RS 

USP Drospirenone Related Compound A RS 
17-Hydroxy-6/3,7/3:1 S/3,1 6/3-dimethytene-3-oxo-17/3- 
pregn-4-ene-21-carboxylic acid, y-lactone. 

366.49 


Drospirenone and Ethinyl Estradiol 
Tablets 


DEFINITION 

Drospirenone and Ethinyl Estradiol Tablets contaln NLT 
90,0% and NMT 110.0% of the labeled amount of dro¬ 
spirenone (C 2 ,iH 3 oOa) and NLT 90.0% and NMT 110.0% 
of the labeled amount of ethinyl estradiol {C 20 H 24 O 2 )* 

IDENTIFICATION 

• A. The retention times of the drospirenone and ethinyl 

estradiol peaks of the Sample solution eorrespond to 
those of the Standard solution , as obtarned in the Assay. 

ASSAY 

* Procedurę 

Solution A: Dissolve 132 g of dtbasic ammonium phos- 
phate in 0.8 L of water, adjust with phosphoric acid to 
a pH of 6.8, and dilute to 1 L. 

Solution Bi Solution A and water (1:24) 

Mobile phase: Acetonitrile and Solution B (1:1). Adjust 
with phosphoric acid to a pH of 6 . 8 . 

Standard solution: (1/25) mg/mL of USP Drospirenone 
RS and USP Ethinyl Estradiol RS in Mobile phase , where 
i is the Tablet label claim, in mg/Tablet, of each 
compound 

Sample solution: Transfer 10 Tablets to a 250-mL volu- 
metric fiask, add 230 ml of Mobile phase, and sonicate 
with intermittent shaklng for NLT 10 min, or until the 
Tablets are completely dispersed. Eguilibrate to room 
temperaturę. Dilute with Mobile phase to volume, and 
centrifuge the sample until a elear supernatant is ob- 
tained. Use the supernatant 
Chromatographic system 
(See Chromatograpny (621), System Suitability *) 

Modę: LC 

Detector 1: UV 270 nm for drospirenone 
Detector 2: Fluorescence, excitation wavelength at 
285 nm, emission wave!ength at 315 nm for ethinyl 
estradiol* [Non— Detector f and Detector 2 are con- 
nected in senes,] 

Column: 4.0-mm x 12.5-cm; 3-pm packing LI 
Column temperaturę: 25 ± 3* 

Flow ratę: 1 *2 mL/min 
Injeetion volume: 20 pi 
System suitability 
Sampfe: Standard solution 
Suitability requ1rements 

Tailing factor: Between 0,8 and 1.8 for both drospi¬ 
renone and ethinyl estradiol 
Reiative standard deviation: NMT 2,0% for both 
drospirenone and ethinyl estradiol 
Analysls 

Sam pies: Standard solution and Sampfe solution 
Calculate the percentage of the labeled amount of dro¬ 
spirenone (C 24 H 30 O 3 ) in the portion of Tablets taken: 

Result = (ru/rs) x (Cs/Cu) x 100 


ru = peak response of drospirenone from the 
Sample solution 

n - peak response of drospirenone from the 
Standard solution 

Cs = concentration of USP Drospirenone RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of drospirenone in the 
Sample solution (mg/mL) 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
ethinyl estradiol (CwHiiO* *) in the portion of Tablets 
taken: 

Result = (ruto) x (C s /G) x 100 

fu - peak response of ethinyl estradiol from the 
Sample solution 

r s = peak response of ethinyf estradiol from the 
Standard solution 

C% = concentration of USP Ethinyl Estradiol RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of ethinyl estradiol in 
the Sample solution (mg/mL) 

Acceptance critena: 90*0%-! 10*0% of ethinyl es¬ 
tradiol; 90.0%-110,0% of drospirenone 

PERFORMANCE TE5T5 
• DlSSOLUTIOK (711) 

Test 1: For drug products labeled to contain 3 mg of 
drospirenone and 0.03 mg of ethinyl estradiol, or 3 mg 
of drospirenone and 0,02 mg of ethinyl estradiol 
Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: (Ł/900) mg/mL of USP Drospire¬ 
none RS and USP Ethinyl Estradiol RS in Medium, 
where L is the Tablet label claim of each compound* A 
volume of methanol not exceeding 2% of the fina! 
total volume of solution may be used to aid in dissolv- 
ing these compounds* 

Sample solution: Pass a portion of the solution under 
test through a surtable cellulose filter of 0,45-jim porę 
size, discarding the first 10 ml. 

Mobile phase: Acetonitrile and water (40:60) 
Chromatographic system 
(See Chromatograpny <621), System Suitability.) 

Modę: LC 

Detector: UV 270 nm (for drospirenone), in series 
with a ffuorescence detector (for ethinyl estradiol), 
with excitation at 210 nm and detection at 315 nm, 
or with exdtatłon at 281 nm and detection at 305 
nm 

Column: 4*6-mm x 6-cm; 3-pm packing LI 
Column temperaturę: 22° 

Fiow ratę: 1 mL/min 
Injeetion voiume: 100 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column effioiency: NLT 2000 for both drospirenone 
and ethinyl estradiol 

Tailing factor: Between 0*8 and 1.5 for both drospi¬ 
renone and ethinyl estradiol 
Relative standard devration: NMT 3% for both 
drospirenone and ethinyl estradiol 
Samples: Standard solution and Sample solution 
[NOTĘ—In Medium, drospirenone is partia!ly converted 
into 17-ep i drospirenone, which has a relative retention 
time of approximateiy 1,2 relative to drospirenone. 

The amount of drospirenone dissolved is calculated 
from the sum of drospirenone and 
17-epidrospirenone,] 
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Calculate the percentages of the labeled amounts of 
drospirenone (OmHmOi) and ethiny! estradiol 
(C 20 H 24 G 2 ) dissolved: 

Result = (ra/n) x [Cs/L) x V x 1 00 

r u - peak response from the Sample solution 

rs - peak response from the Standard solution 

Q = concentration of the Standard solution 
(mg/mL) 

L = label claim (mg/Tablet) 

V = volume of Medium, 900 mL 

Tolerances: NLT 85% (Q) of the labeled amount of 
drospirenone and NLT 75% (Q) of the labeled amount 
of ethinyl estradiol is dissofved. 

Test 2: For drug products labeled to contain 3 mg of 
drospirenone and 0.02 mg of ethinyl estradiol. If the 
product complies with this test, the label i ng indicates 
that it meets USP Dlssolution Test 2. 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: (L/900) mg/mL of USP Drospire- 
none RS and USP Ethinyl Estradiol RS in Medium, 
where L is the Tablet label claim of each compound 
Sample solution: Centrifuge a portion of the solution 
under test at 3500 rpm for 15 min, and use the 
supernatant. 

Mobile phase: Acetonitriie, methanol, and water 
(40:5:55) 

Chromatographic system 

(See Chromatograpfiy (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 260 nm (for drospirenone), in series 
with a fluorescence detector (for ethinyl estradiol), 
wlth excitation at 280 nm and detection at 310 nm 
Column: 4.6-mm x 10-cm; 3-pm packing LI 
Tempera tures 
Column: 30° 

Autosampler: 5° 

Flow ratę: 1 mL/min 
Injection volume: 200 pL 
System suitabifity 
Sample: Stondard solution 
Suitability reguirements 

Tailing factor: NMT 2 for both drospirenone and 
ethinyl estradiol 

Relative standard deviation: NMT 3% for both 
drospirenone and ethinyl estradiol 
Samples: Standard solution and Sample 50 /uf/on 
Calculate the percentages of the labeled amounts of 
drospirenone (CnH^Oi) and ethinyl estradiol 
(C 2 DH 24 O 2 ) dissolved: 

Result = [rufn) x (C s /L) xVxlQ0 

ty - peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs - concentration of the Standard solution 
(mg/mL) 

L = label claim (mg/Tablet) 

V = volume of Medium, 900 mL 

Tolerances: NLT 80% (0) of the labeled amount of 
drospirenone and NLT 85% (Q) of the labeled amount 
of ethinyl estradiol is dissolved. 

Test 3: For drug products labeled to contain 3 mg of 
drospirenone ana 0,03 mg of ethinyl estradiol, or 3 mg 
of drospirenone and 0,02 mg of ethinyl estradiol If the 
product complies with this test, the labeling indicates 
that it meets USP Dissolution Test I. 


Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Mobile phase: Acetonitriie and water (50:50) 
Standard stock solution A: 2.8 jig/mL of USP Ethinyl 
Estradiol RS in acetonitriie, Sonicate as needed. 
Standard stock solution B: 168 pg/mL of USP Drospi¬ 
renone RS in acetonitriie. Sonicate as needed. 
Standard solution: (L/900) mg/mL of USP Drospire¬ 
none RS and USP Ethinyl Estradiol RS in Medium from 
Standard stock solution A and Standard stock solution B t 
where L is the Tablet labę! claim of each compound. 
Sample solution: Pass a portion of the solution under 
test through a suitable glass fliter of 1-prn porę size, 
discarding the first 5 mL. 

Mobile phase: Acetonitriie and water (50:50) 
Chromatographic system 
(See Chromatography (621), System Suitabifity) 

Modę: LC 

Detector: UV 265 nm (for drospirenone), in series 
with a fluorescence detector (for ethinyl estradiol), 
with excitation at 285 nm and detection at 310 nm 
Cofumn: 4.6-mm x 1 5-cm; S-pm packing LI 1 
Temperatures 
Column: 30° 

Autosampler; 10* 

Flow ratę: 1 mL/min 
Injection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Tailing factor: NMT 2.0 for both drospirenone and 
ethinyl estradiol 

Relative standard deviation: NMT 2.0% for both 
drospirenone and ethinyl estradiol 
Samples: Standard solution and Sample solution 
Calculate the percentages of the labeled amounts of 
drospirenone (C^HjoOa) and ethinyl estradiol 
(C 2 oH 2 jOz) dissolved: 

Result = (ry/n) x Cs x V x (1/1) x 100 

r u = peak response from the Sample solution 

r s - peak response from the Standard solution 

Cs = concentration of the Standard solution 
(mg/mL) 

V - volume of Medium t 900 mL 
i = label claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
drospirenone and NLT 75% (Q) of the labeled amount 
of ethinyl estradiol is dissolved. 

* UNIFORMITY of DOSAGE UNITS (905): Meet the 

reąuirements 

IMPURmiS 

* Orgamic Impurities 

Solution A: Acetonitriie, methanol, and water 
(26:19:55) 

Solution B: Acetonitriie, methanol, and water (76:19:5) 
Mobile phase: See Tobie L 


Tobie 1 


Time 

(min’* 

Flow 

(mL/min) 

Solution A 

{%) 

Solution B 

(%) 

0 

0.5 

90 

10 

40 

0.5 

90 

10 

53 

0.5 

0 

100 

59 

1.0 

0 

100 

60 

0.5 

90 

10 

70 

0.5 

90 

10 
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System suitability stock solution: (U x 18/100) j.iq/mL 
of USP Drospirenone RS in Solution A, where L is tne 
label claim (ug/Tablet) of drospirenone 
System suitability solution; Transfer 1,0 mL of the Sys¬ 
tem suito bili ty stock solution into a 10-mL volumetrit 
fiask, add 1,0 mL of 0.1 N hydrochloric add, and heat 
for 30 min in a 40° water bath. Jmmediately add 1 mL 
of 0.1 N sodium hydroxide (NaOH) and aliow to reach 
room temperaturo. Di lute wtth Solution A to volume to 
obtain a solution containing drospirenone and 
1 7-epldrospirenone. [Notę—S odium hydroxide (NaOH) 
must be added immediately after heating for the reac- 
tion to proceed properly. The drospirenone to 
17-epidrospirenone ratio must be between 3:1 and 
7:1,] 

Standard solution: (ij x 15/1 000) pg/mL of USP Dro¬ 
spirenone RS, (t 2 x 30/1000) pg/mL of USP Ethinyl Es¬ 
tradiol RS, and (L? x 30/1000) pg/mL of USP Ethinyl 
Estradiol Reiated Compound B RS In Solution Ą where 
Li and I2 are the label claim (pg/Tablet) of drospirenone 
and ethinyl estradiol, respectivefy 
5ensitivity solution: (U x 15/10,000) pg/mL of USP 
Drospirenone RS, (lj x 30/10,000) pg/mL of USP 
Ethinyl Estradiol RS, and (i 2 x 30/10,000) pg/mL of USP 
Ethinyl Estradiol Reiated Compound B RS in Solution A t 
where and i 2 are the label claim (pg/Tablet) of dro¬ 
spirenone and ethinyl estradiol, respectlve!y, p repa red 
from the Standard solution 

Sarnple solution: Transfer 15 Tablets to a 10-mL glass- 
stoppered test tubę, and add 5,0 ml of Solution A. 

Shake yigorously, sonicate for NLT 5 min, and place in 
an ice bath for NLT 10 min. Centrifuge the sample at 
least untll an almost elear supernatant is obtalned, Filter 
the supernatant, and use the filtrate. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector 1: UV 222 nm 

Detector 2: Fluorescence, excitation wavelength at 
215 nm, emrssion wavelength at 315 nm. Monitor the 
signal at 344 nm for ethinyl estradiol reiated com¬ 
pound B (typically between 37 and 42 min). [Notę— 
Detector 7 and Detector 2 are connected in ser i es. Use 
the response at 344 nm to guantify ethinyl estradiol 
reiated compound BJ 

Column: 3.0-mm x 30-cm; 3-pm packano LI foilowed, 
in series, by a 4,6-mm x 10-cm; chromolith packing 
LI 

Column temperaturę: 40° 

Flow ratę: See Jobie 7, 

Injection volume: 20 pL 
System suitability 

Sam pies: System suitability solution , Standard solution , 
and SensitMty solution 

Suitability reguirements 

Tailing factor: Between 0,8 and 1.5 for both drospi¬ 
renone and ethinyl estradiol, Standard solution 
Resolution: NLT 2.0 beLween drospirenone and 
17-ep[drospirenone, System suitability solution 
Relattve standard deviation: NMT 5.0% for both 
drospirenone and ethinyl estradiol. Standard solution 


Signabto-noise ratio: NLT 1 0 for drospirenone and 
ethinyl estradiol reiated compound B and NLT 7.0 for 
ethinyl estradiol, SensitMty solution 

Analysis 

Samples: Standard soiution and Sample solution 
identify the ethinyl estradiol degradation products using 
the re3ative retention tlmes given in labie 2. Calculate 
the percentage of each ethinyl estradiol degradation 
product and unspecified degradation products in the 
portion of Tablets taken: 

Result - (Wr 5 ) x (C 5 /Q) x (1/F) x 100 

ru - peak response of each ethinyl estradiol 
degradation product from the Sample 
solution 

rs = peak response of ethinyl estradiol from the 
Standard solution 

Cs - concentration of USP Ethinyl Estradiol RS in 
the Standard solution (pg/mL) 

C u = nominał concentration of ethinyl estradiol in 

the Sample solution (pg/mL) 

F - relative response factor for each degradation 
product (see Table 2) 

Samples: Standard solution and Sample solution 
Calculate the percentage of ethinyl estradiol reiated 
compound B In the portion of Tablets taken: 

Result - (ru/r$) x (Cs/Cu) x 1 00 

r a - peak response of ethinyl estradiol reiated 
compound B from the Sample solution 

fs = peak response of ethinyl estradiol reiated 
compound B from the Standard solution 

Ci = concentration of USP Ethinyl Estradiol Reiated 
Compound B RS in the Standard solution 
(pg/mL) 

Cy - nominał concentration of ethinyl estradiol in 
the Sample solution (pg/mL) 

Samples: Standard solution and Sample solution 
Identify the drospirenone degradation products using 
the relative retention times given in Table 3. Calculate 
the percentage of each drospirenone degradation 
product in the portion of Tablets taken: 

Resuit - (ru/rs) x (C s /Cu) x (1/F) x 100 

ru = peak response of each drospirenone 

degradation product from the Sampie 
solution 

rs - peak response of drospirenone from the 
Standard solution 

Cs ~ concentration of USP Drospirenone RS in the 
Standard soiution (pg/mL) 

C u - nominał concentration of drospirenone in the 
Sampie solution (pg/mL) 

F - re!ative response factor for each degradation 
product (see Table 3) 
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Table 2 


Name 

Detection 

Modę 

Re(ative 

Retention 

Time 

Rehtive 

Response 

Factor 

Acceptance 

Criteria, 

nmt my 

Acceptance 

Criteria, 

NIUT (%)*■ 

óa-Hvdroxy ethinyl estradiol* 

FI (2\ S nm/315 nml» 

0.25 

0.73 

0.3 

0.3 

ć/3-Hvdroxy ethfnvJ estradiol 

FI (215 nm/315 nml 

0.27 

0.64 

OJ 

0.3 

6-Keto ethinyl estradiol* 

UV 222 nm 

0.41 

2.3 

1*5 

0.5 

Flhinyl estradiol related 
compound B f 

FI (215 nm/344 nm) 

0.88 

— 

10 

1*0 

Ethinyl estradiol 

Fi (215 nm/315 nm) 

1.0 


_ 


Any unspecified degradation 
oroduct 

FI (215 nm/315 nm) 
and UV 222 h 


1*0 

0.3 

0.5 

Total degradation oroduct 

— 

_ 


3.0 

2,5 


*Limits for daig products labeled to contain 3 mg of drospirenone and 0.03 mg of ethinyl estradiol. 

* Umits for drug products labeled to eon tai n 3 mg of drospirenone and 0.02 mg of ethinyl estradiol. 
ł 19-Non6a,17a-pregna-l,3,5(!Oytrien-20-yneJ,6,l 7-triol. 
d 19-Nor-6/3,l 7a-pregna-T,3,5(1 0)-trien-20'yne-3 H 6,l 7-triol. 
c 19'Nor-l 7a-pregna4,3,5(1Q)-trierv20*yne-3,1 7-diol-6-one. 

'49,11 -Ethtnyf estradiol. 19-NoM 7ot-pregna-1,3,5(10),9(11)-tetraen-2D-yne-3,1 7-diol. 

9 FI = Fluorestence. 

h Deterrnine untmown impurities usrng both modes of detection, Report the values from the detection modę that yield hlgher impurity leveb. 


Table 3 


Name 

Detection 

Modę 
(X nm> 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

nmt my 

Acceptance 

Criteria, 

nmt my 

Drospirenone 

UV 222 

0.75 



_ 

17*Epidrosoirenone c 

UV 222 

0*83 

TO 

0,3 

0,3 

Ethinyl estradiol 

UV 222 

TO 

_ 


_ 

Any unspecified degradation 
oroduct 

UV 222 


1.0 

0,3 

0.5 

Total deoradation oroduct 

— 

— 

— 

0.5 

1.0 


■* Limits for drug products labeled to contain 3 mg of drospirenone and 0.03 mg of ethinyl estradiol. 
M Umits for drug products-labefed to contain 3 mg of drospirenone and 0.02 ng of ethinyl estradiol 
< 1?4Hydroxy-6&7/3-15Al6^dimethylene-3-Oxo-170-pregn^-ene-2Tcartioxylk acid, y-lactone. 


Acceptance criteria 

[Notę—R eport only degradation products greater than 

lndividual degradation products: See Table 2 for 
ethinyl estradiol and Table 3 for drospirenone* 

Total degradation products: NMT 3.5% 

ADDITIONAL REQU!REMENT$ 

* PACKACINC and Storage: Preserve in well-dosed 

containers, 

* Labeling: When morę than one Oissolution test is given, 
the labeling States the Oissolution test used only rf Test 7 
Is not used 

* USP Reference Standards (11) 

USP Drospirenone RS 
USP Ethinyl Estradiol RS 
USP Ethinyl Estradiol Related Compound B RS 
19-Nor-f 7a-pregna-1,3,5(10),9(11 )-tetraen-20-yrłe- 
3,17-dioL 

CaoHa 2 02 294,39 


IDENTIFICATION 

* A. Infrared Absorption (197F) 

B uff er: 6.9 g/L of monobasic sodium phosphate in 
water adjusted with 5 N sodium hydroxide to a pH of 
7.5 

Spectral rangę: IfiSOcirH to 900 cm T 
Standard: 1 mg/mL of USP Duloxetine Hydrochloride 
RS in methylene chloride, Shake the contents, and soni- 
cate for 1 min* Transfer 15 ml of fil tratę into a separa¬ 
tory funnel, and add 15 ml of Buffer. Collect the or¬ 
ganie layer, and evaporate to dryness. Redr$solve the 
residue with a few drops of methylene chloride, and 
transfer to a potassium bromide or sodium chloride 
piąte* Allow it to dry. 

Sample: 1 mg/mL of duloxetine, from the contents of 
NLT 10 Capsules in methylene chloride* Proceed as di- 
rected in the Standard. 

Acceptance criteria: Meet the reguErements 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay * 


Puloxetine Delayed-Release Capsules 

DEFINITION 

Duloxetine Delayed-Release Capsules contain an amount of 
Duloxetine Hydrochloride equivalent to NLT 90*0% and 
NMT 110,0% of the labeled amount of duloxetine 
(CiiHitNOS). 


ASSAY 
* Procedurę 

Protect Solutions of duloxetine from light. 

Buffer A: 3.4 g/L of monobasic potassium phosphate in 
water. To 1 L of this solution add 15 ml of triethyl- 
atnine, and adjust with phosphoric acid to a pH of 5.5. 

Buffer B: 0.2 q/L of monobasic ammonium phosphate 
and 4.5 g/L of dibask potassium phosphate in water. 
Adjust wTth phosphoric acid to a pH of 8.0* 

Mobile phase: Methanol, tetrahydraf uran, and Buffer A 
(323:90:587) 
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Diluent: Methanol and Buffer B (50:50) 

System suitability solution: 0.1 mg/mL of USP Duloxe- 
tine Hydrochloride RS, 0.05 mg/mL of 1-naphthol, 

0.01 mg/mL of USP Duloxetine Related Compound F 
RS, ano 0.025 mg/mL of USP DuIoxetine Related Com- 
ound H RS in Diluent [Notę—A dd 1 mL of methanol 
efore diluting to volume to assist with dlssolving eon- 
tents. Duloxetine related compound H is used for peak 
Identification purposes in this sdution.] 

Standard solution: 0.1 mg/mL of USP Duloxetine Hy~ 
drochloride RS In Diluent 

Sample solution: Nominally 0.1 mg/mL of dufoxetine 
from the contents of NLT 5 Capsules, in Diluent 
Chromatographic system 
(S e e Chro m atograpny (621), Sys tem 5 u i to bili ty .) 

[Notę—I t is recommended to preheat the Mobile phase 
to 45°.] 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 7.5-cm; 3- or 3.5-pm packlng L7 
Column temperaturę: 45° 

Flow ratę: 1.5 mL/min 
Injection vo!ume: 10 pL 

Run time: 6 limes the retention time of duloxetine 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—See Table 1 In Organie Impurities for refative re- 
tention times.] 

Suitability reguirements 

Resolution: NLT 1.6 between duloxetlne and duloxe- 
tine related compound F; NLT 2 between 1 -naphtho! 
and duloxetine related compound H, System suitabil¬ 
ity solution 

Reiative standard deviation: NMT 1.5%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
dufoxetine (C 10 HigNOS) in the portion of Capsules 
taken: 

Result - {ruin) x (QfCu) x x 100 

ry = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs = concentration of USP Duloxetine 

Hydrochloride RS In the Standard solution 
(mg/mL) 

Cu = nominał concentration of dufoxetine In the 
Sample solution (mg/mL) 

M fJ - molecular welght of duloxetine free base, 

297.42 

M r 2 = molecular welght of duloxetine hydrochloride, 

333.88 

Acceptance criteria: 9G,Q%-110.0% 

PERFORMANCE TESTS 
® DlSSOLUTION (711) 

Test 1 
Acid stage 

Acid stage medium: 0.1 N hydrochloric acid; 

1000 mL 

Apparatus 1: 100 rpm 
Time: 2 h 
Buffer stage 

Buffer stage medium: pH 6.8phosphate buffer; 

1000 mL 

Apparatus 1: 100 rpm 

Time: 60 min for Capsules containing 20% w/w pel- 
lets; 90 min for Capsules contalning 32% w/w pellets 
Buffer A and Mobile phase: Proceed as directed in 
the Assay , 

Standard stock solution; 0.28 mg/mL of USP Duloxe- 
tine Hydrochloride RS in Buffer stage medium Use a 


smali amount of methanol, not exceeding 2% of the 
finał volume, to dissoke duloxetme. 

Acid stage standard solution: 2.3 pg/mL of USP 
Duloxetine Hydrochloride RS, from the Standard stock 
solution dilufed with Buffer stage medium 
Buffer stage standard solution: 23 pg/mL of USP 
Duloxetine Hydrochloride RS, from the Standard stock 
solution diluted with Buffer stage medium 
Sample solution: After 2 h in the Acid stage medium , 
pass a portion of the solution under test through a 
suitable fliter. Transfer the basket containing the pellets 
to the vessel containing the Buffer stage medium. After 
the appropriate time in the Buffer stage medium, pass a 
portion of the solution under test through a suitable 
fi Ster. 

Chromatographic system 

(See Chromatograpny (621), System Suitability) 

Modę: LC 

Detector: UV 230 nm 

Column: 4,6-mm x 7.5-cm; 3- or 3.5-pm packing L7 
Column temperaturę: 45° 

Flow ratę: 1.5 mL/min 
Injection volume: 10 j.lL 
System suitability 

Sample: Acid stage standard solution 
[NOTĘ—The relative retention times for duloxetlne and 
1-naphtol are TO and 1.4, respectivdy.] 

Suitability requirements 
Tailing factor: NMT 1.5 
Reiatlve standard devtation: NMT 2.0% 

Analysis 

Samples: Acid stage standard solution ł Buffer stage 
standard solution f and Sample solution 
Calculate the concentration of du!oxetine in the Acid 
stage medium (Cr): 

ResuJt = {rufr$) x C$ x {Mn/M^} 

ry - peak response of duloxetine from the Sample 
solution 

- peak response of duloxetine from the Acid 
stage standard solution 
Cs = concentration of USP Duloxetine 

Hydrochloride RS in the Acid stage standard 
solution (mg/mL) 

M rS = molecular welght of duloxetlne free base, 

297.42 

Mr 2 = molecular welght of duloxetine hydrochloride, 

333.88 

Calculate the equlvalent concentration of duloxetine 
from 1-naphthol in the Acid stage medium (O): 

Resuft - ( ru/r) x Cs x ( MnfM r2 ) x {M r j/M r ) 

r u = peak response of 1-naphthol from the Sample 
solution 

rs = peak response of duloxetine from the Acid 
stage standard solution 
C s - concentration of USP Duloxetine 

Hydrochloride RS in the Acid stage standard 
solution (mg/mL) 

Mtj = molecular welght of duloxetine free base, 

297.42 

M rI = molecular weight of duloxetine hydrochloride, 

333.88 

M r j = molecular weight of 1-naphtho!, 144.17 
Calculate the percentage of the labeled amount of 
duloxetlne reieased In the Acid stage medium {Q A ): 

Result = (C r + C 2 ) x V x (1 fi) x 100 

Cj - concentration of duloxetine in the Acid stage 
medium (mg/mL) 
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G = equivalent concentration of duloxetine from 
1 -naphthol In the Add stage medium 
(mg/niL) 

V - volume of Medium, 1Q0Q mL 

L - labef elaim of duioxetine (mg/Ca psufe) 

Calculate the percentage of the labeEed amount of 
duloxettne released in the Buffer stage medium: 

Result ^ [(rJc) x (O/L) x V x (MJM r 2) x 100] + O, 

fu — peak response of duloxetine from the Sampie 
solution 

r 5 = peak response of duloxetine from the Buffer 
stage standard solution 
G = concentration of USP Duloxetine 

Hydro chi o ri de RS in the Buffer stage standard 
solution (mg/mL) 

L - la bel elaim (mg/Capsule) 

V - volume of Medium f 1000 mL 

M r j - molecular weiaht of duloxetine free base, 

297.42 

M r2 - molecular weight of dufoxetine hydrochloride, 

333.88 

Qa = percentage of the labeled amount of 

duloxetine released in the Aeid stage medium 

Tolerances 

Acid stage: No individual unit releases morę than 
10% of the labeted amount of duloxetine En 2 h. 
Buffer stage 

For Capsules containing 20% w/w pellets: NLT 
75% (Q) of the labeled amount of duloxetine is dis- 
solved in 60 min. 

For Capsules labeled to contain 32% w/w pellets: 
NLT 75% (Q) of the labeled amount of dutoxetine is 
dlssolved in 90 min. 

Test 2: If the prodnrt rnmplies with this test, the la- 
beling indicates that it meets USP Dissolution Test 2. 
Protect Solutions of duloxetine from light:. 

Add stage 

Acid stage medium: 0.1 N hydrochloric acid; 

750 mL 

Apparatus 2: 100 rpm 
Time: 2 h in Acid stage medium 
Buffer stage 

Buffer stage medium: pH 6.8 phosphate buffer (af- 
ter 2 h, add 250 mL of 0,2 M tribasic sodium phos¬ 
phate, previously heated to 37 ±0,5°, to the Acid 
stage medium); 1000 mL 
Apparatus 2: 100 rpm 

Time: 3 h in Buffer stage medium. The time in Buffer 
stage medium indu des the time in Add stage 
medium. 

Solution A: A mixture of tnethylamine and water pre- 
pared as foliows. Add 15 mL of tnethylamine to 1 L of 
water and adjust with phosphoric acid to a pH of 2.5 
± 0.05, 

Mobile phase: Acetonitrile and Solution A (40:60) 
Diluent: 0.1 N hydrochfonc add and 0,2 M tribasic 
sodium phosphate (75:25) 

Standard stock solution: 0,46 mg/mL of USP Du[ox~ 
etine Hydrochloride RS, enuiva3ent to 0.4 mg/mL of 
duloxetine, prepared as foliows. Transfer a suitable 
amount of USP Dufoxetine Hydrochloride RS to an 
appropriate voiumetric fiask and dissoh/e in 50% of 
the finał fiask volume of Mohiie phase. Di lute with 
Mobiie phase to volume. 

Standard solution: 0.046 mg/mL of USP Duloxetine 
Hydrochloride RS, equivafenl to 0.04 mg/mL of 
du!oxetrne, from the Standard stock solution in Diluent 
Acid stage sampie solution and Buffer stage sampie 
solution: Pass a portion of the solution under test 
through a suitabte fil ter, and use the filtra te. [Notę— 

A cannula-style filter with a 20-pm porę size may be 
suitable.] 


Chromatographic system 

(See Chromatograpny (621), System Suitabiiity.) 
Modę: LC 

Detector: UV 290 nm 

Column: 4.6-mm x 15,0-cm; 3-|im packing LI 
Column temperaturę: 40 c 
Flow ratę: 1.3 m L/min 
Injection volume: 10 jiL 
System suitabiiity 
Sampie: Standard solution 
Suitabiiity requirements 
Tailing factor: NMT 2.5 
Relatrve standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution, Add stage sampie solu¬ 
tion i, and Buffer stage sampie solution 
Calculate the percentage of the labeled amount of 
duloxetine (GaHigNOS) dissolved in Add stage 
medium: 

Result = (ru/c) x G x (Mri/Ma) x V x (1 /L) x 100 

r v = peak response of duloxetine from the Add 
stage sampie solution 

C - peak response of duloxetine from the Standard 
solution 

= concentration of USP Du!oxetIne 

Hydrochloride RS in the Standard solution 
(mg/mL) 

M r i = molecular weight of duloxetine free base, 

297.42 

= molecular weight of duloxetine hydrochloride, 

333.88 

V - volume of Add stage medium , 750 mL 
L = tabel claim of duloxetine (mg/Capsufe) 

Calculate the percentage of the labeled amount of 
du!oxetine (GbHisNGS) dissolved in Buffer stage 
medium: 

Result - ( ruin ) X C 5 x (Mrt/Mri) xVx(1/L)x 100 

ru = peak response of du!oxetine from the Buffer 
stage somple solution 

C - peak response of duloxetine from the Standard 
solution 

C$ = concentration of USP Duloxetine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Kj = molecular weight of duioxetine free base, 

297.42 

Ma - molecular weiaht of duloxetine hydrochloride, 

333.88 

V -volumeof Buffer stage medium, 1000 mL 
L - la bel clairn of duloxetine (mg/Capsule) 

Tolerances 

Acid stage: For each lndividual value, NMT 10% of 
the labeled amount of duloxetine (C 13 H 19 NOS). The 
percentage of the labeled amount of duloxetine dis- 
solved at the time specified conforms to Dissolution 
(711), Interpretation, Delayed-Release Dosage Forms, 
Acceptance Tabie 3. 

Buffer stage: NLT 80% (Q) of the labeled amount 
of Hi jloxetine (CieHi 9 NQS). The percentage of the 
labeled amount of du!oxetine dissolved at the time 
specified conforms to Dissolution (711), interpreta- 
tion, Delayed-Release Dosage Forms, Acceptance Table 
4 , 

o Uniform ety of Dosage Units (905): Meet the 
requirements 

IMFURITIE5 
« ORGAMIC flYIPURITlES 

Protect Solutions of duloxetine from light. 

Buffer A, Buffer B, Mobile phase, Diluent, System surt- 
ability solution, Standard solution, Sampie solution, 


USP Monographs 



USP Monographs 


3922 Duloxetfne / Official Monographs 


USP 40 


Chromatographic system, and System suitability: 
Proceed as directed in the Assoy. 

Analysis 

5 a m p i e: Sample solution 

Calculate the percentage of each impunty in the par¬ 
don of Capsules taken: 

Resuit - (ru/rj) x 100 

r u - peak response for each impurity 
rr - sum of dl the peak responses 
Acceptance critena: See Tobie h 


Table 1 


Marne 

Relative 

Retention 

Time 

Acceptance i 
Criteria, 

NWIT f°/cO 

DuEoxetine 

1.0 

_ 

Duloxetme related 
compound F a 

LI 

— 

1-Naphthoh 

1.5 

0.2 

Duloxetine related 
compound H r 

2.2 

0,2 

Any individual unspedfied 
dearadation product 

— 

0.2 

Totaf irnourities 

—* 

0,4 


'*Thi5 is a process impurity that is induded in Tobie 1 for identSficatton 
purposes unly, ll [s controlled in the drug substance and is nol ta be 
reported or ind u de d in Toto! impurities. 

^Napthalen-1-ol. 

c If possibSe fram the ma n ufać tu ring process. 

ADDITIONAL REQUIREMENTS 

* Fackaging and Storace: Presen/e En tight containers, 

Storę at controtled room temperaturę. 

* Labeling: The labeling States with which Dissolution test 

the article complies, if other than Test h 

* USP Heference Standards (11) 

USP Dufoxetine Hydrochioride RS 
USP Dufoxetine Related Compound F RS 
(5>N-MethyL3-(naphtha!en-l-yloxy)-3-(thiophen- 
3-yl)propan-1 -aminę hydrochioride. 

C| fl Hi?NOS ■ HCI 333.88 
USP Duloxetine Related Compound H RS 
(5)-4-(Methyf[3-(naphthalen-1-yloxy)-3-(thiophen- 
2-yl)propyf]amino]-4raxobutanoic acid. 

C 22 H 2 , NO,S 397,49 


Puloxetine Hydrochioride 



CifiHigNOS ■ HCI 333.88 

2-Thbphenepropanamine, /V-methyJ-y-(l -naphthaleny[oxy)-, 
hydrochforide, (5)-; 

(+)-(5)-N-Methyh7-(1-naphthyloxy)-2-thiophenepropyEamine 
hydrochioride [136434-34-9], 

DEFINITSON 

Duloxetine Hydrochioride contains NLT 97.0% and NMT 
102,0% of duloxetine hydrochioride (CigHi^NOS ■ HCI), 
calculated on the dried basis. 


IDENTIFICATION 
• A. SNFRARED AbSORPTION (197K) 

a B. The retention time of the major peak of the Sample 
solulbn corresponds to that of the duloxetine 5-isomer 
from the System su i to bii I ty solution in the test for Limit of 
Du(oxetine Related Compound A , 

® C Identification Tests— General, Chloride ( 191) 

Sample solution; 5 mg/mL tn methanof 
Acceptance criterta: Meets the regujrements 

A5SAY 
« Procedurę 

Protect Solutions of duloxetlne from light. 

Buffer: 2.9 g/L of phosphoric acfd in water. Adjust with 
sodium hydroxide solution to a pH of 2.5, To each L of 
thEs solution add 10.3 g of sodium l-hexanesulfonate 
monohydrate, and dissofve. 

Mobile phase: Acetonitrile, n-propanol, and Buffer 
(13:17:70) 

Diluent: Acetonitrile and water (25:75) 

System suitability solution: 0.2 mg/mL of USP Duloxe- 
tine Hydrochioride RS (contains dufoxetine related com¬ 
pound F) in Mobile phase. Heat the solution to at least 
40° for a minimum of 1 h. [Notę—T he resutting solu¬ 
tion contains duloxetine alcohoi, duloxefine 4-naphthyl 
isomer, o-naphthol, duloxetine j3-naphthol-1-yl isomer, 
and duloxetine related compound F.] 

Standard solution: 0.1 mg/mt of USP Duloxetine Hy¬ 
drach loride RS in Diluent 

Sample solution: 0.1 mg/mL of Duloxetine Hydrochlo- 
rrde in Diluent 
Chromatographic system 
(See Chromotograpny { 621), System Suitability.) 

Modę: LC 

Detector; UV 230 nm 

Column: 4.6-mm x 15-cm; 3.5-j.im packing L7 
Column temperaturę: 40 ±3° 

Flow ratę: 1 mL/min 
Injection volume: 10 juL 

Run time: 2 times the retention time of duloxetine 
System suitabrlity 
Sample: Sysfem suitability solution 
[Non—See Table 1 for the relative retention times.] 

Suitability requirements 

Resolution: NLT 1,5 between dufoxetine and duloxe- 
tine related compound F 
Tailing factor: NMT 1,5 for duloxetrne 
Relative standard deviation: NMT 1.0% for 
duloxetine 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of duloxetine hydrochioride 
(C1&H19NO5 ■ HCI) in the portion of sample taken: 

Resuit = ( ru/rs ) x (C s fC u ) x 100 

ru = peak response from the Sample solution 

r* = peak response from the Standard solution 

Q - concentratlon of USP Duloxetine 

Hydrochioride RS in the Standard solution 
(mg/mL) 

Ci/ = concentration of Duloxetine Hydrochioride in 
the Sample solution (mg/mL) 

Acceptance criteria: 97.0%-l 02.0% on the drled basEs 

IMPURITIES 


Delete the fottowing: 

*• Heavy Metals, Method (i (231): NMT 10 ppm# rotridai 1 

!at>20ia) 

« Residue On Ignition (281): NMT 0.2% 

* ORGANIC IMPURITIES 

Protect Solutions of duloxetine from light. 















USP 40 


Officiai Monographs / Duloxetine 3923 


Buffer, Mobile phase, Diiuent, and System suitability 
solution: Proeeed as directed in the Assoy, 

Sensitivity solution: 0.2 pg/mL of USP Duloxetine Hy- 
drochforide RS in DHuent 

Sampfe solution: 0.2 mg/mL of Du3oxetine Hydrochło- 
ride in DHuent 

Chromatographic system: Proeeed as directed in the 
Assay, except for Run time. 

Run time: 7.4 times the retention time of duloxetlne 
System suitability 

Sam pies: System suitability solution and SensitMty 
solution 

[Notę—S ee Jobie 1 for the relative retention times.] 
Suitability requirements 

Resolution: NLT 1.5 between duloxetine 4-naphthyl 
isomer and oc-naphtho!; NLT 1.5 between duloxetine 
and duloxetine related compound F, System suitability 
solution 

Taili ng factor: NMT 1.5 for duloxetine, System suita¬ 
bility solution 

Relative standard deviation: NMT 1.0% for dufoxe- 
tine, System suitability solution 
Signal-to-noise ratio: NLT 20 for the duloxettne 
peak, SensitMty solution 
Analysis 

Sam ple: Sample solution 

Calculate the percentage of any individual impurity in 
the portion of Duloxetine Hydrochioride taken: 

Result - (ru/rj) x (1 /F) x 100 

ru = peak response of each impurity from the 
Sample solution 

n - sum of the responses of alf the peaks from the 
Sample solution 

F = relative response factor (see Table 1) 

Acceptance criteria: See Table 1 . 


Table 1 


Na me 

Rsbtive 

Retention 

Time 

Ftelatiue 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Duloxetine 
a ko ho l a 

0.15 

0,36 

OJ 

Duloxetine 4- 
napthyl isomer^ 

0.43 

TO 

0.1 

a-Naothok 

0.48 

1.8 

0.1 

Duioxetrne p~ 
naphthoM-yl 
isomer^ 

0*74 

TO 

0.1 

Duloxetine 

1.0 

__ 

_ 

Duloxetine related 
compound F e 

Tl 

TO 

0.5 

FJuoronaphthatene' 

1*4 

0.51 

0.1 

Any individual 
umpecified 
impurity 

— 

TO 

Od 

Total impurfties 

— 

— 

0*6 


a 3 -(Methy la m i no)-1 -(th i ophe n-2-y I )p ro pa n-1 -d. 
b 4-[3*{Methy lamino)-! -(thiophen-2-y l)propy]Jnaphthalen-1 -oL 
r Naphthalen-1 -ol. 

d 2-[3-(Methylamino)-1 -(Ehiaphen-2-yl) propyl] naphthalen-1 -oL 
e {S)-N-Methy 1-3-(naphthalen-1 -yloxy)-3-(thiaphen-3-yl)propan-1 -aminę. 
r 1 -Fluoronaphthafene. 

* (Limit of Duloxetbne Related Compound A 

Mobile phase: Hexane and isopropyl alcohot (83:17). 
To 1 L of this mixture add 2 mL of dlethylamine* 
System suitability solution: 0.1 mg/mL each of USP 
Duloxetine Hydrochioride RS and USP Duioxetine Re- 
iated Compound A RS in Mobile phase. Sonication may 
be used to aid in dissoiution. 


Sensitivity solution: 0.1 pg/mL of USP Dufoxetine Hy- 
drochlortde RS in Mobile phase 

Sample solution: 0.1 mg/mL of Duloxetine Hydrochlo- 
ride in Mobiie phase. Sonication may be used to aid in 
dissoiution. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 25-cm; 5-jim packing L40 
Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume: lOpL 

Run time: 2 times the retention time of duioxetine 
System suitability 

Samples: System suitability solution and SensitMty 
solution 

[Notę—T he re!ative retention times for duloxetine and 
duloxetine reiated compound A are 1.0 and 1.3, 
respectively.] 

Suitability requirements 

Resolution: NLT 3*5 between duioxetine and duloxe- 
tine related compound A, System suitability solution 
Tarling factor: 0.8-1.5 each for dubxetine and 
duloxetine related compound A, System suitability 
solution 

Re!ative standard deviatron: NMT 5.0% for dufoxe- 
tine, System suitability solution 
Signaf-to-noise ratio: NLT 3, SensitMty solution 
Analysis 

Sample: Sample solution 

Cafculate the percentage of duloxetlne related com¬ 
pound A in tne portion of Duloxetine Hydrochioride 
taken: 

Result - ( ru / r T ) x 100 

ru ~ peak response of duloxetme related 

compound A from the Sampie solution 
rr - sum of the peak responses of duloxetine and 
duloxetine related compound A from the 
Sample solution 

Acceptance criteria: NMT 0.5% 

SPEOFIC TESTS 
■ Loss on Drying (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 0.5% 

ADDBTHONAL REQUIREMENTS 

* PACKAGING and STORAGE: Protect from light* Storę at 
room temperaturę. 

O USP Reference Standards (11) 

USP Duloxetine Hydrochioride RS 
USP Duloxetine Related Compound A RS 
(R)-N-Methyf-3-(naphthalen-1-yloxy)-3-(thiophen- 
2-yl)propan-1 -aminę hydrochioride. 

CtgH t9 NOS HCI 333.88 
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Dutasteride 



CifHnhMtOi 528,53 

(Set, 1 7/3)-W-[2,5-Bis(tnf !yoromethyl)phenyl]-3-oxO“4-azaan- 
drost-1 -ene-17-earboxamfde; 

a,a,ao/ f a>MHexafluoro- 3 -oxo- 4 -a 2 aSa-androsM-ene- 1 7 B* 
carbQxy-2' / 5'-xylidide [164656-23-9]* 

DEFINITION 

Dutasteride contalns NLT 97.0% and NMT 102.0% of 
dutasteride (C^HaoFgNzOz), calculated on the anhydrous 
and solvent-free basis. 


IDENTIFICATION 

* A. InfraRED ABSORFTION (197K) or (197M). {197A) may 

be used. 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay . 



ASSAY 
* Procedurę 

Diluent: Acetonitrile and water (60:40) 

Mobile phase: Aceton! trile, water, and trifluoroacetie 
actd (52: 48: 0.025) 

System suitability solution: 0,5 mg/mL of USP Dutas¬ 
teride Resolution Mixture RS in Diluent Sonicate to 
dissolve. 

Standard solution: 0,5 mg/mL of USP Dutasterrde RS m 
Diluent. Sonicate to dlssolve, 

Sample solution: 0,5 mg/mL of Dutasteride in Diluent 
Sonicate to dfssoh/e. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 35° 

Flow ratę: 1 mL/min 
injection voJume: 10 pL 

Run ttme: 1.5 times the retention time of dutasteride 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—See Tobie 3 for the relative retention times,] 

Suitability regulrements 

Resolution: NLT 1,5 between dutastende 17a~epimer 
and dutasteride, System suitability solution 
Relative standard deviation: NMT 1.5%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of dutasteride (CzzHjoF^NjOj) 
in the portion of Dutasteride taken: 


Result = (rufo) x (CdCu) x 100 


ru = peak response from the Sample solution 

r 5 = peak response from the Standard solution 

C$ = concentration of USP Dutasteride RS in the 
Standard solution (mg/mL) 


Cu - concentration of Dutasteride in the Sample 
solution (mg/mL) 

Ac cep tance criteria: 9 7.0%-102,0% on the anhydrous 
and solvent-free basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

* Limit of Platinum 

[Notę—P erform this test only if platinum is a known tn- 
organic impurity of the manufatturing process.] 

Diluent: Hydrochlorie add and dimethyi sulfoxide 
(2:98). Prepare in a ptastk volumetric fiask. 

Standard stock solution: 10 pg/mL of platinum in Dllu- 
ent , Prepare by diluting (1:100) a 1000-pg/mL commer- 
dally available platinum standard* 

Standard solution 1: 1,0 pg/mL of platinum in Diluent 
from the Standard stock solution 

Standard solution 2: 0,1 pg/mL of platinum in Diluent 
from Standard solution I 

Sample solution: 0,01 g/mL of Dutasteride in Diluent. 
Sonicate to dissolve, 

Instrumental conditlons 
(See Plasma Spectrochemistry (7 30),) 

Modę: ICP-OES 

Analytkal wavelength: 306.471 nm 
Spectrophotometrfc system: Use an inductively cou- 
pled plasma-optkal emission spectrophotometric sys¬ 
tem, and construct a cafibration curve using the re¬ 
sponse from the Diluent , Standard solution J , and 
Standard solution 2. 

System suitability 

Samples: Diluent , Standard solution 1 , and Standard so¬ 
lution 2 

Suitability reąuirements 
Limit of guantitation: 3 pg/g for platinum 
Calculate the limit of guantitation frnm the Diluent: 

Result = 10 x (SD/Cs) 

SD = standard deviation of platinum from Diluent 
(pg/mL) 

Ci - nominał concentration of dutasterrde in the 
Sample solution (g/mL) 

Correlation coefficient: NLT 0.99 from the Diluent, 
Standard solution ? , and Standard solution 2 

Analysis 

Samples: Diluent t Standard solution l t Standard solution 
2, and Sample solution 

Plot the responses of the Diluent, Standard solution 1, 
and Standard solution 2 versus their content (0, 0.1, 
and 1.0 pg/mL) of platinum, Determine the concentra¬ 
tion, in pg/mL, of platinum in the Sample solution from 
the cafibration curve. 

Calculate the concentration, in pg/g, of platinum in the 
portion of Dutasteride taken: 

Result = Cs/Cu 

Ci = concentration of platinum in the Sample 
solution (pg/mL) 

Cu = concentration of Dutasteride in the Sample 
solution (g/mL) 

Acceptance criteria: NMT 5 pg/g 

* Limit of Residual Solvents 

Standard stock solution: 5 mg/mL each of acetonitrile, 
ethyl acetale, pyhdine, toluene, dioxane, and rc-heptane 
in dimethyi su)foxrde 

Standard solution: 10 pg/mL each of acetonitrile, ethyl 
acetale, pyhdine, toluene, dioxane, and n-heptane tn 
dimethyi sulfoxide from the Standard stock solution 
Sample solution: 10 mg/mL of Dutasteride in dimethyi 
sulfoxide 
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Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: CC 

Detector: Flame ionization 

Column: 0.32-mm x 30-m; capitlary coated with 5-pm 
film of Cl 
lemperatures 
Injection port: 180° 

Detector: 260° 

Column: See Tobie T 


Table 1 


Knitial 

Temperaturę 

n 

Temperaturę 

Ramp 

(Vmm) 

Finał 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturę 

(min) 

50 


50 

3 

50 

10 

200 

2 


Carrier gas: Helium 
Flow ratę: Head pressure at 12 psi 
Split flow: lOmL/min 
Septum purge: 2 mL/min 
Injector type: Headspace 
Sample volume: 2 mL 
Temperatures 
Sample: 85 3 
Needle: 100° 

Transfer linę: 11 0° 

Times 

EquifibraEion: 1 min 
Thermostating: 15 min 
System suitability 
Sample: Standard soiution 
Suitability requirements 

Resoiution: NLT 1.2 between r?-heptane and dioxane 
peaks 

Relatfve standard deviation: NMT 5% for each 
solvent 
Analysis 

Samples: Standard soiution and Sample soiution 
CaJculate the percentage of each solvent in the poition 
of Dutasteride taken: 

Resuk - (ru/r 5 ) x (CsfCJ) x 100 

fu = peak response of each solvent from the 
Sample soiution 

r$ ~ peak response of each soivent from the 
Standard soiution 

Cs = concentration of each solvent in the Standard 
soiution (mg/mL) 

Cu = concentration of Dutasteride m the Sampie 
soiution (mg/mL) 

Acceptance criteria: See Tobie 2. 


Table 2 


Na me 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Acetonitnle 

0.30 

0.3 

Ethyl acetate 

0.60 

0*2 

Dioxane 

0.83 

0.1 

fT-Heptane 

0.85 

0.5 

Pyridine 

0.92 

0,2 

ToJuene 

1.0 

0.2 


o Organic Iiwurities, Procedurę i 

Diluent, Mobile phase, System suitability soiution, 
Sample soiution, and Chromatographic system: Pro- 
ceed as directed in the toay. 


System suitability 
Sample: System suitability soiution 
[NOTE“$ee Tobie 3 for the reiative retention times.] 
Suitability requirements 

Resoiution: NLT 1*5 between dutasteride 1 7a-epimer 
and dutasteride 
Analysis 

Sample: Sample soiution 

Calcu la te the percentage of each impurity in the por- 
tion of Dutasteride taken: 

Result = (ru/r T ) x (1 /F) x 100 

ru = peak area for each impurity from the Sample 
soiution 

rr = sum of alf the peak areas from the Sampie 
soiution 

F - relative response factor (see Tobie 3 ) 

Acceptance criteria: See Tobie 3. 


Table 3 


Mamę 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

Dutasteride add j 

0.10 

TO 

0,2 

Dutasteride 

dimethylamrde 15 

0,11 

1.4 

0.2 

Dutasteride methyl 
ester 

0.28 

1.0 

0*15 

Dutasteride ethyl ester** 

0.39 

1.0 

0,2 

Dutasteride 1 7ct-5-ene c 

0.90 

TO 

0.2 

Dutasteride 1 7ct-epimer 

0,93 

TO 

0*3 

Dutasteride 

1.00 


_ 

Ohlorodutasterrde f 

1.15 

0.33 

0.4 

Dutasteride 5-ene^ 

1,20 

TO 

0.3 

Any other individua[ 
fmpurity 

— 

— 

0.1 


- 1 (5a,17j9) 3-Oxo-4 azaandrost-l-ene-17-carboxylit arid, 
b (5a,l 7/3)-N,N-Dimethyl-3-QXQ-4-azaandrQ5tl-ene-l 7-carboxam[de, 
f MethyJ (5a,l 7/J)-3-oxo-4-azaandrost-l-ene-1 7-ćarboxylate, 

J Ethyl (5n,,l 7/3)-3-oxo-4-azaanc3rost-T-^fl^-l 7-carbt)xylate. 
e (1 ?«.)-W-[2,5-BisCtrifluoroinethyl)phen.yl]-3-oxo-4-azaandrosL-C5(6)-diene- 
17-carboxamide. 

1 (1 7/J)-A/-[2 |1 5'’Bi5(trFfliJorarnGthyl)phenylJ-l-{:h[orQ-3-pxQ-4-az£]an- 

drostane-1 7-carboxarnide. 

(1 7/JJ-W-[2 f S-Bis(trifluoromethyl)phenyl]-3-Qxo-4-azaandrost-l ,S(6)-diene- 
17-carboxamide. 

C hangę to read : 

4 Organic Impurities, [Procedurę 2 

Diluent, System suitability soiution, and Sampie solu- 
don: Prepare as directed in the Assay * 

Mobile phase: Acetonitnle and water (80:20) 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4*6-mm x 15-cm; 5-pm packing LII 
Flow ratę: 1 mL/min 
Injection vo!ume: IOjliL 

Run time: 5 times the retention time of dutasteride 
System suitability 
Sample: System suitability soiution 

Suitability requirements 

Resoiution: NLT 1.5 between dutasteride a-d i mer 
and dutasteride ^3-di mer peaks 
Analysis 

Sample: Sa mpie solu tio n 

Integrate the dutasteride peak and aEI drug-related 
peaks efuting after the dutasteride peak. 
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Calculate the percentage of each impurity in the por- 
tion of Dutasteride taRen: 

Result = {r u lrj) x (1 /F) x 100 

ru - peak area of each impurity from the Sample 
solution 

rj = sum of aII the peak areas from the Sample 
solution 

F = rdative response factor (see Tabłe 4) 
Acceptance criteria: See labie 4 . 


Tabłe 4 


Nartte 

Relatlve 

Retention 

Time 

Re)ative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%} 

Dutasteride 

1.0 

_ 

_ 

DihydroeMas tender 

1.19 

9 TO® (iit 1 - 

h.n-5tH61 

0,15 

Dutasteride 

a-dimer 

3.7 

1.0 

0.3 

Dutasteride 

5-dimer 

4.3 

1.0 

0.5 

Any other 
indfvidual 

impurity 

— 

1.0 

0.1 

Totai imourities^ 

— 


2.0 


a (5cc,17^3)-/V-[2 / 5-Bfs{trffljoromethyl)phenylJ-3-oxo-4-azaandrost-17 
carboxamide. 

11 Sum of impurtties from Tabłe J and Tobie 4. 


SPECIFJC TESTS 

e Water DETERMlNATiON (921), Method /, Method łc 
Sample: 100 mg 

Analysis: The Sample is heated in a tubę at 180° for 4 
min in a stream of dry inert gas. 

Acceptance criteria: NMT 0.50% 

o Optical Rotation (781$), Rmcedures, Spedfic Rotathn 
Sample solution: 10 mg/ml in chloroform and alcohol 
(98:2) 

Acceptance criteria: +15.0° to +25.0° 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Presem? in tight canta Eners, 

and storę below 30°. 

* USP REFERENCE Standards (11) 

USP Dutasteride RS 

USP Dutasteride Resolution Mixture RS 
The mixture contains Dutasteride and the foflowrng im- 
purities (other impurities may also be present): 
Dutasteride 17a-eprmer: (5a,l 7a)-/V-[2,5- 
Bj5(trifluoromethyl)phenyl]-3-oxo-4-azaandrost-1-ene“ 

17-carboxamide. 

Q7H 5 oF ó M 2 0 2 528.53 
Dutasteride a-dimen ([(5 gł,17/3)-N-[2,5- 
Bis(trifl u oromethy I) phe ny l]“3-oxo-4-a/aandrost-1 -ene- 
1 7-carboxarnide-]4-yl}{[(5o{,l 7a)-3-oxo-4-azaandrost- 
1 -ene]-1 7-y[}methanone, 

C^eHssFsNiO, 827.94 
Dutasteride /Tdimer: ([(5a,l 7p)-N-[2 f 5- 
Bi5(trifluoromethyl)pheny[]-3-oxo-4-azaandrost-1-ene- 
17-carboxamide-]4-yl}{[(5a / 17/?)-3-oxo-4-azaandrost- 
]-ene]- l 7-yl}methanone. 

CłsHssFsNsa 827,94 


AbsorbabBe D listing Powder 

» Absorbable Dusting Powder is an absorbable 
powder p repa red by processing cornstarch and 
intendea for use as a lubricant for surgicai 
gloves. It contains not morę than 2.0 percent of 
magnesium oxide. 

Packaging and storage —Presen/e in wdhclosed contain- 
ers. It may be preserved in sealed paper packets. 
Identification —A 1 in 10 suspension is colored purplish 
blue to deep bfue by iodine TS, 

Stabifity to autoclaylng—Transfer about 2 g to a surtable 
paper packet, and seai or ciose the packet witn a double 
fold. Wrap the paper packet in muślin, transfer to an a uto- 
daye, heat to 121° for 30 minutes, and coof: the powder is 
not caked, and any [umps are easily crushed between the 
fingers. 

Sedimentation—Boi] 100 mL of a 1 in 10 suspension in 
water for 20 minutes. Cool, transfer to a 100-mL graduated 
cylinder, di lute with water to vo!ume, and ailow to stand 
undisturbed for 24 hours: the volume occupied by the set- 
Ued Powder is between 45 ml and 75 mL 
pH (791): between 10.0 and 10.8, in a 1 in 10 suspen¬ 
sion. 

Loss on drylng (731)—Dry about 2 g, accurately weighed, 
at 105° to constant weight: it loses not morę than 12% of 
its weight. 

Residue on ignifion (281)—Heat about 1 g, accurately 
weighed, En a covered pJatinum crucible until most of the 
carbon is burned away, but do not ignite the sample. Re- 
move the cover, and tgnite to constant weight: not morę 
than 3,0% of residue remains. 

Betele the foflowing: 

®Heavy metals, Method // (231): 0.001%.® tDffido , Han . 2 0Ta) 

Assay for magnesium oxide —Weigh accurately about 
2,5 g, and transfer to a beaker. Add 25 mL of water and 
2 mL of BN hydrochloric add, and stir the mixture for 
5 minutes. Ada 5 mL of hydroxy!amine hydrochloride solu- 
tion (1 in 10), 15 mL of ammonia-ammonium chioride TS, 

5 mL of potassium cyanide solution (1 in 10), and 5 drops 
of eriochrome black TS, mix, and titratę with 0.05 M ede- 
tatę disodium V$ until the solution becomes dfstinctly blue 
in color. Each mL of 0.05 M edetate disodium is equivaient 
to 2,015 mg of MgO. 


Dy don me Hydrochlonde 



C,sH 27 N02 ■ HCI 325.87 

1 -Propanone, 1-(4-butoxyphenyi)-3-(l-piperidinyl)-hydro- 
chloride. 

4'-Butoxy-3-ptperidinopropiophenone hydrochloride 
[536-43-6], 

» Dyclonine Hydrochloride contains not less than 
98.0 percent and not morę than 102.0 percent of 
C 10 H 27 NO 2 ■ HCI, calculated on the driea basis. 
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Packaging and storage—Preserve in tight, fight-resistant 
containers, 

USP Reference standardu (11 }— 

USP Dyclonine Hydrochloride RS 
Identification— 

A: infrared Absorpilon (197M). 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparotion corresponds to that En the 
chro mato gram of the Standard preparotion, as obtained in 
the Assay. 

C: Add 2 ml of silver nitrate TS to 10 mL of Dyclonine 
Hydrochloride solution (1 in 100): a whlte precipitate is 
formed. Add 2 mL of nitric add, centrlfuge, and discard the 
supernatant. Wash the precipitate twice by adding 10 mL of 
2 N nttric add, centrlfuging, and discardmg the supernatant: 
the precipitate so obtaineo is soluble in 6 N ammonEum hy- 
droxide* 

Meiting rangę {741): between 173° and 1787 
pH (791): between 4*0 and 7,0, in a solution (1 in 100). 

Loss on drymg (731)—Dry it at 105° for 1 hour: it loses 
not morę than 1.0% of its weight. 

Residue on ignition (281): not morę than 0.2%. 

Assay— 

Mobile phase, Standard preparotion. and Chromatographic 
system—Proceed as directed in the Assay under Dyclonine 
Hydrochloride Ce/. 

Assay preparotion —Transfer about 50 mg of Dyclonine 
Hydrochloride, accurately weighed, to a 500-mL voiumetric 
fiask, dissoive in 0.001 N phosphoric add, dilute with 0.001 
N phosphoric acid to vofume, and mEx. 

Procedurę —-Separately inject eguaJ ^olumes (about 20 |iL) 
of the Standard preparotion and the Assay preparotion En to 
the chromatograph, recnrd the chromatograms, and meas- 
ure the responses for the major peaks* Calculate the guan- 
tity, En mg, of G 8 H 27 NO 2 * HCI in the portlon of Dyclonine 
Hydrochloride taken by the formula: 

500 C(r u / r s ) 

in which C is the concentration, in mg per mL, of USP 
Dycionine Hydrochloride RS En the Standard preparotion; and 
ro and r$ are the peak responses obtained from the Assay 
preparotion and tne Standard preparotion , respectiveiy. 


OycBonioe Hydrochloride Gei 

» Dyclonine Hydrochloride Gei contains not less 
than 90*0 percent and not morę than 110.0 per- 
cent of the labeled amount of C 1 S H 2 7 N 02 * HCI. If 
may contain suitable stabilizers and antimicrobial 
agents. 

Packaging and storage— Preserve in collapsible, opague 
piastic tubes or in tight, light-resistant glass containers. 

[NOTĘ —Do not use aluminom or tin tubes.] 

USP Refererace standard* (11 )— 

USP Dyclonine Hydrochloride RS 
Identification —Shake a portion of Ge!, equiva!ent to 
about 400 mg of dyclonine hydrochloride, with 25 mL of 
chloroform, and alfo w the layers to separate, Remove the 
chloroform layer, evaporate on a steam bath to dryness, and 
dry the residue at 105° for 1 hour: the dyclonine hydrochlo¬ 
ride so obtained responds to fhe Identification tests under 
Dycionine Hydrochloride. 


pH (791): between 2.0 and 4.0. 

Assay— 

Mobile phase —Dissolve 0.20 g of monobasEc potassium 
phosphate and 0.45 mL of n-heptylamine tn about 350 mL 
of water. Adjust with phosphoric acEd to a pH of 3*0, dilute 
with water to 400 mL, ad a 600 ml of acetonitrife, and mix. 

Standard preparotion —Dissolve an accurately weighed 
guantity of USP Dyclonine Hydrochloride RS in 0.001 N 
phosphoric acid Lu ublain a suluLion having a known con¬ 
centration of about 0.1 mg per mL. 

Assay preparotion —Transfer an accurately measured por¬ 
tion of Ge!, equivalent to about 5.0 mg of dyclonine hydro¬ 
chloride, to a 50-mL volumetric fiask. Add 10 mL of 0.001 N 
phosphoric add, and sonicate to dissolve the geL Dilute 
with 0.001 N phosphoric acid to volume, and mix. 

Chromatographic system (see Chromatography {62 1))—The 
llquid chromatograph is equipped with a 254-nm detector 
and a 4-mm x 25-cm column that contains 5-pm diameter 
packing LI 3. The ffow ratę is about 1,2 ml per minutę* Ad¬ 
just the ffow rafę, if necessary, so that the retention time of 
dyclonine hydrochloride is not less than 5 minutes. Chro¬ 
matograph ftve replicate injections of the Standard prepara - 
tion f ano record tne peak responses as directed for Proce¬ 
durę: the tailing factor is not morę than 2.0 and the relative 
standard deviation is not morę than 3.0%. 

Procedurę —Separately inject equaf volumes (about 20 pL) 
of the Standard preparotion and tne Assay preparotion into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for fhe major peaks. Calcu late the quan- 
Lity, En mg, of dyclonine hydrochloride (CtaH^NOz ■ HCI) In 
the portion of Ce! taken by the formula: 

50C( ru/n) 

En which C is the concentration, in mg per mL, of USP 
Dyclonine HydrochEonde RS in the Standard preparotion, and 
fu and r s are the peak responses obtained from the 4ssay 
preparotion and tne Stanaard preparotion, respectivefy* 


Dyclonine Hydrochloride Topical 
Solution 


» Dyclonine Hydrochloride Topical Solution is a 
stenie, aqueous solution of Dyclonine Hydrochlo¬ 
ride. it contains not less than 92.0 percent and 
not morę than 1 08.0 percent of the labeled 
amount of C 18 H 27 NO 2 ■ HCI. It may contain suita¬ 
ble stabilizers and antimicrobial agents. 

Pacfcaging and storage —freserve in tight, light-resistant 
containers. 

USP Reference Standard* (11)— 

USP Dyclonine Hydrochloride RS 

Identification —To a volume of Topical Solution, equEva- 
ient to about 300 mg of dyclonine hydrochloride, add 
15 ml of chloroform, shake, and allow the layers to sepa- 
rate. Remove a portion of the chloroform solution, evapo- 
rate on a steam bath to dryness, and dry the residue at 
105° for 1 hour: the dyclonine hydrochloride so obtained 
responds to the Identification tests under Dycionine Hydro¬ 
chloride. 

Steriiity Tests (71): meets the reguirements. 
pH (791): between 3.0 and 5.0* 

Assay— 

Mobile phase, Standard preparotion, and Chromatographic 
system —Proceed as directed in the Assay under Dyclonine 
Hydrochloride Cel , 
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Assay preparation— Transfer an accurateiy measured voJ- 
ume of Topical Solution, equivalent to about 50 mq of 
dydontne hydrochloride, to a 500-mL volumetric fiask. Di- 
lute with water to volume, and mix. 

Procedurę —Separately inject equal volumes (about 20 jjL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of CmH^NO? * HCI in each mL of the Topical 
Solution taken by the formula: 

500(C/lO(r<,/rj> 

in which C is the concentration, in mg per mL, of USP 
Dyclonine Hydrochloride RS in the Standard preparation, l/is 
the volume, in ml, of the Topical Solutśon taken, and r u and 
r* are the peak responses obtained from the Assay prepara¬ 
tion and the Standard preparation , respectively. 


Dydrogesterone 


O 



C 21 H 31 O 2 312.45 

Pregna-4,6-diene-3,20-dione, (9/ilOot)-. 
9j3,T0Q>Pregna-4,ó-diene-3,2O-dione [152-62-5]. 

» Dydrogesterone contains not less than 

98.0 percent and not morę than 102.0 percent of 

C 2 iH 2 b 0 2/ ealculated on the dried basis. 

Packaging and sto ragę—Presen/e in well-closed contain- 
ers. 

USP Referenee standards (11)— 

USP Dydrogesterone RS 

Identification— 

A: Infrared Absorption (197K). 

B: Ultravioiet Absorption (197U>— 

Solution: 6 pg per mL, 

M edium: m et h a n o I. 

Absorptivities at 285 nm, ealculated on the dried basis, do 
not dłffer by morę than 2.5%. 

Melting rangę (741): between 167° and 171°. 

Specific rotation (781S): between -442° and -462°. 

Test soluthn: 10 mg per ml, in trichloroethane. 

Loss on drying (731)—Dry it in vacuum at 50° for 1 hour: 

it loses not morę than 0.5% of its weight 

Residue on ignition (281): not morę than 0.1%. 

tłelete the foilowing: 

# Heavy metals, Method II (231): 0,002%.® plfij H«n-2ora> 

Chromatographk purity— 

Mobile phase, System suitabiiity preparation, and Chromat- 
ographic system —Preparę as directed in the Assay . 

Test solution —Pre parę a solution of Dydrogesterone in 
Mobile phase having a concentration of about 0.1 mg per 
mL 

Procedurę —Inject about 20 pi of the Test solution into the 
chromatograph, record the chromatograms for not less than 
20minute$, and measure the peak area responses. The sum 


of the areas of the secondary peaks, is not morę than 2.0% 
of the total peak area. 

Assay— 

Mobile phase— Prepare a flltered and degassed mixture of 
water, alcohol, and acetonitnle (530:260:210). Make adjust- 
ments if necessary (see System Suitabiiity under Chromatog- 
raphy (621)). 

Standard preparation— Dissolve an accurateiy weighed 
uudiiULy uf USP Dydrogesterone RS in Mobile phase , and 
dilute quantitativeiy, and stepwrse if necessary, with Mobile 
phase to obtain a solution having a known concentration of 
about 0.1 mg per ml. 

Assay preparation— Transfer about 100 mg of Dydroges¬ 
terone, accurateiy weighed, to a 1OG-mL voTumetric fiask, 
add Mobile phase to volume, and mix. Transfer 10.0 mL of 
the resulting solution to a 100-mL volumetric fiask, dilute 
with Mobile phase to volume, and mix. 

System suitabiiity preparation— Transfer 10 mg of 
dydrogesterone to a 100-mL volumetric fiask, add 30 mL of 
afcohdl, and mix to dissolve the solid. Add 1 mL of 0.2 N 
sodium hydroxide, and heat the mixture at 85° for lOmin- 
utes, Cool to room temperatura, neutralize with 1 mL of 0.2 
N hydrochlonc acid, add 20 mL of acetonitnle, dilute with 
water to volume, and mix. This solution contains dydroges¬ 
terone and 17 a-dydrogesterone. 

Chromatographic system—The liguid chromatograph is 
equipped with a 280-nm detector and a 4.6-mm x 15-cm 
column that contains 3-pm packing LI and is maintained at 
40°. The flow ratę is about 1 mL per minutę. Chromato¬ 
graph 20 pL of the System suitabiiity preparation , and record 
the peak responses as directed under Procedurę: the resolu- 
Uon between the dydrogesterone and 17 ot-dydrogesterone 
is not less than 5, and tne relatlve standard deviation of 
dydrogesterone peak responses from replicate injections is 
not morę than 1.5%. The relative retention times are about 
1.0 for dydrogesterone and about 1.3 for 17 a-dydrogester- 
one. 

Procedurę—Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assoy preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of C 2 tH 28 G 2 in the portion of Dydrogesterone 
taken by the formula: 

lOOOt(Wrs) 

in which C is the concentration, in mg per mL, of USP 
Dydrogesterone RS in the Standard preparation f and ro and 
fi are the peak responses for dydrogesterone obtained from 
the Assay preparation and the Standard preparation , respec- 
tively. 


Dydrogesterone Tablets 

» Dydrogesterone Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of CjiHjsCh. 

Packagmg and sto ragę—Preserve in well-closed contain- 
ers. 

USP Reference standards (11)— 

USP Dydrogesterone RS 

Identification—Extract a quantity of the powdered Tab¬ 
lets, contain i ng about 60 mg of Dydrogesterone, with 
20 mL of methanol, filter, and evaporate to dryness: Ihe res¬ 
idue so obtained responds to Identification test A under 
Dydrogesterone . 
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Bissolution {711^— 

Medium: 0.3% sodium lauryl sulfate; 500 ml. 

Apparatus 2: 100 rpm. 

Time: 60 minutes. 

Procedurę —Determine the amount of C 2 M 2 sOz dissolved 
from UV absorbances at the wavelength of maximum ab- 
sorbance at about 295 nm of filtered portions of the solu- 
tion under test, suitably diluted with Dissolution Medium , if 
necessary, in comparisdn with a Standard solution having a 
known concentration of USP Dydrogesterone RS in the same 
medium. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of 15 dissolved in 60 minutes. 

Uniformity of dosage units (905): meet the require- 
ments, 

Assay— 

Mobile phase , Standard preparation , System suitabHity prep¬ 
aration, and Chromatographic system—Proceed as directed in 
the Assay under Dydrogesterone. 

Assay preparation —-Weigh and finely powder not fess 
than 20 Tablets. Transfer a portion of the powder, equiva- 
lent to about 20 mg of Dydrogesterone, to a 200-mL volu- 
metric fiask, add about 100 ml of Mobile phase, and soni- 
cate for 10 minutes. Cool to room temperaturę, dilute with 
Mobile phase to volume, and mix* 

Procedurę —Separately inject equal voiumes (about 20 jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, reeord the chromatograms, and deter- 
mlne the peak responses by area measurement. Calculate 
the ąuantity, in mg, of CzłhbaGz in the portion of Tablets 
Laken by the formula: 

2QQC(rufr s ) 

in which C is the concentration, in mg per ml, of USP 
Dydrogesterone RS in the Standard preparation , and and 

r s are the Dydrogesterone peak area responses from the As¬ 
say preparation and the Standard preparation, respectively. 


DypjhyBIlgffiie 



1 

CH, 


C 10 H 14 N 4 O 4 254.24 

1 LAFurine-2,ó-diQne, 7-(2,3-dihydroxyprGpyl)-3,7-dihydro- 
1,3-dimethy!-, (+)-. 

(±)-7-(2,3-Dihydroxypropyl)theophylline [479-18-5]. 

» Dyphylline contains not less than 98.0 percent 
and not morę than 102.0 percent of CioH^N 4 0^ 
calculated on the dried basis. 

Packaging and storage—Preser ve in tight containers. 

USP Reference standards (11)— 

USP Dyphylline RS 


Identification— 

A: Infrared Absorption (197K). 

B: Ultroviolet Absorption (197U)“ 

Solutton: 10 ug per ml. 

Medium: wat er. 

Meiting rairige (741): between 1 60 c and 164°. 
pH (791): between 5.0 and 7.5, in a solution (1 in 100). 
Loss on drying (731)— Dry about 1 g, accuratdy weighed, 
at T05 a for 3 hours: it loses not morę than 0.5% of its 
weight, 

Residue on ignition (281): not morę than 04 5%. 
Chloride (221): A 1,0-g portion shows no morę chloride 
than corresponds to 0.50 mL of 0.020 N hydrochloric add 
(0.035%). 

Sulfate (221): A 1.0-g portion shows no morę sulfate 
than corresponds to 0,1 OmL of 0.020 N sulfuric add 
( 0 . 010 %). 

Dełete the foUowing: 

®Heavy metali, Method I (231): 0.002%.# (owictai'Han-iois) 

Limit of theophyllme—Dissolve 2.0 g in 10 mL of hot 
water. Cool, add 10 drops of bromothymol bfue TS and 
5,0 ml of silver nitrate TS, and mix. Not morę than 0,50 mL 
of 0.10 N sodium hydroxide is required to change the color 
of the solution to blue (0.5%). 

Relafed compounds—Dissolve about 200 mg in a mixture 
of 30 volumes of methanol and 20 volumes of water in a 
10-mL volumetric fiask, dilute with the same mixLure to vo!- 
ume, and mix (Test solution). Dilute 1 ml of the Test solution 
with methanol to 100 mL (Diluted test solution). Separately 
apply lOpl of each solution to a suitable thin-layer chro¬ 
ma a tog ra p h i c p J a te (s ee Ch romatography (621)) c oa ted with 
a G,25-rnm layer of btnder-free chromatographic siiica gel 
mixlure. Devefop the piąte In a suitable cnamber containing 
a mixture of chloroform, dehydrated alcohol, and ammo- 
nium hydroxide (90:10:1) until the 5olvent front has moved 
about 15 cm, Remove the piąte, air-dry at room tempera¬ 
turę, and examine under short-wavelength UV light: no spot 
in the chromatogram of the Test solution other than the 
Principal spot IsTarger or morę Intense than the prindpal 
spot from the Diluted test soiution (1.0%). 

Assay—Dissolve about 200 mg of Dyphylline, accurately 
weighed, in 2 ml of formie acid, and carefully add, with 
stirring, 50 ml of acetic anhydride. Add 0.2 mL of Sudan IV 
TS, and titrate with 0.1 N perchlorie add VS to a deep 
yiolet endpoinL Perform a blank determination, and make 
any necessary correction, Each ml of 0,1 N perchlorie add 
is eguivalent to 25,42 mg of C1DH14N4G4. 


Dyphyllllórae Brajl ecu Bora 

» Dyphylline Injection contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of C10HMN4O4- 

Packagang and storage—Preserve in slngle-dose or multi- 
ple-dose containers, preferably of Type I gfass, protected 
from light. To avotd precipitation, storę at a temperaturę of 
not beiow 15°, but avoid excessive heaL 

USP Referenee standards (11)— 

USP Dypbyfline RS 
USP Endotoxin RS 

Labeling—Label St to indicate that the Injection is not to 
be used if crystals have separated. 
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identifBcałioti— 

A: Dilute about 5 mL with 20 mL of water, and add 
1.0 mL of 2 N sodium hydroxrde and 2 drops of potassium 
permanganate TS: a green color h produced. 

B: The retention limę of the major peak in the chromało- 
ram of the Assay preparaf/on corresponds to that of the 
tandord preparation obtained as directed in the Assay. 

C: Transfer a portion of Injection, equivalent to about 
100 mg of dyphyiline, to a 200-mL volumelric fiask, dilute 
with water to volume, and mix. Transfer 2 mL to a 100-ml 
volumetric fiask, dilute with water to volume, and mix: fhe 
UV absorption spectrum of the solution exhtbits maxima 
and minima at the same wavelength$ as that of a solution 
of USP Dyphyiline RS containing 1 0 ug per mL, concomi- 
tantly measured, 

Bacterial Endotoxins Test (85)—It contains not morę 
than 0.7 USP Endotoxin Unit per mg of dyphyiline. 
pH (791 >: between 5.0 and 8.0. 

Other reąuirements —It meets the requirements under fn- 
jections aria Implanted Drag Products (1), 

Assay— 

Mobile phase, Standard preparation, a ndChromatographic 
system —Prepare as directed in the Assay under Dyphyiline 
Tablets . 

Assay preparation —Transfer an accurately measured vol- 
ume of Injection, equivalent to about T00 mg of dyphyiline, 
to a 500-mL volumetric fiask, add water to volume, and 
mix. 

Procedurę —Proceed as directed in the Assay under 
Dyphyiline Tablets. Calculate the guantity, in mg, of 
CioHhISU 04 in each mL of the Injection taken by the 
formula: 

(Q5C/V)(rti/r t ) 

in which V is the volume, in ml, of Injection taken, and the 
other terms are as defined therein. 


Dyphyiline Orał Solution 

» Dyphyiline Ora! Solution contains not less than 
90.0 percent and not morę than 110.0 percent ot 
the labeled amount of dyphyiline (C 10 H 14 N 4 O 4 ). 

Packagfng and stora ge—Preserve in tight containers. 

USP Reference standard* <11}— 

USP Dyphyiline RS 

Identification— The retention time of the major peak in 
the chrom a tog ram of the As soy preparation corresponds to 
that m the chromatogram of tne Standard preparation , as 
obtained in the Assoy 

Alcohol content— 

Standard preparation —Pipet 5 mL of dehydrated alcohol 
and 5 mL of acetone into a 200-mL voIumetric fiask contain¬ 
ing 50 mL of water, add water to volume, and mix, Pipet 
10 ml of this solution into a 200-mL yolumetnc fiask, add 
water to volume, and mix. 

Test preparation —Transfer an accurately measured volume 
of Orał Solution, equivalenł to about 5 mL of alcohol, to a 
200-mL volumetnc ffask containing about 30 mL of water. 
Pipet 5 ml of acetone into the fiask, add water to volume, 
and mix. Pipet TO mL of this solution into a 200-mL yolu¬ 
metnc fiask, add water to volume, and mix. 

Chromatographic system —The gas chromatograph Es 
eguipped with a Name-ionization detector and contains a 
75-cm x 4-mm column packed with 20% phase C20 on 
support SI AB, conditioned as directed (see Chromatography 


(621)). The column is maintained at a temperatura of about 
85°, and the injection port and detector błock are main¬ 
tained at about 175° and 225°, respectively. Nitrogen is 
used as the carrier gas at a flow ratę of about 18 mL per 
minutę. Chromatograph the Standard preparation f and re- 
cord the peak responses as directed for Procedurę: the reso- 
lution, R f is not less than 2.0; the tailing factor of the alco¬ 
hol peak is not greater than 1.5; and the relative standard 
deviation for replicate injections is not morę than 2.0% in 
the ratio of the peak of alcohol to the peak of acetone. 

Procedurę —Separately inject equa! volumes (about A pL) 
of the Test preparation and the Standard preparation , in du- 
plicate, into the gas chromatograph, record the chromato- 
grams, and measure the responses for the major peaks. Cal¬ 
culate the percentage of alcohol in the specimen taken by 
the formula: 

(S00/V)(Ru/Rs) 

in which V is the volume, in mL, of Orał Solution taken, and 
Ru and are the peak response rafios of alcohol to that of 
acetone obtained from the Assay preparation and the Stan¬ 
dard preparation , respectiyely: the alcohol content, obtained 
as the averagę of the calcu la ted results, is between 90.0% 
and 110.0% of the labeled amount of C 2 H 5 OH. 

Assay— 

Mobile phase and Chromatographic system —Prepare as di¬ 
rected in the Assay under Dypnylltne Tablets. 

Standard preparation —Dissolve an accurately weighed 
quantity of U5P Dyphyiline RS in Mobile phase to obtain a 
solution having a (tnown concentration of about 500 pg per 
mL 

Assay preparaf/on—Transfer an accurately measured vol- 
ume of Orał Solution, equivalent to about 100 mg of 
dyphyiline, to a 200-mL volumetbc fiask, add Mobile phase 
to volume, and mix. 

Procedurę —Sęparately inject equal voiumes (about 10 pL), 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatoarams, and meas¬ 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of dyphyiline (C 10 HhN<jO,i) in the volume of Orał 
Solution taken by the formula: 

0 .2C(ru/rs) 

in which C is the concentration, in pg per mL, of USP 
Dyphyiline RS in the Standard preparation; and ru and r 5 are 
the dyphyiline peak responses obtained from the Assay prep¬ 
aration and the Standard preparation , respectively. 


Dyphyiline Tablets 

» Dyphyiline Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of C 10 H 14 N 4 O 4 . 

Packaging and storage —Presen/e in tight containers. 

USP Reference stan dar ds (11)— 

USP Dyphyiline RS 
Identiffcatłon— 

A: To a solution of 5 Tablets in 20 ml of water add 1 ml 
of 2 N sodium hydroxrde and 2 drops of potassium perman¬ 
ganate TS: a green color is produced. 

B; The retention time of the major peak in the chromato- 
ram of the Assay preparation corresponds to that of the 
tandard preporotion , as obtained In the Assay. 

C: Weigh a portion of finely powdered Tablets, equivalent 
to about 100 mg of dyphyiline, and transfer to a 200-mL 
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volumetric fiask. Add about 100 mL of water, shake by me- 
chanicat means for about 15 minutes, dilute with water to 
volume, and mtx. Filter, and transfer 2mL of the filtrate to a 
100 -ml volumetric fiask, dilute with water to volume, and 
mix: the UV absorption spectrum of the solution exhibits 
maxlma and minima at tne same wavelengths as that of a 
solution of U5P Dyphylline RS containing 10 jag per ml, 
concomitantly measured. 

DissoDution (711)— 

Medium: water; 900 mL 
Apparatus 1: 100 rpm. 

Time: 45 minutes. 

Procedurę ■—Determlne the amount of CioH^N iO^ dis- 
solved from UV absorbances at the waveiength of maximum 
absorbance at about 273 nm of filtered portions of the solu¬ 
tion under test, suitably dituted with water, in comparison 
with a Standard solution having a known concentration of 
USP Dyphylline RS in the same medium. 

Tolerances —Not less than 75% (Q) of the labeled amoun: 
of is dlssolved in 45 minutes. 

Uniformity of dosage units (905): meet the regulre- 
ments. 

As say— 

Mobile phase —Dissolve 1.4 g of monobasic potassium 
phosphate in 1350 mL of water in a 2-Iiter volumetrlc fiask, 
add methanof to volume, and mix. FilEer through a 0.5-pm 
porosity membranę filter. [NOTĘ —The composition may be 
varied to meet system suitability reguirements.] 

Standard preparation —Dissolye an accurately weighed 
ąuantity of USP Dyphylline RS in water to obtain a solution 
having a known concentration of about 200 pg per ml, 
Assay preparation —Weigh and finely powder not less 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 1 00 mg of dyphylfme, to a 
500-mL volumetric fiask, add 200 mL of water, insert the 
stopper, and shake by mechanicai means for 10 minutes. 
Add water to volume, and mix. Just prior to injection, filter 
about 5 mL through a 1.2-f.im porosjty membranę filter, 
Chromatographic system (see Chromotography (621))—The 
liquid chromatograph is eguipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing LI, The 
flow ratę ts about 1.0 mL per minutę. Chromatograph five 
replicate injectlons of the Standard preparation, and record 
the peak responses as directed under Procedurę: the re!ative 
standard deviation is not morę than 2.0%, The tafltng factor 
is not morę than 2 . 0 . 

Proceduraminject separately equal yolumes, accurately 
measured (about 1 0 piL), of tne Standard preparation and 
the Assay preparation into the chromatograph, record the 
chromatograms, and measure the peak responses. Calcu la te 
the quantity, in mg, of C 10 H 14 N 4 O 4 in the portion of Tablets 
taken by the formula: 

0 5C(ru/r s ) 

in which C is the concentration, In pg per mL, of USP 
Dyphylline RS in the Standard preparation , and fu and r$ are 
the dyphylline peak responses obtained from the Assay prep¬ 
aration and the Standard preparation , respectrveiy. 


Dyphylline and Giiaifenesira Orał 
Solution 


DEFINIT90N 

Dyphylline and Guaifenesin Orał Solution contains NLT 
90,0% and NMT 110.0% of the labeled amounts of 
dyphylline (CT 0 H 14 N 4 O 4 ) and guaifenesin {C 10 H 14 O 4 ).- 


1DENTIFICATION 

o A, The UV spectra of the major peaks of the Sample solu¬ 
tion correspond to those of tne Standard solution, as ob¬ 
tained in the Assay. 

* B. The retention times of the major peaks of the Sample 

solution correspond to those of tne Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 0.01 M monobasic potassium phosphate 
Mobile phase: Methanoi and Buffer (21:79) 

System suitability solution: 0,1 mg/mL each of USP 
Guaifenesin RS and USP Dyphylline RS and 0.01 mg/mL 
of gualacol in Mobile phase 

Standard solution: 04 mg/mL of USP Guaifenesin RS 
and 0.1/ mg/mL of USP Dyphylline RS in Mobile phase , / 
being the ratio of the labeled amount of dyphylline to 
that of guaifenesin 

Sample solution: Nominalfy 0.1 mg/mL of guaifenesin, 
prepared as follows. Transfer 100 mg of guaifenesin 
from a volume of Orał Solution to a 100-mL volumetric 
fiask, and dilute with Mobile phase to volume> Transfer 
5.0 mL of this solution to a 50-mL yolumetric fiask, and 
dilute with Mobile phase to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm. For Identification test A, use a 
diodę array detector in the rangę of 200-400 nm. 
Columns 

Guard: Packing LI 

Analytical: 4.6-mm x 15-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 20 jiL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ —The relative retention times for dyphylline, guai- 
acol, and guaifenesin are about 0.25, 0.7, and 1 . 0 , 
respectivdy,] 

Suitability requirements 
Resolutron: NLT 1 .8 between the gualacol and 
guaifenesin peaks; NLT 9,0 between the gualacol and 
dyphylline peaks, System suitability solution 
Relative standard deviation: NMT 2,0% for both 
dyphylline and guaifenesin, Standard solution 
Anafysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentages of the labeled amounts of 
dyphylline (CioHmN^O^) and guaifenesin (CidHhOO in 
tne portion of Orał Solution taken: 

Result = (rjrs) x (Cs /Cu) x 1 00 

r u - peak response of dyphylline or guaifenesin 
from tne Sample solution 

Ti = peak response of dyphylline or guaifenesin 
from tne Standard solution 
Ci ~ concentration of USP Dyphylline RS or USP 
Guaifenesin RS En the Standard solution 
(mg/mL) 

G = nominał concentration of dyphylline or 

guaifenesin in fhe Sample solution (mg/mL) 
Acceptance criteria: 90.0%-110.0% of the labeled 
amount of dyphylline (C 10 HJ 4 N 4 O 4 ) and 90,O%-110,0% 
of the labeled amount of guaifenesin (Ci 0 H 14 O 4 ) 

GTHER COMPONENTS 
* Alcohol DeterminAT łOM Method lib (611): 

90.0%-110.0% of the labeled amount of alcohol 
(C 2 H 5 OH) 
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SPECiFIC TEST5 

• pH (791): 5.0-7.0 

ADDITIONAL R£QUIREMENTS 

■ Packaging and Storage: Preserve in tight containers. 

■ USP Reference Standards (11) 

USP Alcohof Determination—Acetonitrile RS 
USP Alcohof Determination—Alcohol RS 
USP Dyphylline RS 
USP Guaifenesin RS 


Pyphylline and Cuaifenesin Tabłets 



» Dyphylline and Guaifenesin Tablets contain not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amounts of dyphyl¬ 
line (C 10 H,4N«C>4) and guaifenesin (C10H14O4). 

Packaging and sforage—Preserve in tight containers. 

USP Reference standards (t 1)— 

USP Dyphylline RS 
USP Guaifenesin RS 

Id en tlf i c at i on— 

A: Triturate a quantity of finely powdered Tablets, equiva- 
lent to about 100 mg of dyphylline, with 20 ml of water, 
and transfer to a test lube. Ada 2,0 mL of 2 N sodium hy- 
droxide and 2 drops of potasslum permanganate TS: a 
green color is produced* 

B: Triturate a quantitv of finely powdered Tablets, equiva- 
lent to about 100 mg of guaifenesin, with 10 mL of chloro¬ 
form, fil ter, and on a watch glass evaporate 1 m L of the 
filtrate, on a steam bath, to aryness. To the residue add 1 
drop of formaIdehyde TS and a few drops of sulfuric add: a 
deep cherry-red to purple color is produced* 

C: The retention Eimes of the major peaks in the chro- 
matogram of the Assay prepamthn correspond to those in 
the chroma to gram of the Standard prepa radon, as obtained 
in the Assoy, 


Dissolution, Procedurę for a Pooled Sampfe (711)— 

Medium: water; 900 mL. 

Apparatus 1: 100 rpm, 

Time: 45 minutes. 

Procedurę —Determine the amounts of dyphylline 
(CioHmIsLOO and guaifenesin (CioHmO*) dissolved, using the 
procedurę set fortn in the Assay, making any necessary 
modifications. 

Toferances ^Not less than 75% (Q) of the labeled 
amounts of CioHi 4 N^04 and C T0 H M Q 4 are dissolved in 
45 minutes. 

Uniformity of dosage units (905): meet the regutre- 
ments. 

Assay— 

Mobile phase , Resolution solution , and Standard prepora- 
tion— Prepare as directed in the Assay under Dyphyfline and 
Guaifenesin Ora / Solution. 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 100 mg ot guatfenesin, to 
a lOG-mL volumetric fiask, add about 80 ml of Mobile 
phase, sontcate for 30 minutes, and shake by mechanical 
means for an additional 30 minutes. Dilute with Mobile 
phase to volume, mix, and pass through a membranę filter 
naving a 0.45-pm or frner porosiły, discarding the first 
10 mL of the filtrate. Transfer 5.0 mL of the elear filtrate to a 
50-mL Yolumetric fiask, dilute with Mobiie phase to vołume, 
and mix. 

Chromatographic system —Prepare as directed in the Assay 
under Dyphyfline and Guaifenesin Ora! Solution, except omit 
the use of trte guard column. 

Procedurę —Proceed as directed in the Assay under 
Dyphylline and Guaifenesin Orni Solution . Calculate the quan- 
tities, in mg, of dyphylline (Cml ImN 4 0. ( ) and guaifenesin 
(CioNi-iCh) in the portion of Tabfets taken by the formula: 

1000C(ru/r 5 ) 

in which the terms are as defined therein. 
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Ecamsule Solution 



C 2 B H^O s S 3 562,69 

Bicyclo[2.2.1]heptane-l-methanesulfonic acid, 3,3'-(1,4- 
pheny lenedimethyiidyne)bis[7, 7-dimethyl-2-oxo]-. 
(±H3F / 3 / £)-3,3^(p-Phenylenedimethylidyne)bis[2-oxo- 
10-bornanesuffonio acid] [92761-26-7]. 

» Ecamsule Solution is an aąueous solution of 
C 28 H 34 O 852 , It contains not less than 30.0 percent 
and not morę than 34.0 percent, by weight, of 
ecamsule (C 2 HH 34 OSS 2 )* 

Packaging and storage—Preserve in tight containers. 
Protect from lig hi, and storę at room temperaturę. 

USP Referentce standards (11)— 

USP Ecamsule Solution RS 
USP Ecamsule Related Compound A RS 
1,4-PhenylenedimethanoL 
C a Hi 0 O 2 138,16 

USP Ecamsule Related Compound B RS 
4-(Hydroxymethyl)benzok acid. 

CsHeO} 152 J 5 

USP Ecamsule Related Compound C RS 
Terephthalic acid. 

C*H 6 Ch 166.13 

USP Ecamsule Related Compound D RS 

({1 Sft,4flS)-7,7-Dimethyl-2-Gxobicydo[2.2.1]heptan- 
1-yl)methanesutfonic acid. 

CitrHi & 04S 232.30 

USP Ecamsule Related Compound E RS 

Sodium ((1 5R,45R£)-3-(4-(hydroxymethyJ)benzylidene)- 
7 f 7-dimethyl*2“Oxobrcyclo[2.2.1Jheptan- 
1 -yl)methanesulfonate. 

CisHaiNaOsS 372.41 
USP Ecamsule Related Compound F RS 

4-((£M(l5fl,4Sfl)-7,7-Dimethy]-3-oxo-4-(sulfomethyl)bi- 
cydo[2.2.1 ]heptan-2-ylidene)methyl)benzoic acid. 
CiaHioOeS 364.41 

USP Ecamsule Related Compound C RS 

4-((£)-((15fl,4Sff)-7,7-Dimethyl-3-oxo-4-(sulfomethyl)bi- 
cyclo[2,2.1 ]heptam2«ylidene)methy[)benzaldehyde, so- 
dium salt. 

C ia Hi,Na0 5 S 370.40 
USP Ecamsule Triethanotamine RS 

Bicydo[2.2,1 Jheptane-1 -methanesulfomc acid, 3,3'~(1,4- 
pnenylenedimethylidyne)bis[7,7-dimethyf-2-oxo]-, db 
triethanolamine salt (1:2). 

C 28 H N 0 $ S2 * (C 6 HisNOi) 2 861.07 
Labeling—The labei States that this article is not intended 
for direct administration to humans or animais. 

I de nt if kat ion— 

A: Infrared Absorption (197A)—Place a drop of Ecamsule 
Solution on a dlamond samplirig surface and dry it with a 
stream of warm air. The IR absorption spectrum conforms to 
that of USP Ecamsule Solution RS, similariy obtained* 

B; Ultrafiolet Absorption (197U)— 

Solution —Transfer 0.25 g of Ecamsule Solution to a 
100-mL volumetric fiask, and dilute with water to volume. 
Further dilute 2 ml of this solution with water to 100 mL. 

The Solution exhibits absorption maximum between 342 
and 346 nm* 

Limit of chloride—DIssolve about 10 g of Ecamsule Solu¬ 
tion, accurately weighed, in 70 mL of water. Titrate this so¬ 


lution with 0.01 N sllver nitrate, determine the endpoint 
potentiometricaliy (see Tttrimetry (541)), and calculate the 
percentage of chloride in the portion of C^H^OaSj taken by 
the formula: 


1OO(35.5)(W/H0(1OOM) 

in which 35,5 is the atomie weight, in g per mole, of chlo¬ 
ride,' V h the volume, in mi, of silver nitrate used for titra- 
tion; N is the concentration, in normality, of stlver nitrate; W 
is the weight, in mg, of Ecamsule Solution taken for deter- 
mination; and A is the assay, in percent, of Ecamsule Solu¬ 
tion: not morę than 0.3% of chloride is found. 

Limit of sodium— 

Diluent— :Transfer 5 mL of nitric acid in a 1000-mL volu- 
mętne fiask containing about 500 mL of water, and dilute 
with water to volume. 

Test solution— Transfer about 1 g of Ecamsule Solution, 
accurately weighed, to a 100-mL volumetric fiask, and dilute 
with Diluent to volume. 

Standard Solutions —Dilute quantitatively, and stepwise if 
necessary, a tommerdałly avaflable sodium atomie absorp¬ 
tion standard solution containing 1000 ug of sodium per mL 
with Diluent to obtain Solutions naving known concentra- 
tions of 1, 5, 10, and 20 pg per mL, respectively. 

Procedurę (see Atomie Absorption Spectroscopy (852))— 
Concomitantly determine the absorbances of the Standard 
Solutions and the Test solution at the sodium emisston linę of 
330 nm or 589 nm with a suitable atomie absorption spec- 
trophotometer equipped with a sodium lamp and an 
air-acetylene flame, ustng Diluent as the blank. Determine 
the concentration of sodfum, in pg per ml, in the Test solu¬ 
tion using the calibration graph* Calculate the percentage of 
sodium In the portion of taken by the formula: 

100 x 10- 6 (CW W)(l 00/A) 

in which C is the concentration, in pg per ml, of sodium in 
the Test solution , the multiplier of 10^ is for conversion of 
pg per mL to q per mL; 1/ is the volume, in mL, of Test 
solution; W is tne weight, in g, of Ecamsule Solution taken 
for determination; and A is the assay, in percent, of Ecam¬ 
sule Solution: not morę Lhan 0,3% of sodium is found. 
Related tompounds— 

Test for related compounds A to F — 

SoWent A —Prepare a mixture of acetonitriie and 85% 
phosphortc acid (1000:1), 

Solvent B —Prepare a mixture of water and 85% phos- 
phoric acid (1000:1). 

Standard solution —Dissoh/e an accurately weighed quan- 
tity of USP Ecamsule Related Compound A RS, USP Ecam¬ 
sule Related Compound B RS, USP Ecamsule Related Com¬ 
pound C RS, USP Ecamsule Related Compound D RS, USP 
Ecamsule Related Compound E RS, and USP Ecamsule Re¬ 
lated Compound F RS rn water, sonicating if necessary, to 
obtain a solution having known concentrations as found in 
Tobie L 

Test solution —Transfer about 100 mg, accurately 
weighed, of Ecamsule Solution to a 50-ml volumetrio fiask, 
ancfdilute with water to vo!ume. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with elther a program- 
mable varlable wavelength detector or two separate detec- 
tors capable of monitoring at 200 nm and 300 nm and a 
4.6-mm x 15-cm column that contains 5-jjm packing LI . 

The fiow ratę is about 1 mL per minutę, The chromatograph 
is programmed as folfows. 
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Time 

(minutes) 

Solution A 
(%> 

Solution B 

Elutton 

0-25 

20 

80 

isocratit 

25-27 

20-480 

80—^20 

linear gradient 

27-47 

80 

20 

isocratk 

47-50 

80h>20 

20—*80 

linear gradient 

50-65 

20 

80 

equtlibration 


Chromatograph the Standard solution, and record the peak 
areas as directed for Procedurę: the refative standard devia- 
tions of the ecamsule related compound peaks for replicate 
injections are not morę than 10.0%; and the resolution, R, 
between all adjacent peak pa irs of ecamsule related com¬ 
pounds is not less than 1,5 measured at 200 nm. 

Procedurę —Separately inject egual volumes (about 10 pL) 
of the Standard solution and the test solution mto the chro- 
matocjraph, allow the chromatogram to run for about 
20 mmutes for the Standard solution and 60 minutes for the 
Test solution , record the chromatograms at 200 nm from 0 
to 8 minutes and at 300 nm after 8 minutes, and measure 
the peak areas. Calcuiate the percentage of ecamsule related 
compounds A, B, C, D, and F in the portion of CzaH^OgS* 
taken by the formula: 

lOOpOOG/ (QxA)](r u fr s ) 

in which C s is the concentration, in mg per mL, of the 
ecamsule related compound in the Standard solution; C u is 
the concentration, in mg per mL, of the Test solution; A is 
the assay, in percent, obtained from the Assay; and r u and n 
are the peak areas of the ecamsule related compound ob¬ 
tained from the Test solution and Standard solution , respec- 
tively, Calcuiate the percentage of ecamsule related com¬ 
pound E in the portion of taken by the formula: 

100(350,43/372.41 )[100 Ci / (QrX A)](rv l n) 

in which 350.43 and 372.41 are the molecular weights of 
ecamsule related compound E (free add) and USP Ecamsule 
Related Compound E RS (sodium salt), respectively; C s Is the 
concentration, in mg per mL, of ecamsule related com¬ 
pound E in the Standard solution; Cu is the concentration, in 
mg per ml, of the Test solution; A is the assay, in percent, 
obtained from the Assay; and ru and rj are the peak areas of 
the ecamsule related compound E obtained from the Test 
solution and Standard solution , respective[y. The limits are 
given in Tobie h 

Test for related compound G, Ecamsule exo-2-hydroxyecam- 
su/ą Ecamsule endo-2-hydraxyecamsule f and unspedfied impu- 
rities — 

Mobile phase —Proceed as directed in the Asscry. 

Standard solution l —Dissolve an accurately weighed 
quantity of USP Ecamsule Related Compound G RS in water 
to obtain a solution having a known concentration of about 
0.005 mg per mL. 


Standard solution 2 —Use the Standard preparation , as de- 
scribed in the Assay . 

Test solution —Use the Assay preparation , prepared as di* 
rected in the Assay. 

Chromatographic system —Prepared as directed in the As¬ 
say . Use the liquid chromatograbh equipped with a 310-nm 
detector in adaition to using a 343-nm detector, [notę— 
Ecamsule related compound C is detected at 310 nm; and 
Ecamsule exo-2-hydroxyecamsule, Ecamsule endo*2-hydrox* 
yecamsule, and unspecified impurities are detected at 343 
nm.] 

Procedurę—Separately inject egual volumes (about 20 pL) 
of Standard solution I, Standard solution 2 t and the Fest solu¬ 
tion into a chromatograph, record the chromatograms for 
not less than 6 times the retention tirne of ecamsule trans- 
trans isomer, and measure the peak areas. Calcuiate the per* 
centage of ecamsule related compound G in the portion of 
C?gHi.iO B S 2 taken by the formula: 

100(348.41 /370.40)[1 0GQ / {Cu * A)](r u / r s ) 

in which 348.41 and 370.40 are the molecular weights of 
ecamsule related compound C and USP Ecamsule Related 
Compound G RS # respectively; C s is the concentration, in 
mg per mL, of USP Ecamsule Related Compound G RS in 
Standard solution 1; Cu is the concentration, in mg per mL, 
of the Test solution; A is the assay, in percent, obtained from 
the Assay; and r v and r* are the peak areas of ecamsule 
related compound G obtained from the Test solution and 
Standard solution 1, respectively. Calcuiate the percentage of 
Ecamsule exo-2-hydroxyecamsu!e and Ecamsule endo- 
24iydroxyecamsule in the portion of CasH^C^ taken by 
the formula: 

1 00(1/F)[100C| / (QxA)](r t /rs) 

in which f is the relative response factor for each impurity 
obtained from Table 2 ; C s is the concentration, in mg per 
mL, of USP Ecamsule Tnethanolamine RS in Standard solu¬ 
tion 2; Cu is the concentration, in mg per mL, of the Fesf 
solution; A is the assay, in percent, obtained from the Assay; 
n is the peak area for each impurity obtained from the Test 
solution; and r* is the sum of peak areas corresponding to 
the trans-trans and cis-trans isomers obtained from the Stan¬ 
dard solution. Calcuiate the percentage of any unspedfied 
impurity in the portion of C^HsąOsSj taken by the formula: 

100(r t /r s ) 

in which r, is the peak area for each unspecified impurity 
obtained from the Fest solution; and r 5 is the sum of alE peak 
areas obtained from the Test solution. The limits are given in 
Table 2. 


Table 1 


Kamę 

Concentration 
(mg/ml) in the 
Standard solution 

Detection 

wave1engtb 

(nm) 

RRT< 

Limit 

(%> 

Ecamsule related compound A 

0.001 

200 

0.42 

0.2 

Ecamsule related compound B 

0.001 

200 

0.54 

0.2 

Ecamsule related compound C 

0.001 

200 

0.70 

0.2 

Ecamsule related compound D 

0.008 

200 

1.00 

1.3 

Ecamsule related compound E (free add) 

0.004 

300 

2.52 

0.7 

Ecamsule related comoound F 

0.004 

300 

3.26 

07 


'Ecamsule elutes after 27 minutes and H a broad peak in the Jest for related compounds A to F . The retetive retention times of related compounds are measured 
with respect to ecamsule rdated compound D, 
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Table 2 


Name 

RRT S 

F 

Limit 

(%) 

Ecamsule related 
compound G 

0.9 

— 

0,2 

Ecamsule exo-2- 
hydroxy ecamsule 1 

1.4 

0.6 

0.2 

Ecamsule endo-2- 
hydroxyecamsule 2 

1.6 

0.6 

0.3 

Any single unspeci- 
fied impurity 

— 

1.0 

0.5 


1 [(15ft,2 fl,4 J fl, £)- 3 - (4- ((£)- [(11R, 4 ifl)- 7,7 -di met hyl- 3 -oxo-4-(sul f omet hyl) b icycla 
[2.2.1 ]h epta Ev2-y lide n e] m ethyO be n^y I i d ene)-2-ny d roxy- 7 X 7 “d I m ethy Ibicyclo [2, 
2,l]heptan-l-ylJmethanesu!fonic ado [CasHasOiSa, 564,71]. 

TO5fl,25,45fl,£)-3“(44(£H(1 5fl,45fl)-7,7-dimethyl-3-oxo^(5uirqmetJiyJ)bEcycto 
[2.2.1 ]heptan~2-ylideneJmethyl)benzylidene)-2-nydroxy-7,7“dfmethylDi£ydo[2. 
2.1 ] h e ptan -1 -y 1] m e t h a nesu IFon ic acid [CaaHjtOaSL 564,71], 

^The relative retenlion Limes are measured with respecL to ecamsule trans- 
trans ho mer. 

Total impurities —Calculate the sum of the related com- 
poiinds and unspedfied impurities from the Test for related 
compounds A to F and the Fest for related compound G, 
Ecamsule exo~2diydroxyecamsule, Ecamsule enao-2-hydroxye- 
camsule, and unspecified impurities: not morę than 5.0% of 
totaE impurities is found. 

Assa y —[notę—P repare Solutions immediately before use, 
and protect them from Irght in !ow-actinic gfassware.] 

1% Triethylamine satution —Prepare a mixture of water 
and triethylamine (100:1), and aajust with phosphoric acid 
to a pH ot 7. 

Mobile phase —Prepare a mixture of 1% Triethylamine so- 
iution and methanoJ (50:50). Make adjustments if necessary 
(see System Suitabifity under Chromatography (621)). 

Standard preparation —Dissolve an accuratefy weiahed 
quantity of USP Ecamsule Triethanofamine RS in Mobile 
bose, sonicating if necessary, to obtain a solution having a 
nown concentration of about 0.12 mg per mL of ecamsufe 
triethanolamine. 

Assay preparation —Transfer about 500 mg, accurately 
weighed, of Ecamsule Solution to a 1 GO-mL vofumetrjo 
fiask, and dilute with water to volume. Transfer 5,0 ml of 
this soiutlon into a 1GO-mL vo(umetrlc fiask, and dilute with 
water to voEume. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a 343-nm detector 
and a 4.0-mm x 125-mm cotumn that contains 5-pm pack- 
ing LI. The flow ratę is about 1 mL per minutę. Chromato¬ 
graph the Standard preparation, and record the peak re- 
sponses as directed for Procedurę: the relatfve retention 
times are about 1.0 for ecamsule trans-trans isomer and 2.9 
for the ecamsule cEs-trans isomer; the refative standard 
deviation of the sum of the ecamsule trans-trans and cis- 
trans peak areas for replicate injections ts not morę than 
2.0%; and the number of theoretical plates of the peak cor- 
responding to the trans-trans isomer is not less than 1430. 

Procedurę—Inject equal votumes (about 20 pL) of the 
Standard preparation and the Assay preparation into the 
chromatograph, record the chromatograms, and measure 
the peak areas. Cafculate the percentage of C^hb^OsS? In 
the portion of Ecamsule Solution taken by the formula: 

100(562.69/861.07)(17 W) C (r u I r s ) 

in whicb 562,69 and 861.07 are the molecular weights of 
ecamsule and ecamsule triethanofamine, respeetively; V is 
the volume, in mL, of the Assay preparation; W is the 
weight, in mq, of Ecamsule Solution used for the Assay prep¬ 
aration; C is the concentration, In mg per mL, of ecamsule 
triethanolamine in the Standard preparation; and r u and rs 
are the sum of peak areas corresponding to trans-trans and 


ds-trans isomers obtain ed from the Assay preparation and 
the Standard preparation , respettfvely. 


Echothiophate Iodide 


Aj 

. ^ ^ 


C9H 23 fN0 3 P5 383.23 

Ethanaminlum, 2-[(diethoxyphosphinyl)Lhio]-M,W,N- 
trimethyL, iodide; 

(2“Mercaptoethyl)tnmethylammonium iodide 5-ester with 
0,0-diethyI phosphorothioate [513-10-0]. 

DEFINJTION 

Echothiophate Iodide contains NLT 95.0% and NMT 
100.5% of echothiophate iodide (C9H23INO3PS), calcu- 
lated on the dried basis, 

IDENTIFICATION 
o A, 

Sample solution: 50 mg/mL 

Analysrs: To 2 ml of the Sample solution in a test tubę 
add 1 mL of nitric acid. Transfer 1 drop of Lhis mixture 
to another test tubę, add 1 mL of solvent hexane, and 
shake. 

Acceptance oriteria: (1) A brown preclpitate of iodine 
is formed after addition of nitric acid. (2) The solvent 
hexane acquires a pink colon 

* B. IDENTIFICATION TESTS—GENERAL, Phosphate (191) 

Analysis: Heat the remainder of the brown reaction 
mixture from Identification test A over a flame until a 
colorless solution remains (about 3 min). Cool, and di¬ 
lute with water to 10 mL. 

Acceptance cnteria: A 2-mL portlon of this solution 
meets the requirements. 

* C Identification Tests—General, Suffate (191): A 2-mL 

portion of the solution obtained in Identification test B 
meets the requirements. 

ASSAY 

* Procedurę 

In the preparation of a!l reagents, and throughout this 
procedurę, wherever water is spedfied, use only water 
that has been distilled, boiled for 10 min, and cooled 
while protected from the atmosphere. 

Solution A: Transfer 5.44 g of anhydrous dibasic so- 
dium phosphate to a 100-mL volumetnc fiask, and add 
a volume of 1 N sodium hydroxide VS that contains 
36.5 mEq of sodium hydroxide. Add 40 mL of water, 
shake to dissofve the sodium phosphate, and dilute 
with water to volume. 

Solution 8: Dilute 0,1 N iodine with water to 0,004 N, 
and standardize the solution on the day of use as fol- 
lows. Wefgh 150 mg of arsenie trioxide, and d3ssolve in 
20 mL of 1 N sodium hydroxide, by warming if neces¬ 
sary, tn a 500-mL volumetrlc fiask. Dilute with 40 mL of 
water, add 2 drops of methyl oranqe TS, then add 3 N 
hydrochloric acid until the yellow color is changed to 
ptnk. Add 2 g of sodium bicarbonate, then adcTwater 
to volume. Transfer 5.0 mL of this solution to a titration 
vessel, and add 50mL of Solution A (see Reagents, In- 
dicators , and Solutions — Solutions). Utratę with 0,004 N 
iodine, determining the endpoint potentiometncally, us- 
ing platinum and silver-siiver chlonde electrodes. Calcu- 
late the normality. Each 197.8pg of arsenie trioxide is 
equivalent to 1 mL of 0,004 N Iodine. 

Sample solution: 1.25 mg/mL of Echothiophate Iodide 
in water 
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Analysis: Transfer 10-0 ml of the Sample solution to a 
titration vessel containing 30 ml_ of water. Add 10-0 mL 
of Solution A, cover, and altów to stand for 20 min at 
25 ± 3°. Add 2 mL of glacial acettc add rapidly and with 
mixing. Titrate wlth Solution B, determining the 
endpoint potentiometrically, using platinum and 
stlver-silver chloride electrodes. Correct for the amount 
of free thiol sulfur by repeating the procedurę but add- 
ing the glacial acettc acid first, then Solution A, and ti- 
trating immedrately, Subtract the volume of Solution B 
used in the second titration from that used in the frrst. 
Each ml of 0.004 N lodine is equivalent to 1 -533 mg of 
echothiophate iodide (C 9 H 23 INO 3 PS). 

Acceptance criteria: 95.0%-100.5% on the dried basis 

5PECIFSC TESTS 

O LOSS ON DRYJNG (731) 

Analysis: Dry under vacuum over phosphorus pentox- 
ide at 50° for 3 h. 

Acceptance criteria: NMI 1.0% 

ADDJTJONAL REQUIR£MENTS 

>& Packaging and Storagei Preserve in tight, light-resistant 
contamers, preferabiy at a temperaturę below 0 °. 


Echothiophafe iodide for Ophthalinlc 
Solution 


DEFIN1TION 

Echothiophate Iodide for Ophthalmic Solution is steriJe 
Echothiophate Iodide- ft may contain Mannitot or other 
suitable diluent. It contains NLT 95.0% and NMT 115-0% 
of the labeied amount of echothiophate Iodide 
(QH Z 3 IN0 3 P5). 

IDENTIFICATION 

* A- 

Sampfe solution: Nominafly equivalent to 1 .2 mq/mL 
of echothiophate iodide in water from Echothlopnate 
Iodide for Ophthalmic Solution 

Analysis: To 1 mL of the Sample solution add 0.2 mL of 
2 N hydrochloric acid and 0.2 mL of 30% hydrogen 
peroxide, Add a few drops of soivent hexane, and 
shake. 

Acceptance criteria: (1) The color turns brown after 
the addition of 30% hydrogen peroxide. ( 2 ) The sol- 
vent hexane acquires a pmk color, 

* B. 

Analysis: To 5 mL of the Sample solution from Identifica¬ 
tion test A add 0.5 mL of sodium hydroxide solution (1 
in 2), heat at 50 Q for 2 min, cool to room temperaturę, 
and add 1 ml of sodium nitroferricyanide T$. 

Acceptance criteria: A deep-red color is produced. 

AS5AY 
■ Procedurę 

In the preparation of all reagents, and throughout this 
procedurę, wherever water is specified, use only water 
that has been distilled, boiled for 10 min, and cooied 
whlle protected from the atmosphere. 

Solution A: Transfer 5-44 g of anhydrous dibasic so¬ 
dium phosphate to a 1 GO-mL volumetric fiask, and add 
a volume of 1 N sodium hydroxide VS that contains 
36.5 mEq of sodium hydroxide. Add 40 mL of water, 
shake to dissolve the sodium phosphate, and dilute 
with water to volume. 

Solution B: Difute 0.1 N iodtne with water to 0.004 N, 
and standardize the solution on the day of use as fol- 
lows. Wetgh 1 50 mg of arsenie trioxrde, and dissolve rn 
20 mL of 1 N sodium hydroxide, by warming if neces- 


sary, in a 500-mL volumetric fiask. Dilute with 40 ml of 
water, add 2 drops of methyl orange TS, then add 3 N 
hydrochloric acid until the yellow color is changed to 
pink. Add 2 g of sodium bicarbonate, then adef water 
to volume. Transfer 5.0 mL of this solution to a titration 
vessel, and add 50 mL of Solution A (see Reagents, In- 
dicators, and Solutions—Solutions ). Titrate with 0.004 N 
lodine, determining the endpoint potentiomefrically, us¬ 
ing platinum and silver-silver chloride electrodes. Caku- 
late the normality. Each 197.8jug of arsenie trioxide is 
equivalent to 1 mL of 0.004 N iodine. 

Sample solution: Dissolve the contents of a counted 
number of yials of Echothiophate Iodide for Ophthalmic 
Solution, equivalent to 30 mg of echothiophate Iodide, 
by adding 5 ml of water to each vial. Combine the 
Solutions, and mix. Dilute a portion of the mixture, 
equivalent to 12 mg of echothiophafe iodide, with 
water to 40 mL. 

Analysis: To the Sample solution add 10.0 mL of Solution 
A t cover, and aliow to stand for 20 min at 25 ± 3°, Add 
2 mL of glacial acettc acid rapidly and with mixing. Ti¬ 
trate with Solution B, determining the endpoint potenti- 
ometrically, using platinum and silver-silver chloride 
electrodes- Correct for the amount of free thiol sulfur 
by repeating the procedurę but adding the glacial ace- 
tic acid first, then Solution A, and titrating immediately. 
Subtract the vofume of Solution B used in the second 
titration from that used in the first. Each mL of 0.004 N 
lodine is equlvatent to 1.533 mg of echothiophate io¬ 
dide (C g H Z3 IN0 3 P5). 

Acceptance criteria: 95.0%-115.0% 

5FECIFIC TESTS 

o Cowiputeness OF Solution (641): The contents of one 
Container dissolve in 10 mL of carbon dioxideTree water 
to yteid a elear solution. 

® Sterility Tests (71): Meets the reguirements 

q Water 

Dry all giassware used in the foliowing procedurę at 
105° for 4 h, and storę In a desiccator or dry box* * 
Perform as many operatlons as possible in a dry box. 
Solution A: Wash 150g of 8- to 12-mesh type 3A mo- 
lecular sieve with several pórtions of dehydrated alcoho! 
to remove the fine pardcles. Ptace the washed molecu- 
!ar sieve in a shallow borosiiicate giass tray, heat En an 
oven at 350° for 2 h, and cool in a dry box. Transfer 
the dry molecular sieve to a 1-L conical fiask, add 
700 mL of dehydrated aicohol, insert the stopper, and 
ailow to stand for NLT 48 h before using. 

Internaf standard solution: Place 0.1 7 mL of methanol 
in a 100-mL volumetric fiask, and add Solution A to vol- 
ume. Prepare this solution fresh daiiy. 

Standard Solutions: Into three 25-mL volumetric. flasks, 
each containing 15 mL of Internaf standard solution, 
transfer 5, 40, and 75 pL of water, respectively. Dilute 
with Internal standard solution to voiume. Prepare these 
Solutions fresh daiiy. 

Sample solution: Carefufly remove the protective re- 
tainer and cap from five vials of Echothiophate Iodide 
for GphthaJmic Solution without removing the elasto- 
meric septum dosure. Discard the separated parts, and 
weigh each closed via! and contents. Inject through the 
septum of each vial 400 pL of internal standard solution, 
using a suitabfe gas-tight syringe, and ailow to stand 
for 1 h, swirling occasfonaily to dissolve the residue. 

After 1 h, remove 300 pL of solution from each vfal by 
using a gas-tight syringe; transfer to a dry small-voi- 
ume, sample-collecting via! equipped with a sampllng 
valve system ; 1 and mix the comoined Solutions. 

1 Suitable sample-collecting vials and sampling valve systemu are availabl& as 

Catalog Nos. 1 3098 and 1 3099 3-mL and 5-mL via!s and CataJog No, 10135 

valve from Pierce Chemical Co., P O. Box 11 7 , Rockford, IL 6T10S. 
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Chronraatographk system 

(See Chromatograpny System Suit a bil i ty.) 

Modę: GC 

DetecEor: Thermal conducttvity 
Cofumn: 2-mm x 1.8-m sllylated glass; packed with 
80- to IGO-mesh surface-silanized packing S3 
Temperatures 
Column: 115° 

Injection port: 200 c 
Detector: 225° 

Carrier gas: Dry helium 
Flow ratę: 45 mL/min 
Injection volume: 3-4 pL 
System suitability 

Sam pies: Standard Solutions, chromatograph a suffi- 
cient number of injections 
Sui tability requirements 

Resolution: NLT 2.0 between the water and metha- 
nol peaks 

Relative standard deviation: NMT 5.0% 

Analysis 

Sam pies: Standard Solutions and Sampie solution 
Measure the responses for the ftrst (water) and second 
(methanol) major peaks obtained for each. Plot the ra- 
tios of the peak responses of water to methanol versus 
the concen kation, in mg/mL, of water rn each Stan¬ 
dard solution. if the plot is not linear, discard it, and 
repeat the chromatography on additionaj portions of 
the Standard Solutions. Similarly, inject a portion of the 
Sampie solution, record the chromatogram, and meas¬ 
ure the responses for the two major peaks. By compar- 
ison with the linear standard plot, determine the con- 
centration, in mg/mL, of water in the Sampie solution 
as Lhat corresponding to the rafio of the peak re¬ 
sponses of water to methanol from the Sampie soiu- 
tion. Remove the elastomeric septum closure from 
each test vial, discard the contents, and rinse each vial 
and closure with several portions of methanol. Dry the 
viais and the dosures in a stream of dry nitrogen, and 
subtract this weight from that of the cfosed vlafs and 
contents obtained as directed in the Sampie solution. 
Calculate the percentage of water content In the por¬ 
tion of Echothiophate Iodide for Ophthalmic Solution 
taken: 


Result = [{CIV)IW\ x 100 

C = concentration of water in the Sampie solution 
(mg/mL) 

V = volume of fnternoI standard solution , 0.4 ml 

W - average weight of Echothiophate Iodide for 

Ophthalmic Sofution in the viafs (mg) 
Acceptance criteria: NMT 2.0% 

ADIDITIONAL REQIilREKVIENT5 

o Packaging a m Storage: Preserve in tight containers, 
preferably of Type 1 glass, at controlfed room 
temperaturę. 


Ecooazoie Nitrate 



C tb H 1s CI 3 N 2 0' hno 3 


444.70 


1 ft-lmidazole, l-[2-[(4-chlorophenyl)methoxy]-2-(2,4- 
dichforophenyl)ethyl]“, mononitrate, (+)-; 
(±)-1-[2,4-Dichloro-/lf(p-chlorobenzyl)oxy]phenethyl]dmid- 
azole mononitrate [24169-02-6]. 

DEFINITION 

Econazole NItrate contains NLT 98.0% and NMT 102.0% of 
econazole nitrate (C^HuChN^O ■ HNÓ 3 ), calculated on 
the dried basis. 

KDEIMT9FKATION 
O A. INFRARED ABSORPTIOM (197K) 

* B. The retention time of the major peak of the Sampie 
solution corresponds Lo that of me Standard solution, as 
obtained in the Assay. 

* C. 

Sampie solution: 10 mg with 5 ml of water 
Analysis: Shake the Sampie solution , and cool the result- 
ing suspension in Ice. Keeping the suspension cool, add 
0.4 mL of potassium chloride solution (1 in 10), 0.1 ml 
of diphenylamrne TS, and, dropwise with shaking, 5 ml 
of sulfuric acid. 

Acceptance criteria: An intense blue color develops. 

ASSAY 

* Procedurę 

Solution A: 0.77 g/L of ammonium acetate in water 
Solution B: Methanoi and Solution A (20:80) 

Solution C: Acetonitrile and methanol (60:40) 

Mobile phase: See Tobie 1 


Tabte 1 


Time 

(mini 

Solution B 

(W 

Solution C 
(%1 

0 

60 

40 

25 

10 

90 

27 

10 

90 

27.1 

ĆO 

40 

30 

60 

40 


Diluent: Methanol and water (40:60) 

Standard solution: 0.4 mg/mL of USP Econazole Ni¬ 
trate RS in Diluent, [Notę—-S onkation may be needed 
to dissoive the Standard.] 

Sampie sofution: 0.4 mg/mL of Econazole Nitrate in 
Diluent . [Notę—S onication may be needed to dissolve 
the sampie.] 

Chromatographk system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 10<m; 3-pm packing LI 

Column temperaturę: 35° 

Flow ratę: 1.5 mL/min 
Injection volume: 1 0 pL 
System suitability 
Sampie: Standard solution 
Suitability requirements 
Taiiing factor: NMT 1,5 
Relative standard deviation: NMT 0,73% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of econazole nitrate 
(CTEiHiiChNzO ■ HNOb) in the portion of Econazole Ni¬ 
trate taken: 

Result - (r t jM) x (Q/Qi) x 100 

ru - peak response of econazole from the Sampie 
solution 

ts = peak response of econazole from the Standard 
solution 

Q - concentration of USP Econazole Nitrate RS in 
the Standard solution (mg/mL) 
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C u - concentration of Econazole Nitrate m the 
Sample solution (mg/mL) 

Acceptance cnteria: 98.0%-102>0% on the dried basis 


IMPURETIES 

o Residue on Ignition (281): NMT 0.1% 

« Organic Impurities 

Mobile phase and Chroniatographic system: Proceed 
as drrected in the Assoy. 

Standard solution: 0.02 mg/ml each of USP Econazole 
Related Compound A RS, USP Econazole Related Com¬ 
pound B RS, and USP Econazole Related Compound C 
RS, and 0.01 mg/mL of USP Econazole Nitrate RS in 
methanol 

Sample solution: 10 mg/ml of Econazole Nitrate in 
methanol 
System sultability 
Sample: Standard solution 

[NOTĘ—5ee Tabie 2 for the relative retention times.] 
Suitability requirements 

Resolution: NLT 3.0 between econazole related com¬ 
pound C and econazole 

Relative standard deviation: NMT 3% for econazole 
related compound A, econazole related compound B, 
econazole related compound C, and econazole 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of econazole related com¬ 
pound A, econazole related compound B, or econazole 
related compound C in the portion of Econazole Ni¬ 
trate taken: 



Result = (rJn) x (Q/Cu) x 100 

r u - peak response of econazole related compound 
A, econazole related compound B, or 
econazole related compound C from the 
Sample solution 

rs = peak response of econazole related compound 
A, econazole related compound B, or 
econazole related compound C from the 
Standard solution 

C$ - concentration of USP Econazole Related 
Compound A RS, USP Econazole Related 
Compound B RS, or USP Econazole Related 
Compound C RS in the Standard solution 
(mg/ml) 

Cu - concentration of Econazole Nitrate in the 
Sample solution (mg/mL) 

Calculate the percentage of any other unspecified 
impurities in the portion of Econazole Nitrate taken: 

Result - (ru/rś) X (Cs/ Cu) X 100 

ru = peak response of each impurity from the 
Sample solution 

r s - peak response of econazole from the Standard 
solution 

Cs - concentration of USP Econazole Nitrate RS In 
the Standard solution (mg/ml) 

Cu = concentration of Econazole Nitrate in the 
Sample solution (mg/mL) 

Acceptance cnteria: See Tabie 2. 


Tabie 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Cnteria, 

NMT (°/o\ 

Econazole related 
comoound A 

0.2 

0375 

Econazole related 
comoound B 

0,6 

0.375 

Econazole related 
comoound C 

0,8 

0.375 


Tabie 2 (Continued) 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Econazole 

1.0 

,,_ 

Any individual 
unspecified 
impuritY 

— 

_.0,10_j 

To tal impurities 

— 

2.0 


5PEC1FK TE5TS 

• Loss ON Drying (731) 

Anaiysis: Dry at 105° to constant weight 
Acceptance cnteria: NMT 0.5% 

ADDITflONAL REQUBREMENTS 

* Packaging and Storage: Preserve in well-closed contain- 

ers, protected from light 
■ USP Reference Stamdards (11) 

USP Econazole Nitrate RS 
USP Econazole Related Compound A RS 
Deschlorobenzyl econazole; 

1 -(2,4-Dichlorophenyi)-2-(1 H-imidazol-1 -yl)ethanol. 
CuEh 0 CbN 2 O 257.12 
USP Econazole Related Compound B RS 
Econazole aminę; 

2-[(4-Ch]orobenzy[)oxy]-2-(2,4- 

dichlorophenyl)ethanamjne. 

CuHi-iCbNO 330.64 
USP Econazole Related Compound C RS 
Econazole auarternary salt; 

N(4-ChloroDenzyl)-3-(2-[(4-chlorobenzyl)oxy]-2-(2,4- 
dichlorophenyl)ethyl}-1 hMmidazoh34um nitrate (salt). 
CzsH^iCluNsCh 569.26 


Edetate Calcium Disodium _ 

Portions of thls monograph that are nationaf USP text, and 
are not part of the narmonized text, are marked with 
symbols (♦♦) to spedfy this fact. 


2tin* 




yHjO 


C ia H 12 CaN 2 Na 2 O a - xH 2 0 374.27 

Calciate (2-), [[N / N'-1,2-ethanediylbis[W-(carboxymethyl)- 
glydnato]](4-)-N,NbO,OV0 N /O N ']-, disodium, nydrate, (GC- 
6 - 21 )-; 

D rsodi u rm[(ethylenedInitri lo)tetraaceta to] cal datę (2-) hyd ratę 
[23411-34-9]. 

Anhydrous [62-33-9]. 

DEFINITION 

Edetate Caldum Disodium contalns NLT 98.0% and NMT 
102.0% of edetate caldum disodium (CiDEhaCaMzNazOi), 
calcufated on the anhydrous basis. 

IDENTIFICATION 

* ♦A. INFRARED ABSORPTION (197M) # 

■ B. Procedurę 

Sample: 2 g 

Anaiysis: Dissolve the Sample In 10 mL of water, add 
6 ml of lead (11) nitrate solution (33 in 1000), shake, 
and add 3 mL of potassium iodide TS: no yellow precip- 
itate is formed. Make this solution alkaline by the addi- 
tion of diluted ammonia solution (7 in 50), and add 
3 mL of a m mon rum oxalate TS, 
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Acceptance criteria: A white predpitatfi h formed, 

* C. PROCEDURĘ 

Sample: 0.5 g 

Analysis: DissoNe 0.5 g in 10mL of water, and add 
10 mL of potassium pyroantimonate TS, 

Acceptance criteria: A white, crystallrne predpitate is 
formed, The formation of the predpitate is acoelerated 
by rubbing the inside wali of the test tubę with a glass 
rod, 

ASSAY 

* Procedurę 

Sample: 500 mg of Edetate Calcium Disodium 

Analysis; Transfer the Sample into a 200-mL volumetnc 
fiask. Disso!ve in and dilute with water to volume, and 
mix, Pipet 20 mL of this solution to 80 mL of water, 
and adjust with diluted nitric add to a pH of 2-3. Add 
two drops of xylenol orange T5, and titrale with 0.01 
M bismuth nitrate VS untif the color of the soiution 
changes from yellow to red. Each mL of 0.01 M bis¬ 
muth nitrate V$ is equiva[ent to 3743 mg of edetate 
calcium disodium (CioH^CaN^Na^Oa)- 

Acceptance criteria; 98.0%-102.Q% on the anhydrous 
basis 

1MPURITIES 

* Chloride and Sulfate, Chlonde <221) 

Sample soiution: To 0.70 g of Edetate Calcium Diso- 
diunn add 20 mL of water and 30 mL of diluted nitric 
acid. Allow to stand for 30 min, and fiiter. To 10 mL of 
the filtra te add water to make 50 ml. 

ControI solution; Prepare with 0.40 mL of 0.01 M hy¬ 
drach loric acid VS. 

Analysis: Proceed as directed in the chapter. 

Acceptance criteria; NMT 0.10% 

Defete the folfowłng: 

** Heaw Metals, Method II (231): NMT 20 ppm# (a\m i- 

Organie Impurities 

* Procedurę i: Disodium Edetate 

Sample: 1.00 g of Edetate Calcium Disodium 

Analysis; Dissolve the Sample in 50 mL of water. Add 
5 mL of ammonia^ammonium chloride buffer TS, and 
40 mg of eriochrome black T-sodium chloride Endica- 
tor. Titrate with 0.01 M magnesium chlonde VS untrl 
the co tor of the soiution changes from blue to red- 
violet. 

Acceptance criteria; NMT 3.0 mL of 0.01 M magne¬ 
sium chloride V5 is consumed (NMT 1*0%). 

* * Procedurę z: Limit of Nhiulotriaceik Acid 

Mobile phase: Add lOmL of 1.0 M tetra bu tylammo- 
nium hydroxide in methanol to 200 mL of water, and 
adjust with 1 M phosphoric acid to a pH of 7.5 ± 0,1, 
Transfer the solution to a 1000-mL volumetnt ffask, 
add 90 mL of methanol, dilute with water to volume, 
pass through a fiiter of 0.5-pm or finer porę size, and 
degas* 

Cupric nitrate solution: 10 mg/mL of cupric nitrate 
[Cu(N0 3 ) 2 ] in water 

Standard stock soiution: Transfer 100 mg of nitdlo- 
triacetic acid to a 10-mL volumelric fiask, add 0,5 mL 
of ammonium hydroxtde, and mix. Dilute with water 
to volume, and mix. 

Standard solution: Transfer 1,0 g of Edetate Calcium 
Disodium to a 100-mL yolumetnc fiask, add 100 juL of 
Standard stock solution , dilute with Cupric nitrate solu¬ 
tion to vofume, and mix. Sonicate, if necessary, to 
achieve complete solution. 

System suitability solution: Transfer 10 mg of Edetate 
Calcium Disodium to a 100-mL volumetric fiask, add 
100 |iL of Standard stock solution, dilute with Cupric-ni- 


tratę solution to volume, and mix. Sonicate, if neces¬ 
sary, to di$sol\/e, 

Sample soiution: 10 mg/mL of Edetate Calcium Diso¬ 
dium in Cupric nitrate soiution. Sonicate, if necessary, to 
achieve complete soiution. 

Chromatographic system 
(See Chromatogrophy (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
CoJumn: 4.6-mm x 15-cm; pacłcing L7 
Flow ratę: 2 mL/min 
Injection volume: 50 pL 
System suitability 

Samples: System suftability solution and Standard 
solution 

[Notę —The relative retention U mes for nitrilotriacettc 
add, copper, and edetate are about 0.35, 0,65, and 
1.0, re$pectively.] 

Suitability requiremenls 

Resolution: NLT 3 between nitriJotriacetjc acid and 
copper, System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
soiution 
Analysis 

S a m p f es; S tandard solu tion and Sample soiution 
Measure the responses for the major peaks. 

Acceptance criteria: The peak response of nitrflo* 
triacetic acid from the Sample solution does not exceed 
the difference between the nitrilolnaeetjc acid peak re- 
sponses obtained from the Standard solution and the 
Sample soiution (0,1%).+ 

SPECIFIC TESTS 

* PH (791) 

Sample solution: A solution {1 in 5) 

Acceptance criteria: 6.5-8.0 

* Water Determination, Method i (921) 

Sample: 0,2 g 

Acceptance criteria: 5.0%-l 3.0% 

ADDłTIONAL REQUIREMENTS 

* *PACKAGtNG AND Storage: Preserve in tight containers. 

No storage reąuirements specified.# 

« USP Reference standards (11) 

USP Edetate Calcium Disodium RS 


Edetate Calcium Disodium Injection 

» Edetate Calcium Disodium Injection is a stenie 
solution of Edetate Calcium Disodium in Water 
for injection, It contains, in each ml, not less 
than 180 mg and not morę than 220 mg of 
CioH^CaNzNaiOs. 

Packaging and storage—Preserve in single-dose contain¬ 
ers, preferably of Type I glass. 

USP Reference standards (11)— 

USP Edetate Calcium Disodium RS 
USP Endotoxin R$ 

Identification— 

A: Transfer a volume of Injection, equivafent to about I g 
of edetate calcium disodium, to an evaporating dlsh, and 
evaporate on a steam bath to dryness: the residue responds 
to Identification test A under Edetate Calcium Disodium . 

B: It responds to Identification test 8 under Edetate Cal- 
cium Disodium. 

Bacterial Endotoxins Test (85)—tt contains not morę 
than 0.01 USP Endotoxin Unit per mg of edetate calcium 
disodium. 
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pH (791); between 6.5 and 8,0. 

Paitkulate Matter m Injections (788): meets the re- 
guirements for small-volume mjectbns. 

Other requirements —3t meets the reguirements under In- 
jections and Implonted Drug Products (1). 

Assay—Dilute an accurately measured volume of Injectron, 
equrvalent to about 1 g of edetate cafcium disodium with 
water to about 75 mL. Add 25 mL of 1 N acetic add and 
1 mL of dlphenylcarbazone TS, mix, and Utratę slowty with 
OJ M mercuric nitrate VS to the appearante of the first 
purplish colon Perform a blank determination, and make 
any necessary eorrection. Each mL of OJ M mercuric nitrate 
rs equivalent to 37.43 mg of CioHizCaN^NaiOs. 


Edetate Disodium 


C, 0 Hi4NjNajO 8 ■ 2H 2 0 372.24 

CioHuNjNaiO, 336.21 

Głycine, N,N'-1,2-ethanediyibis[N-(carboxymethyl)-, diso¬ 
dium saJt, dihydrate; 

Disodium (ethyienedinitrilo)tetraacetate dihydrate 
[6381-92-6]. 

Anhydrous [139-33-3]. 

DEFINITBON 

Edetate Disodium contams NLT 99.0% and NMT 101.0% of 
edetate disodium (CmHuNaNa^Oe), calculated on the 
dried basis. 

IDENTIFICATION 

• A. Infrared Absorption (197K) 

■ E. 

Sample: 50 mg 

Analysis: To 5 mL of water in a test tubę add 2 drops of 
ammonium thiocyanate TS and 2 drops of ferrie chlo- 
ride TS, To the deep red solution add the Sample. 
Acceptance criteria: The red color rs discharged, teav- 
rng a yeJlowish sol u tron, 

• C Idektifkation Tests—General, Sodium <191): It mee:s 
the requirements of the pyroantimonate predpitation 
test. 

ASSAY 

• Procedurę 

Sample solution; Dissolve 5 g of Edetate Disodium in 
about 100 mL of water contained in a 250-mL volume> 
ric fiask Add water to voiume. 

Analysis: Place 200 mg of chelometric standard calcium 
carbonate, previously dried at 110° for 2 h and cooled 
in a desiccator, Into a 400-ml beaker, Add 10 mL of 
water, and swiri to form a slurry, Cover the beaker with 
a watch glass, and without removing the latter, add 
2 mL of 3 N hydrochloric add from a pipet. Świr! the 
contents of the beaker, and dissolve the calcium car¬ 
bonate. With water, wash down the sides of the beaker, 
the outer surface of the pipet, and the watch glass, and 
dilute with water to 100 mL. While stirring the soiutior, 
preferably with a magnettc stirrer, add 30 mL of the 
Sample salut hn from a 5 O-ml bu ret Add 15 mL of 1 N 
sodrum hydroxide and 0.30 g of hydroxy naphthol 
blue, and continue the titration with the Sampfe solution 
to a blue endpoint. 

Calculate the welght of edetate disodium 
(CioE^NjNajOB) in the portion of Edetate Disodium 
taken: 

Result = (Vj/Vu) x Wx{MnfMrz) 

Yr = total volume of the Sample solution (mL) 


Vu = volume of the Sample solution consumed in 
the titration (ml) 

W = weight of calcium carbonate (mg) 

Mri = molecular weight of edetate disodium, 336.21 
M t3 ~ molecular weight of cafcium carbonate, 

100.09 

Acceptance criteria: 99.0%-l 01.0% on the dried basis 

IMPURfTfES 


Delete the foHowIng: 

# * * Heavy Metals, Method U (231): NMT 50 ppm* (mad *. 

jan-2aiaj 

• Calcium 

Sample solution: 1 g of Edetate Disodium in 20 mL of 
water 

Analysis: To the Sample solution add 2 drops of methyi 
red TS, and neutralize with 6 N ammonium hydroxide, 
Add 3 N hydrochloric acid dropwise until the solution is 
just acidic, and then add 1 mL of ammonium oxalate 
TS. 

Acceptance criteria: No precipitate is formed. 

« Limit of Nitrilotriacetic Acid 

Mobile phase: Add lOmL of 1*0 M tetrabutylammo- 
nium hydroxide in methanol to 200 mL of water, and 
adjust with 1 M phosphoric acid to a pH of 7.5 ± OJ. 
Transfer the solution so obtained to a 1000-mL volu- 
metric fiask. Add 90 mL of methanol, and dilute with 
water to volume. Pass through a filter of 0.5-pm or 
finer porę size, and degas. 

Cupric nitrate solution: 10 mg/mL of cupric nitrate 
[CufNOj)?] 

Standard stock solution: Transfer 100 mg of nitrilo¬ 
triacetic acid to a 10-mL volumetric fiask, Add 0.5 mL of 
ammonium hydroxide, mix, and dilute with water to 
voIume, 

Standard solution: Transfer 1.0 g of Edetate Disodium 
to a 100-mL volumetric fiask, Add 100 pL of Standard 
stock solution , and dilute with Cupric nitrate solution to 
volume> !f necessary, sonicate to dissofve. 

System suitability solution: Transfer 10 mg of Edetate 
Disodium to a 100-mL volumetric fiask. Add 100 pL of 
Standard stock solution , and dilute with Cupric nitrate 
solution to volume. If necessary, sonicate to dissolve* 
Sample solution: 10 mg/mL of Edetate Disodium in Cu - 
pric nitrate solution , Jf necessary, sonicate to di$solve* 
Chromatographic system 
(See Chromatogropny {62 1), System Su i ta bili ty.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 15-cm; packing L7 
Flow ratę: 2 mL/min 
Injectfon volume: 50 pL 
System suitability 

Samples; Standard solution and System suitability 
solution 

[NOTĘ—The reiative retention tlmes for nitrilotriacetic 
acid, copper, and edetate are about 0.35, 0.65, and 
1.0, respectrvelyj 
Suitability reguirements 

Resolution: NLT 3 between nitrilotriacetic acid and 
copper, System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample 50 /u t/on 
Acceptance criteria: NMT 0.1%; the response of the 
nitrilotriacetic add peak of the Sample solution does not 
exceed the difference between the nitrilotriacetic add 
peak responses from the Standard solution and the Som- 
ple solution . 





USP 40 


Offidal Monographs / Edrophonium 3941 


SPECIFIC TESTS 

* fH (791) 

Sample solution: 50 mg/mL 
Acceptance critena; 4.G-6.0 

* Loss on drying (731) 

Analysis: Dry at 150 c for 6 h. 

Acceptance criteria: 8,7%-J1 A% 

ADD1TIONAL REQUSREMENTS 

* Packaging and Storage: Preserve in well-dosed 
containers. 

* USP Referenci Standarps (11) 

USP Edetate Disodium RS 


Edetate Disodium Injection 

» Edetate Disodium Injection is a sterile solution 
of Edetate Disodium in Water for Injection, 
which, as a result of pH adiustment, contains va- 
rying amounts of the disoaium and trisodium 
salts. It contains the equivalent of not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of CioHmNjNaaOa. 

Packaging and storage —Preserve in single-dose contain- 
ers, preferably of Type I glass. 

USP Reference standards (11)— 

USP Edetate Disodium RS 
USP Endotoxin RS 

Identification— Transfer a volume of Injection, equivalent 
to about 1 g of edetate disodium, to an evaporating dish, 
adjust with 3 N hydrochloric add to a pH of 5.0, and evap- 
orate on a steam bath to dryness: the residue responds to 
Identification tests A and C under Edetate Disodium. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 0.2 USP Endotoxin Unit per mg of edetate disodium, 
pH (791): between 6.5 and 7.5. 

Other requirements —It meets the requirements under In- 
jections ano Impianted Drug Products (1). 

Assay— 

Assay preparation—DWuie an accurately measured volume 
of Injection, equivaJent to about 2 g of edetate disodium, 
with water to voiume in a 100-mL volumetric fiask, and 
mix. 

Procedurę ’—?roceed as directed for Procedurę in the Assay 
under Edetate Disodium * Calcufate the weight, in mg, of 
Cioh^NaNaa-Oa in the volume of injection taken by the 
formula: 


(336.21/100,09) W(VrfV) 

in which 336,21 and 100.09 are the molecular weights of 
edetate disodium and ca Idu m carbonate, respectively; IV is 
the weight, in mg, of calcium carbonate; Vj is the volume, 
in mL, of the Assay preparation; and V is the volume, in ml, 
of the Assay preparation ronsumed in the titratlon. 


Edrophonium Chloride 


H P~\ m 


^cm 3 
* C 

CHj 


Benzenaminium, A/-ethyl-3-hydroxy-N,A/-dimethyK chloride. 
Ethyi{m-hydroxypheny])dimethylammonium chloride 
[116-38-1]. 

» Edrophonium Chloride contains not less than 
98.0 percent and not morę than 100.5 percent of 
CjnHifiCINO, calculated on the dried basis. 

Packaging and storage—Preserve in weifclused cunlain- 
ers. 

USP Reference standards (11)— 

USP Edrophonium Chloride RS 
Identification— 

A: tnfrared Absorption (197K). 

B: Ultravioiet Absorption (197U)— 

Solution: 50 pg per mL 
Medium: OJ N hydrochloric add. 

AbsorptIvities at 273 nm, calculated on the dried basis, do 
not differ by morę than 2.0%. 

C: To 10 mL of a solution (1 in 10) add 1 drop of ferric 
chloride TS: a vio!et-blue color is produced. 

D: it responds to the tests for Chloride (191). 

Melting rangę (741): between 165 3 and 170°, with de* 
composition* 

pH (791): between 4.0 and 5*0, in a solution (1 in 10)* 
loss on drying (731)—Dry it in a suitable vacuum drying 
tubę, using phosphoms pentoxide as the desiccant, for 
3 hours: it toses not morę than 0.5% of its weight. 

Residue on ignition (281): not morę than 0.1 %* 


Delete the fołłowing: 

*Heavy metals (231)—Dissolve 1.0 g in 25 mL of water: 
the limit is 0.002%.« tomem 

Limit of dimethylaminophenol —Dissolve about 500 mg, 
accurately werghed, in 5 ml of water in a separator. Add 
5 mL of pH 8*0 ph osp ha te buffer (see Buffer Solutions in the 
section Reogents, Inaicators, and Solutions), and sbake. Ex- 
tract with five 20-mL portions of chloroform, poollng the 
extracts in a 100-mL volumetric fiask, and add chloroform 
to volume. The absorbance of this solution, determined in a 
t-cm celi at 252 nm, with a suitable spectroph otom eter, is 
not morę than that of a 1 in 200,000 solution of dimethy- 
laminophenoi in chloroform, similariy measured (0.1%). 
Assay— Transfer about 175 mg of Edrophonium Chloride, 
accurately weighed, to a suitable fiask, and dissolve in about 
20 ml of glaciai acetic add. Add 5 mL of mercuric acetate 
TS, then add T drop of erystai vioiet TS, and titrate with 0.1 
N perchloric acid V$. Perform a blank determination, and 
make any necessary correction. Bach ml of 0.1 N perchloric 
add is equivalent to 20*17 mg of CjoHtńOINO. 


EdrophonSimrc Chloride Injection 

» Edrophonium Chloride Injection ib & sterile so¬ 
lution of Edrophonium Chloride in Water for In- 
jection. It contains not less than 95.0 percent and 
not morę than 105.0 percent of the labeled 
amount of CioHińCINO. 

Packaging and storage —Preserve in single-dose or in 
multipJe-dose containers, preferably of Type 1 glass. 

Labeling —Label the Injection in multiple-dose containers 
to indicate an expiration datę of not later than 3 years after 
the datę of manufacture, and label the Injection in single- 


Cit)Hi fi CINO 201.69 
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dose containers to indicate an ex pi rafio n datę of not later 
than 4 years after the datę of man ufać turę. 

USP Reference standards <11)— 

USP Edrophonium Chloride RS 
USP Endotoxin RS 

Identification— 

A: Ultroviolet Absorption {197U)—Test solution versus 
standard solution prepared as directed in the Assny. 

B: Place In a smali separator a voltime of Injection, equlv- 
alent to about 30 mg of edrophonium chlofide, add 15 mL 
of pH 9.6 aJkaline borate buffer (see Buffet Solutions in the 
section Reagents , Indicators , and Solutions) andSmLofal 
in 1000 solution of thymol b]ue In pH 9.6 alkalfne borate 
buffer, and msx. Add 10 ml of chloroform, shake thor- 
oughly, and allow to settle: a yellow color is produced in 
the chloroform layer. 

C: It responds to the tests for Chloride (191). 

BacteHal £ndofoxins Test (85)—tt contains not morę 
than 833 USP Endotoxin Unlts per mg of edrophonium 
chloride. 

pH (791): between 5.0 and 5,8, 

Other requ£remenfs—tt meets the reguirements under In- 
jections and Implanted Drug Products (1). 

Assay—Pipet a volume of Injection, equivalent to about 
50 mg of edrophonium chloride, into a glass-stoppered, 
50-mL centrffuge tubę. Add 5 mL of pH 8.0 phosphate 
buffer (see Buffer Solutions in the section Reagents, Indicators, 
and Solutions) and 5 g of sodium chloride. Wash the solution 
with four 20-ml portions of a mixture of equaj volumes of 
solvent hexane and ether. Transfer the aqueou5 phase to a 
100-mL volumetric fiask, add 0.1 N hydrochloric acid to vol- 
ume, and mix. Transfer a 5-mL aliquot of this solution to a 
50-mL volumetric fiask, add 0.1 N hydrochloric acid to vol- 
ume, and mix test solution, Dissolve an accuratety welghed 
guantity of USP Edrophonium Chloride RS in 0.1 N hyaro- 
chforic acid, and dilute quantitative!y and stepwise with the 
acid to obtarn a Standard solution having a known concen- 
tration of about 50 ug per mL. Concomitantly determine 
the absorbances of botn Solutions in 1-cm cells at the wave- 
length of maximum absorbance at about 273 nm, with a 
suitable spectrophotometer, using 04 N hydrochloric acid 
as the blank, Calculate the guantity, In mg, of CtoHssCINO 
in each mL of the Injection Laken by the formula: 

(C/V)(Au/As) 

in which C is the concentration, in pg per mL, of USP 
Edrophonium Chloride RS in the Standard solution; V is the 
volume, in ml, of Injection taken; and A u and As are the 
absorbances of the test solution and the Standard solution, 
respectively. 


DEF1NITION 

Efavirenz contains NLT 98,0% and NMT 102,0% of 
C 14 H 9 CIF 3 NO 2 , calculated on the anhydrous, solver1t4ree 
basis. 

IDENTIFICATION 

■ A. iNFRARED ABSORPTION (197K) 

Sample: Dry at 105° for 30 min, and cool in dessicator. 

• B. Ultrauiolet ABSORPTION (197U) 

$olvent: Methanol 

Standard solution: 10 pg/mL of USP Efavirenz RS in 
Solvent 

Sample solution: 10 pg/mL of Efavirenz in Solvent 
Acceptance criteria: Meets the requlrements 

ASSAV 

® Procedurę 

[Notę—P rotect Solutions of efavirenz from light. Use of 
polypropyiene HPLC viais is recomended to avoid possi- 
Ble degradation from certain types of glass vials.] 
Diluent: Acetonitrile and water (1:1) 

Solution A: Methanol, trifluoroacetic acid, and water 
(1:0.005:9), [Notę—U se only freshly-opened trifluoroa¬ 
cetic add, <6 months.] 

Solution B: Methanol, trifluoroacetic add, and water 
(9:0.005:1). [NOTĘ—Use only freshly-opened trifluoroa¬ 
cetic add, <6 months,] 

Mobile phase: See the gradient table below. 


Time 

Solution A 

Solution B 

(mini 


<%> 

0 

60 

40 

16 

50 

50 

23 

35 

65 

28 

30 

70 

29 

20 

80 

31 

20 

80 

32 

60 

40 

40 

60 

40 


Standard solution: 250ug/mL of USP Efavlrenz RS and 
1.0pg/mL of USP Efavlrenz Related Compound B RS In 
Diluent [Notę—D issolve in about 65% of the fiask vol- 
ume an Diluent and shake for 30 min or untll dissolved 
before dlluting with Diluent to volume.] 

Sample solution: 250 pg/mL of Efavlrenz In Diluent 
[Notę—D issolve in about 65% of the fiask vo!ume of 
Diluent, and shake for 30 min or until dissolved before 
diluting with Diluent to volume.] 

Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 250 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 0 
Column temperaturę: 40° 

Flow ratę: 1,5 mL/min 
Injection size: 35 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requirements 

Resolution: NLT 1.2 between efavirenz related com¬ 
pound B and efavrrenz 

Relative standard deviation: NMT 1.0% for 
efavirenz 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of CHH 9 CIF 3 NG 2 in the por- 
tion of Efavirenz taken: 

Result = (fu/r 5 ) x (Q/Cu) x 1 00 

ru = peak response for efavirenz from the Sample 
solution 


Efavirenz 



CMHjOFjNOa 315,67 

1ff-Benzo[dj[1,3]oxazin-2(4H)-one, 6 -chloro- 
4-cydopropylethynyl-4-tr3fluoromethyl; 

(5)-6’Ch I oro-4-{cyclopropylethy nyl)-1,4-d i hydro- 
4-(trifluoromethyl)-2H-3,l-benzoxazin-2"One 
[154598-52-4]. 
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r s = peak response for efavirenz from the Standard 
solution 

Cs - concentration of USP Efavirenz RS in the 
Standard solution (mg/ml) 

Cu - coneentration of efavirenz in the Sampie 
solution (mg/ml) 

Acceptance criteria: 98.0%-102.0% on the anhydrous, 
solventTree basis 

IMPURITIES 

Inorganic Impurities 

* RESIDUE on Ignition (281): NMT 0,2%, use a platinurn 
crucible 


Delete the foltowing: 

"• Heavy Metals, Method II (231): NMT 20 ppm* (d &v 

Organie Impurities 

* Procedurę i 

Diluent, Solutron A, Solution B, Sampie solution, and 
Chromatographic system: Proceed as directed in the 
Assoy. 

System suitabi lity solution: Use the Standard solution 
p rep a red as directed m the Assoy. 

Standard solution: 1.25 pg/mL of USP Efavirenz RS in 
Diluent, prepared from the System suitability solution 
System suitability 

Sam pies: System suitability solution and Standard 
solution 


Suitability requirements 

Resolution: NLT 1,2 between efavirenz related com- 
pound B and efavirenz. System suitability solution 
Relative standard deviation: NMT 5.0% for 
efavirenz, Standard solution 
Analysis 

Samples: Standard solution and Sampie sofution 
Calculate the percentage of any individuaf impurity in 
the portion of Efavirenz taken: 

Result = (ru/r*) x (Cs/Cu) x (1/F) x 1 00 

Tu = peak response for any lndividual impurity 
from the Sampie solution 
fs = peak response for efavirenz from the 
Standard sofution 

Cs = concentration of USP Efavirenz RS tn the 
Standard solution (mg/mL) 

Cu - concentration of Efavirenz in the Sampie 
solution (mg/ml) 

F = relatlve response factor (see Impurity Table 1) 

Acceptance eriteria 

lndlvidual impurities: See Impurity Table T [Notę— 
Disregard any peak less than 0.05%.] 

Total fmpurities: NMT 1.0% 

* Procedurę 2 

[Notę —Perform Procedurę 2 in addition to Procedurę 1 if 
the result for the total of the three impurities at a refa- 
tive retention time of 1J6 in Procedurę 7 exceeds 
0 . 10 %.] 


Impurity Tobie 1 


Ngme 

Relatlve 

Retention 

Time 

Relotive 

Response 

Factor 

Acceptance 

Criterta, 

NMT 

Efavirenz aminoaicohoh 

0.43 

0.26 

0.15 

Efavirenz ethene analog* 1 (efavirenz related compound 

a 

0.93 

0.9T 

0.40 

Efavirenz pent-3-ene-l -yne fcii) E 

1.16 

1.0 

0.10*1 

Efavirenz Dent-3-ene-!-yne UransY 

M6 

1.0 

0.T0« 

Efavirenz penteneyne* 

1 J6 

1.0 

0.10*1 

Efavirenz Dentvne analog* 

1.2 

1.0 

0.15 

M ethyi efavjrenz^ 

1.23 

1.0 

0.10 

Efavirenz amino alcohol methyl carbamate 11 

1,33 

0,83 

0.10 

N-Benzv!efavirenz‘ 

1.8 

0.71 

0.25 

Ęfąyirenz benzoylamlnoalcoholi 

1.9 

0.56 

0.15 

Ouinoline anaEoo !i 

1*45 

2.0 

0.10 

Efavirenz amino alcohol etbyl carbamate r 

1.53 

0.83 

0.10 

Unidentified impurity 4 ' 1 

1,60 

TO 

0.10 

Efayirenz amino alcohol bisfethoKycarbonyl)" 

1,63 

0.34 

0.10 

Unidentified Impurity 0 

M 

TO 

0.10 

Cydobutenylindale analoąp 

2.18 

0.48 

0.10 

Any other unknown mdivfdual impurity 


TO 

0.10 


■ (5)-2 - (2 - Amino- S -ch lo TQ p heny! )-4 -cy do p ra pyl -1,1,1 -irifluorobut-3-yn-2-ol, 
b (5, £}-ó - Chloro -4 -(2-cydopro pyl vi ny I )-4-( trtf luo ro me E hyI) -2 H- 3,1 -benzoxazj n -2-cne. 
c (S,f)-6-Chloro-4-(penŁ-3-en-1 -ynyl}*4-(trifluoramethyl)-2H-3,TbenzQxaL2in-2-ane, 

£S,Z)-6-Chtoro-4-Cpent-3-en-1 -ynylM-{ŁFifbDromethyO-2H-3,Tbenzoxa2in»2*one. 

* (S)-6-ChlortM^3-methylbub3-en-1 -ynyO^trifluoromethylJ-ZM-T1 -benzoxaztr-2-one, 

( (S)^ChJorO-4-(pent-l -ynyl}-4-(trifluoromeihy])-2/V-3,l -benzoxazin 2 one. 

9(SJ-ć-ChlorO’4-([C2fli H 2R5)-2-rnethyfcydoprcipyl]eihynyJJ-4-ttriffuoromethyl)-2W'3;l-benzoxazin-2-one, 
h (S)-Methyl 4-chlorO“2-(4-cydapropyl-1,1,1-tnfluQra-2-hydroxybut-3-yn-2-yl)phenykarbamate. 

1 (S> 6 -C h lo ro-4 -(cyd opropy I etbynył)~T-(4-m ethewy beri zy l}-4 -(t f if lud ro m ethy I )-2rt*3,1 - benzo* az in- 2 -on e, 
i CS)- N-(4-C h I o ro-2 -(A -cyc lopropyb 1,1,1 - tri fl uo ro - 2-hydroxybu t -3 -yn-2-yI)phenyl)-4- methoxybe nzami de. 
k 6’Ch loro-2 -cyc I op ro pyJ -4 -(t hf luo romethy! )qui noli ne 4 

I fi)’Ethyl 4-chforo-2-(4-cyclopropyM, TTtrFfluoro-2-hydroxybut-3-yn-2-yl)phenykarbamate. 
m Rełatfye retention time of 1.60. 

" <5)-Ethy| 4-chloro-2-f4-cyclopropyl-2-(ethoxycarbCłnyloxy)-l ,1,1 -triflUQrobut-3-yn-2-ylJphenykarbamate. 
oRelathre retention time of 2.1. 

p Ethyi 5<hloro-2’Cydobiitenyl’3-(trif|iJoromethyl)-l H-indole-1 -carboxylate. 

II [Notę—I f results eaceetl 0.10%, perform Procedurę 2 to sępa ratę the three coeluilng impurities and en surę that each impurity meeU the limit,] 
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Diluent: Acetonitnle, trifluoroacetic acid, and water 
(55:0,05:45) 

Solution A: Aceton itrile, trifluoroacetic aeid, and water 
(4:0.005:6). [Notę—U se only freshly-opened trifluoroa' 
cetic acid, <6 months,] 

Solution B: Acetonitrile, trifluoroacetic acid, and water 
(8:0.005:2). [NOTĘ—-Use only freshly-opened trifluoroa* 
cetic acid, <6 months,] 

Mobile phase: See the gradient labie helów, 


Time 

(min) 

Solution A 

f%> 

Solution B 
(%> 

0 

100 

0 

40 

0 

100 

45 

0 

100 

45.1 

100 

0 

50 

100 

0 


Standard solution: 1.25 pg/ml of USP Efavirenz RS in 
Diluent 

Sample solution: 250 pg/ml of Efavfrenz in Diluent 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 250 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 
Column temperaturę: 35° 

Flow ratę: 1.5 mL/min 
Injection size: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 1.5 for efavirenz 
Relative standard deviation: NMT 5.0% for 
efavirenz 
Analysis 

Samples: Standard solution and Sample solution 
Calcofate the percentage of each of the three speci- 
fled impurities in the portion of Efavirenz takem 

Result« (ru/r 5 ) x (Q/Cli) x (1/F) x 100 

fu - peak response for each of the three specified 
impurities from the Sample solution 
rs = peak response for efavirenz from the 
Standard solution 

Cs - concentration of USP Efavirenz RS in the 
Standard solution (pg/mL) 

Cu = concentration of Efavtrenz in the Sample 
solution (pg/mL) 

F - relative response factor (see Impurity Table 2) 

Acceptance criteria 

lndividual impurities: See Impurity Table 2 . [NOTt— 
Disregard any peak less than 0.05%.] 

SPECJFIC TESTS 

* Completeness of Solution <641): Meets the 
reguirements 


Solvent: Methanol 

Sample solution: 50 mg/mL of Efavirenz in Salvent 

* Water Determination, Method Ic <921) 

Sample: 100 mg/ml of Efavirenz in methanol 
Acceptance criteria: NMT 0.5% 
o IKANTIOMERIC PURITY 

Mobife phase: Hexane and ethanol (97:3) 

Retention time solution: 1 mg/mL of USP Efavirenz RS 
tn Mahile phase 

Standard solution: lOpg/mL of USP Efavtrenz Racemic 
RS in Mobile phase 

Sample solution: 1 mg/mL of Efavirenz in Mobile phase 
Chromatographic system 
(See Chromatography (621), System Suitability ,) 

Modę: LC 

Detector: UV 250 nm 

Column: 4,6-mm x 25-cm column; 5-pm packing L10 
connected in-line and before 4.6-mm x 25-cm col¬ 
umn; 10-pm packing L40 
Column temperaturę: 35° 

Flow ratę: 1.0 mL/min 
Injection size: 20 pL 
System suitability 

Samples: Standard solution and Retention time solution 
Suitability requirernents 

Efaviren 2 Identification: identify the (5)-efavirenz 
enantiomer peak, Retention time solution 
Resolution: NLT 3.0 between (fl)-efavirenz enanti¬ 
omer and (5>efavirenz enantiomer. Standard solution 
Relative standard deviatlon: NMT 5.0% for (R)- 
efavi re nz e na n ti o m e r 
Analysis 

Samples: Re ten tion time solu tion, S tan dard solution, and 
Sample solution 

[Notę—V erify the identifkation of the efavirenz peak 
based on the chroma tog ram of the Retention time solu¬ 
tion , The relative retention limes for (R)-efavirenz enan- 
tiomer and (5)-efavirenz enantiomer are 0.88 and 
1.00, respectively.] 

Calculate the percentage of (R)-efavirenz enantiomer in 
the portion of Efavirenz taken: 

Result = 100 x [rn/(ra + r s )J 

r n - peak response of (fl)-efavirenz enantiomer 
from the Sample solution 

r s = peak response of (5)-efavirenz enantiomer 
from the Sample solution 

Acceptance criteria: NMT 0.5% of (i?)-efavirenz 
enantiomer 

ADD1TIOKAL REQUIREMENT5 

• Packaging and Storage: Preserve in well-closed contain* 
ers, protected from light, and storę at controlled room 
temperaturę. 


Impurity Table 2 


Na me 

Relative 

Retention 

Time 

Re lat i ve 

Ręspgnsc 

Factor 

Acceptance 

Criteria, 

niyit 

Efavirenz 

1.0 

1.0 


Efavirenz Denu3-ene-1 -yne fcisV 

1.10 

U 

0.10 

Efavirenz oent-3-ene-l -vne (transP 

IM 

U 

0.10 

Efąyirenz penteneyne^ 

1.14 

1.0 

0.10 


* (5,hloro-4-{penU3-en~] ”ynyh-4-(trifluoromethyl}-2 W-3, 1 -bertzoxazin-2-one. 

(S,Z)-6-Ch[oro-4^pent’3-en-1 -ynyl)-4-Ctrifiuoromethyl)-2W-3.1 -ben20*azfn-2-one, 

■ (5)-6*Chloro-4^{3-meEhylbut-3-enn -ynyiJ^-CtriflgorornethylJ-ZW-i,! -benzo^azin-Z-oiie. 
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• USP Reference Standards (11) 

USP Efavirenz RS 

USP Efavirenz Related Compound B RS 
(5,£)-6-Chloro-4-(2-cydopropy)vinyl)-4-(trifluoromethyl)- 
2H-3,1-benzoxazin-2-one. 

ChHnCIFjNO, 317.69 
USP Efavirenz Racemic RS 


Efąyirenz Capsules 

DEFINtTION 

Efavirenz Capsules contain NIT 92.0% and NMT 108.0% of 
the labeled amount of efavtrenz (ChH^CIFiNOJ. 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

Sample solution: Disso3ve the contents of 1 Capsule in 
about 5 ml of acetonitrile by mixing on a vortex mixer. 
Allow to settle, remove about 3 ml of the solution, and 
centrifuge for about 5 min. Transfer 1-2 ml of superna- 
tant to a clean suitable Container, and evaporate to dry- 
ness under nitrogen. Mix 0.5-1 mg of the powder witn 
200 mg of potassium bromide. 

• B. Ultraviolet Absorption (197U) 

$olvent: Acetonitrile 

Standard solution: lOpg/ml in Solvent 

Sample solution: Disso!ve the contents of 1 Capsule in 
about 40 mi of 5olvent by shaking for about 30 min. 
Pass through a suitable nylon or PVDF membranę filter, 
discardtng the first 2 ml of fUtratę, and dilute a portion 
wlth acetonitrile to a concentration of lOjig/mL of 
efavirenz. 

Acceptance criteria: The UV absorption spectrum of 
the Sample solution exhibits maxima and minima at the 
same wavelengths as does the Standard solution. 

ASSAY 

• Procedurę 

Diluent: Acetonitrile and water (1:1) 

Solution A: Methanol, trifluoroacetic add, and water 
(1:0.005:9). [Note —Use only fresh3y~opened trifI uoroa- 
cetic add, <6 months.] 

Solution B: Methanol, trifluoroacetic acld, and water 
(9:0,005:1). [Notę—U se only freshly-opened trifluoroa- 
cetic acid, <6 months.] 

Mobile phase: See the gradient table below. 


Time 

(mM 

Solution A 

<%1 | 

Solution B 

{%> 

0 

60 

40 

16 

50 

50 

23 

35 

65 

28 


70 

29 

20 

80 

31 

20 

80 

32 

60 

40 

40 

60 

40 


Standard solution 1: 0.2 mg/mL of USP Efavlrenz Re¬ 
lated Compound B RS in Diluent 
Standard solution 2: 5 mg/mL of USP Efavirenz RS in 
acetonitrile, [NOTĘ—Sonicate to dissolve before diluting 
to finał volume.] 

Standard solution: 250j.ig/mL of USP Efavirenz RS and 
1 pg/mL of USP Efavirenz Related Compound B RS in 
Diluent prepared from Standard solution 2 and Standard 
solution 1 t respectively. [NOTĘ—Storę protected from 
light For the HPLC analysis, it is recommended to use 
polypropylene vrals H because degradation has been 
noted wlth certain brands madę of glass.] 


Sample stock solution: Transfer the contents of NLT 10 
Capsules to a suitable Container, and extract the con¬ 
tents in acetonitrile by mtxing for about 30 min to ob- 
tain a quantitative solution equivalent to about 5 mg/ 
mL of efavlrenz. [NOTĘ—Storę protected from light.] 
Sample soiution: Filter a portion of the Sample stock 
solution, and dilute the fil tratę with Diluent to obtain a 
solution of about 250 ug/mL of efavirenz. [Notę —Storę 
protected from light. tor the HPLC analysis, it is recom¬ 
mended to use polypropylene vials, because degrada¬ 
tion has been notea with certain brands madę of glassj 
Chromatographic system 
(See Chromatograpny (621), System Suitobiiity.) 

Modę: LC 

Detecton UV 250 nm 

Column; 4.6-mm x 15-cm; packtng L10 

Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
Injection size: 35 pi 
System suitability 
Sample: Standard solution 
Suitability requiremeots 

Resolution: NLT 1.2 between efavirenz related com¬ 
pound B and efavirenz 

Relative standard deviation: NMT 2.0% for 
efavirenz 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of efavirenz (CMhbCIFiNCh) 
in the portion of Capsules taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

r\j ~ peak response of efavirenz from the Sample 
solution 

r* * peak response of efavirenz from the Standard 

solution 

Cs - concentration of USP Efavirenz RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of efavirenz in the 
Sample solution (mg/mL) 

Acceptance criteria: 92.0%-l 08.0% 

PERFORMANCE TESTS 
• Dissolution (711) 

Medium: 1.0% (w/v) sodium lauryl sulfate in water; 

900 mL. [Notę—D o not deaerate.] 

Apparatus 2: 50 rpm, with helix sin ker 
Time: 45 min 

Standard solution: (L/900) mg/mL of USP Efavirenz RS 
in Medium , where L is the Capsule label claim in mg. A 
smali volume of methanol, NMT 10% of the finał vol- 
ume, could be used to solubiltze efavirenz, Dilute this 
solution with Medium to obtain a finał concentration of 
about 0.01 mg/mL for Capsules labeled to contain 
50 mg, or about 0.02 mg/mL for Capsules labeled to 
contain 100 mg or 200 mg. 

Sampie solution: Pass a portion of the soiution under 
test through a suitable filter of 0.45-pm porę size, and 
dilute with Medium to obtain a theoretical concentra¬ 
tion simitar to the Standard solution , assuming compfete 
dissolution of the Capsule tabel claim. 

Analytkal wavelengtn: UV 247 nm 
Celi: 1 cm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of efavtrenz dissolved: 

Result = (Au/As) x (Q/L) x D x V x 100 

Au = absorbance of the Sample soiution 
A 5 = absorbance of the Standard solution 
Cs = concentration of the Standard solution 
(mg/mL) 
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L = labę] clalm (mg/Capsule) 

D = dilution factor of the Sample solution 

V - volume of Medium, 900 mL 
Tolerances: NIT 80% (Q) of the Jabeled amount of 

efavirenz \s dissolved. 

o Uniformity of Dosage Units (905): Meet the 
requirements 

Procedurę for content uniformity 
Standard solution: lOjuig/mL of USP Efavirenz RS in 
aceton i tnie 

Sample solution: Transfer the contents of 1 Capsule 
into a suitable Container, and dis$olve in 40.0 mL of ac- 
etonstrlle. Shake for about 30 min and pass through a 
suitable nylon or PVDF membranę filter. Dilute a por- 
tlon of the filtrate to an efavirenz concentration of 
about 10 Lig/mL 
Spectrometric conditions 
(See Ultraviolet-Visible Spectroscopy <857}.) 

Modę: UV absorptlon spectroscopy 
Analytical wavelength: UV 246 nm 
Celi: 1 cm 
Blank: Acetonitrile 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of efavirenz (C 14 H 9 CIF 3 NO 2 ) 
in the portlon of Capsules taken: 

Result = (Au/As) x (C s /L) x V x D x 100 

Au = absorbance of efavirenz from the Sample 
solution 

A% = absorbance of efavirenz from the Standard 
solution 

Cs - concentration of USP Efavirenz RS in the 
Standard solution (mg/mL) 

L - label claim (mg/CapsuJe) 

V - volume of the Sample solution 

D - difution factor of the Sample solution 

IMPURITIES 
Organie Impimties 
• Procedurę 

Diluent, Solution A, Solution B, Sample solution, and 
Chromatographic system: Prepare as directed in the 

Assay. 

System suitabiiity solution: Use the Standard solution 
prepared as directed En the Assay. 

Standard solution: L25 pg/mL of USP Efayirenz RS 
and 0,005 pg/mL of USP Efavirenz Related Compound 
B RS in Difuent from the System suitabiiity solution 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

Suitabiiity requirements 

Resolution: NLT 1.2 between efavirenz related com¬ 
pound B and efavirenz, System suitabiiity solution 
Relatlve standard deviation: NMT 5.0% for 
efavirenz, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of any indiv]dual impurity in 
the portion of Capsules taken: 

Result = (ru/rs) x (C s /Cu) x (1/F) x 100 

r y = peak response of any individual impurity 
(degradatlon product) from the Sample 
solution 

fs = peak response of efavirenz from the Standard 
solution 

Cs = concentration of USP Efavirenz RS in the 
Standard solution (mg/mL) 

C u = nominał concentration of efavirenz in the 
Sample solution (mg/mL) 


F - relatlve response factor (see impurity Tabie 1) 
Acceptance criteria 

indń/lduai impurities: See impurity Table 1. [Notę— 
Disregard any peak less than 0.05% t ] 

Total impurities: NMT 0.50%. [NOTĘ—Include only 
the degradatlon products in the caleuiatlon of the to¬ 
tal impurities.] 


Impurity Table 1 


Name 

ReUtive 

Rdention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 
NMT (W ! 

Efavirenz ami- 
noalcohol (degrada- 
tion products 

0,48 

0,26 

0,25 

Efavirenz elhene ana- 
loa^ 

0.93 

— 

ir 

Efavirenz pent-3-ene- 
1 -yne (dsY 

1.16 

— 

* 

Efaviren z pent-3-ene- 
1-yne itransY 

1.16 

— 

A 

Efavirenz penteneyne^ 

1.16 

_ 

* 

Efavirenz pentyne 
analogi 

1.2 

— 

* 

MethylefavirenzQ 

T28 


* 

Efavirenz ami- 
noaicohol methyl 
ca rba ma te 1 ' 

1.33 

— 

ii 

N- Benzyl efavi ren z 1 

1.8 


* 

Efavlrenz benzoylami- 
noalcoholi 

1.9 

— 

1 

Quinotme analog 
(degradation 
product) h 

1.45 

2.0 

0.20 

Efayirenz ami- 
noaicohol ethyl 
carbarnate 1 

1.53 

— 


Unrdentified impurity 

1.60 

__ 

* 

Efavirenz amL 
noakohol bis(ethox- 
yca rbonyl) m 

1.63 

— 

# 

Unidentffied impurity 

2.1 

— 

* 


1 (5>2T2-Amina-5-thlorapheny l)-4-cydopropy LI ,1,1 -tnfluorobut-3-yn-2o!. 
b ( S f E)~ 6-C h I or o-4-{2-cy do pr o py fv 1 ny I )-4- (tr i FI u o ro m ethy J )-2 H- 3,1 -benzo x- 
azEn-2-one. 

c (5, £yć-Chloro-4~(pent-3-en-l -ynylM-(trifluoromethyf)-2tf-3,1 - 
benzoxazm-2-one. 

d (5,Z)-ó-Chloro-4-(pent-3-en-1 -ynyiy4-(triffuoroiriethyl)-2H-3,1 -benzox- 
azin-2-one. 

(S)-6-Chioro-4-(3-methylbut-3-en-l -ynyl)-4-(trifluoromethyl)'2ft-3,l - 
benzoxszin-2-one, 

* (S)-ó-Chloro-4*(pent-t -yny[)-4-(ŁrifIuoromethy3}-2 1 -benzoxazin-2™one 
a ( S) - 6-C h I o ro- 4 - (t(2 RS, 2 - m ethy I cyc I opropy l]ethy ny I) -A- {triflu or- 

o methy l)-2 H- 3,1 -be n zox a zin-2 -on e. 

(5>M ethyl 4-chloro-2-(4-cydopropyJ-l , 1,1 -trifluoro-2-hydroxybut-3-yn-2- 
yl }p h eny Jc a r bama te. 

i (5)-6 -C h la ro-4-(cy dg propy le thy ny ()-1 -(4-methoxy benzyl )-4- (tnf Eu or- 
omethyf)-2B-3,1 -Denzoxazin-2-one. 

J {S)-iV-[4-C hl oro-2-(4 cy c lo pro pyl-1,1,1 - tri FI u o ro- 2-hyd roxybut- 3 -yn-2- 

y I) ph e ny l]-4- methoxy b enza m i de. 

ł< 6“Ch! oro-2-cy do p ropy 1-4-(tri FI u o rom e thy I )q u i nol i n e . 

ł (S)-Elhyl 4-chloro-2-(4-cydopropyl-1,1,1 - triflu ora-2-hydroxybut-3-yn-2- 

yFJphenylea rba ma te. 

^ (5> Ethy t 4-ch loro -2-[4 -cy d op ro py L2-(ethoxy carbony I oxy)4,1,1- 
tri f 1 u o ro b u t- 3 -y n -2-y I] pheny k a rba ma te. 

n Ethyl 5-chloro2-cydobutenyl-3-(trif(uoromethyl)-l H-indole-1 -carboxy la te, 
ń For informatlon purposes only, These are process impurities monitored 
in the drug substance and are not induded in Lhe total impurities. 
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Impurity Tabte 1 (Comirtued) 



Relatfre 

Relathre 

Ac ceptance 


Retention 

Response 

Crlterla, 

Name 

Time 

Factor 

NMT (%1 

Cydobutenylindole 

2.18 


* 

analoa* 1 



Any other tndMdual 
dearadation orodiićt 

— 

1.0 

0.20 


* C5>"2-(2-AminO'5'Chlorophenyl)-4-cydopropyM J J -tnfluorabut-3~yn-2-o1. 
b £ S, £)■* * Ch tofG-4*(2<ydopf opy I viny Ł)-4 -{trif luorofrietby l}-2 H- 3, 1 -benzo*- 
«zfn-2-one. 

c (S, £)-6*CNorcMKRent-3-en-l -ynyl)-4-£trifJuoromethyl)-2 ti-3 ,1 - 
benzoxazin-2-one. 

(5,i>6-ChbrQ-4-{penL3-en-1 -ynyl)-4-{tnHuofomethyll>2^3,l -benzox- 
azrrw-one, 

■ (5)-6-Ch!oro-4-{3meŁhySbut-3-en-l -ynyl)-4-(trifluoromethyf)-2M-3,1 - 
benzorazin-2-one. 

r £S)-6*Chloró-4^(pent'1 -ynyl}-4-{trinuoromethyl)-2H-3,1 'benzoxazin-2-one. 

9 (S) - 6-C h I a ro-4 - (f (2 85,2 RS)-2 - methy ky c lopropy fjethy ny I] -4 -(trifl uor- 
omethy[)-2 tf- 3, 1 -be nzoxa z i r -2 -o me. 

( ‘(5)-Methyl 4-dibro-2-(4<ytbpropyM H fJ trlfluoro-24iydroxybut-3-yn-2- 
yl)phenykarbamate. 

1 £i)-6'ChlQrO’4'£cycEopropyfethynyl)-1 -(4-methQxybenzyl)-4-(ŁHNuor- 
omethył)-2/£3, 1 benzoxazin-2-one, 

i (S)-W-t4-Chloro-2-<4-cydopropy I-1,1 r I -trifluorri-2*hydroxybiJL3-yri-2- 
yljphe nyfJ-4~methoxybenzam ide. 

Ł 6*Ch laro^-cyclopropyl^-Ctri f EuoTOmethyi>q uin pli ne. 

' (S)-Ethy( 4-chloi r o-2-(4-cydopfppyM, 1,14ńfborG-2-hydroxybut-3-yiv2* 
ybphenylcartjamate. 

™* (S)-Ethyl 4-chlofo-2‘[4-cydopropyt*2-(ethoxycarbonylOxy)-1,1 ,1 - 
trtfl uorobut- 3 -yn-2-y l]p henyltarbama te. 

* Ethyt 5<Kloro-2'Cydobutenyl-3‘(trinupromethyl)-l H-indole-Lcarboxytete, 

* For Information purposes onfy. These are process fmpurfties monitored 
In the drug substance and are not Induded in the total Jmpurities* 

ADDiTiONAL REQUIREMENT5 

* Packaging and Storage: Storę in wefl-closed contafners 
at controlEed room temperaturę. 

• USP Reference Standard* (Tl) 

USP Efavirenz RS 

USP Efavrrenz Related Compound B RS 
(5, £)- 6-C h fo ro-4-(2-cy c I opropy I vt ny I }-4-(tri f I u oromethy!)- 
2H-3 ,1 -benzGxazin-2-one. 

ChHuĆJFjNOz 317.69 


Efavirenz Tablets 


DEFINmON 

Efawenz Tablets contain NLT 92.0% and NMT 108.0% of 
the labefed amount of efavirenz (C14H9CIF3NO2). 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

Sample solution: Completely remove the coating film 
from a Tablet using a mortar and pestle to crack the 
Tablet, grind the contents into fine powder, and place 
the powder into a suitable Container. Dissolve the con¬ 
tents in about 5 ml of acetonitrile by mixing on a vor- 
tex mixen Al Iow to settle, remove about 3 ml of the 
solution, and centnfuge for about 5 min using a suita¬ 
ble Container. Transfer 1-2 ml_ of supernatant to a clean 
suitable Container, and evaporate to dryness under ni- 
trogen. Mix 0.5-1 mg of the powder with 200 mg of 
potassium bromide. 

Accep tance criteria: Meet the requirements 
® B, The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 


ASSAY 
* Procedurę 

Diluent: Acetonitrile and water (500:500) 

Solution A: Methanol, trifluoroacetic add, and water 
(100: 0.5:900) 

Solution B: Methanol, trifluoroacetic add, and water 
(900:0.5:100) 

Mobile phase: See Tobie L 


Tabte 1 


Time 

(mini 

Solution A 

(%> 

Solution B 
f%> 

0 

60 

40 

16 

50 

50 

23 

35 

65 

28 

30 

70 

29 

20 

80 

31 

20 

80 

32 

60 

40 

40 

60 

40 


Standard stock solution t: 0.2 mg/mL of USP Efavirenz 
Related Compound B RS in Diłuent 
Standard stock solution 2: 5 mg/mL of USP Efavirenz 
RS in Diluent Sonicate to drssolve before diluting to fi¬ 
nał volume. 

Standard solution: 250 pa/mL of USP Efavirenz RS and 
1 pg/mL of USP Efavirenz Related Compound B RS in 
Diluent prepared from Standard solution stock 2 and 
Standard stock solution 7, respectively. Storę protected 
from lighL For the HPLC analysis, it ts recommended to 
use polypropylene v?als, because degradation may occur 
with glass containers, 

Sample stock solution: Nominalfy, 12 mg/mL of 
efavirenz in Diluent prepared as follows. Transfer NLT 10 
Tablets to a suitable Container, and extract the contents 
In Diluent by mixing for about 90 min. Storę protected 
from lighL 

Sample solution: Nominally, 240 pg/mL of efavirenz in 
Diluent prepared as follows. Filter a portion of the Sam- 
ple stock solution , and dilute the fil tratę with Diluent 
Storę protected from lighL For the HPLC analysis, it is 
recommended to use polypropylene vials, because deg* 
radation may occur with glass containers* 
Chromatographic system 
(See Chromatograpny (621), System Suitabflity.) 

Modę: LC 

Detector: UV 250 nm 

Column: 4.ó-mm x 15-cm; 5-pm packing L10 
Column temperaturę: 40° 

Row ratę: L5 ml/min 
Injection volume: 35 pL 
System suitability 
Sample: Standard solution 

[Notę —The typical retention times for efavirenz related 
compound B and efavirenz are 0.9 and 1.0, 
respectiyely.] 

Suitability reguirements 

Resolution: NLT 1.2 between efavirenz related com¬ 
pound B and efavfrenz 

Relatlve standard deviatlon: NMT 2.0% for 
efavirenz 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of 
efavirenz (Ct4H9CIF 5 NU2) in the portion of Tablets 
taken: 


Result - (WrO x (Cs/CJ) x T00 

ru = peak response of efavirenz from the Sample 
solution 
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fj = peak response of efavirenz from the Standard 
solution 

Cs = concentration of USP Efavirenz RS in the 
Standard soiution (mg/mL) 

Q = nominał concentration of efavirenz in the 
Sample solution (mg/ml) 

Acceptance criteria: 92:0%-l 08.0% 

PERFORMANCE TESTS 

* DISSOLUTION (711) 

Medium: 2,0% (w/v) sodium lauryl sulfate rn water; 
1000 mL Do not deaerate. 

Apparatus 2: 50 rpm, with heiix sinker. fn addition, 
paddle and shaft must be composed of stainless Steel 
and not coated with Teflon or other materiał. Also y alf 
sampling devices and dissolution vessels must be 
wasned with methanol or ethanol fotlowed by a water 
wash. 

Time: 30 min 

Standard solution: (t/1000) mg/mL of USP Efavirenz 
RS in Medium , where L is the Tablet label daim in mg. 

A smali volume of methanol, NMT 1% of the finał vol- 
ume, could be used to solubilize efavirenz, Di lute this 
solution with Medium to obtain a finał concentration of 
about 0*012 mg/mL. 

Sample solution: Pass a portion of the solution under 
test through a suitable polyethylene filter, and dilute 
with Medium to obtain a concentration similar to the 
Standard solution, assuming compfete dissolution of the 
Tablet label claim. 

Instrumental conditions 
Analytical wavelength: UV 247 nm 
Celi: 1 cm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sampfe solution 
Cakulate the percentage of the labeled amount of 
efavirenz (C H HgCIF 3 NO^) dis$olved: 

Result = {AJAs) x Ci x V x D x (1/L) * 100 

Au - absorbance of the Sample solution 
A% ~ absorbance of the Standard solution 
Cs - concentration of the Standard solution 
(mg/mL) 

V - volume of Medium, 1000 mL 
D = dilution for the Sampfe solution 
i = label claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
efavirenz (CHH 9 CIF 3 NO 2 ) is dissolved. 

* Uniformity of Dosage Units (905) 

Procedurę for content uniformity 
Diiuent: Acetonitrile and water (50:50) 

Standard solution: 12 pg/mt of USP Efavirenz RS in 
Diiuent 

Sample solution: Transfer NLT 10 Tablets into separate 
ana suitable contasners, and dissolve in 250 mL of DH- 
uent. Stir for about 90 min, and centrifuge a portion 
of each sofutfon for 10 min. Pass about 10 mL through 
a suitable nylon or PVDF membranę filter. Immediately 
dilute a portion of the filtra te to an efavlrenz concen¬ 
tration of about 12 pg/mL. 


Instrumental conditions 

(See Ultraviolet-Visible Spectroscopy (85 7).) 

Modę: UV 

Analytical wavelength: UV 246 nm 
Celi: 1 cm 
Blank: Diiuent 
Analysis 

Samples: Standard solution and Sample solution 
Cakulate the percentage of the labeled amount of 
efavirenz (CuHęOFjNOa) in each Tablet taken: 

Result = (A u /As) x (Cs/0 x V x D x 100 

Au - absorbance of efavirenz from the Sample 
solution 

As - absorbance of efavirenz from the Standard 
solution 

Cj - concentration of USP Efavirenz RS in the 
Standard solution (mg/mL) 
i = label daim (mg/Tablet) 

V - volume of the Sampte solution (mL) 

D - dilution factor of the Sample solution 
Acceptance criteria: Meet the requirements 

IMPURITIES 

• ORGANIC IMPURITIES 

Diiuent, Solution A, Solution B, Sample solution, and 
Chromatographic system: Prepare as drrected in the 
Assay. 

System suitabifity solution: Use the Standard solution 
prepared as directed in the Assay , 

Standard soiution: 1.25 pg/mL of USP Efavirenz RS and 
0.005 jig/mL of USP Efavirenz Related Compound B RS 
In Diiuent from the System suit obi!i ty solution 
System suitability 

Samples: System suitability soiution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1.2 between efavirenz related com¬ 
pound 8 and efavirenz. System suitability solution 
Refative standard deviation: NMT 5.0% for 
efavirenz, Standord solution 
Analysis 

Samples: Standord solution and Sample solution 
Cakulate the percentage of any individual degradation 
product in the Tablet taken: 

Result = (ru/rd x (Cs/G) x (1/F) x 100 

r u - peak response of any individual impurity 
(degradation product) from the Sample 
solution 

rj = peak response of efavirenz from the Standard 
solution 

C s = concentration of USP Efavirenz RS in the 
Standard solution (mg/mL) 

Cy - nominał concentration of efavirenz in the 
Sample soiution (mg/mL) 

F - relative response factor (see Table 2) 

Acceptance criteria: See Table 2. 
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Table 2 


Narcie 

Relative 

Retention 

Time 

ftelative 

Response 

Factor 

Accep 
tance 
Criteria, 
NMT {%) 

Efavirenz aminoalcahol 
(degradation 
producty 

0.48 

0.2ć 

0.25 

Efavirenz ethene ana¬ 
log (efavirenz related 
comoound B) b l 

0.93 

— 


Efavirenz 

1.0 

_ _ 

_ 

Efavirenz pem-3-efie-l - 
vne fc/s)' d 

1.16 

— 

— 

Efavirenz pent-3-ene-l - 
vne (tramY * 

Efnvirenz pentenevne c f 

Efavirenz pentyne ana- 

im c * 

1,2 

— 

— 

Methvlefavjrenz f h 

1.28 

_ _ 


Efavirenz aminoalcoho! 
methvl carbamate 1 - 1 

1.33 

— 

— 

Quinotlne analog (deg- 
radation Products 

1.45 

2.0 

0,20 

Efavirenz aminoalcotiol 
ethvl carbamate* Ł 

1.53 

— 

— 

UnSdentified impurit^ 

1.60 

_ 

_ 

Efavirenz aminoaleohol 
bisfethoxvcarbonvl) £J 

T63 

— 

— 

N-Benzvlefavirenzf»' 

1,8 

_ _ 

_ 

Efavirenz benzoylami- 
noalcohoK" 

1.9 

— 

— 

Unidencffled Imourit^ 

2.1 

_ 

_ 

Cydobutenyllndole 

analoq TO 

2,18 

— 

— 

Any other individual 
dearadation product 

— 

1-0 

0.20 

TotaK* 

_ 

_ _ 

0.50 


J C^2-C2’AmintJ-5'Ch(crophenyl)-4-cyclopropyM JJ -trrfluarobut~3-yi>2- 

ol. 


L (5, £3-6-ChforO“4-(2-cydopfTapylvrnyl)-4-(irif[uoromethyl>-2N-3j -benzox- 
azin-Z-one. 

r For information purposes only. These are process impurities monitored in 
the drug substance and are nol rnduded in ihe toto! Impuritfes. Include 
only the degradation produtb in Ihe calcuifltlon of the total impuntres. 
d (5, £)-ó-Chloro-4-(pent-3-etv1 ~yny l)‘4-{LrlfliJoromeihyl)-2H~3,1 -benzox- 
azln-2-one. 

* (5,2>6-C h lo ro-4-(pen t- 3 -en-1 -y ny l>4-£ tr i fiu o rome tby l>2 - 3,1 -benzox- 
azin-2-one. 

’ (S) -6-Chtoro-4 -(3-melhy I but- 3 -erv-1 -y ny l)-4-(trif I uorome thyl)-2b- 3,1 - 
benzojtazin- 2-on e. 

a (S)-6-Chloro-4-{penM -ynyl)~4-(trifluoramethyI)-2H-3 # l -benzoxazm*2-one, 
h (S) ■ 6 -Cblora-4 - { [(2R 5,2 ft5>2-meihy tcye lopropy I Jetby nylj -4- 
(trif I uoromethyf)-2 H- 3* T -benzoxazm- 2- one, 

1 (S>Melhyl 4-chloro-2-(4<ydopropyl-l r l p l-trifluoro-2-hydroxybut-3-yn-2- 
y i)p heny! c a rba ma te. 

* 6-Ch lor o-2-cyc to p r opy 1-4 - (trłfluoram ethyt)q ni n ol I ne. 

* (5)-EthyI 4-ohloro-2-(4-cydopropyt-i H 1J-ŁrIiluoro-2-hydrojiybut-3-yn-2- 
yl)ph eny Icarbamate, 

1 (5)-Ethyl 4-chloro-2-[4-eyclopropyl-2-(etboxycarbonyloxy)-1 ,1,1- 
tr i fi uo rob u t- 3 -yn-2-yI fpheny I ca rba ma Le, 
m (S) -6*Ch loro-4 (ty dop ropylethyny I}-1 -{4 - methoxybenzyl)-4- 
(tri f I uo romethy l>2 U- 3,1 -benzoxa z i n-2-one. 

n (5)- N-{A -Chloro-2-(4-cydopropyI-1,1,1-trifluoro-2-hydroxybut-3-yn-2- 
yljpbenyl ] -4-me thoxybe nzam ide. 

» Elhyl S<hloro-2<ydobutĘnyl-3-(trffluoromethyiyi N-indole-l-cafboxylate, 
p Disregard any peak less than 0.05%. 

ADDITIONAL REQUIREMENT5 

• Packaging and Storace: Storę in well-closed containers 
at controlled room temperaturę. 


• USP Reference Standards <11) 

USP Efavirenz RS 

USP Efavirenz Related Compound B RS 
(5, Q-6 -C h I o ro-4-(2 -cy c I o p ro py I vi ny I ) -4- (t rif I uoro m eth y I )- 
2H- 3,1 -benzoxazin-2-one. 

CmHuCIFjNOs 317,69 


Multiple Electrolytes Injection Type 1 

DEFINITION 

Multiple Electrolytes Injection Type 1 is a stenie solution of 
suita ble salts in Water for Injection to provide sodium, po- 
tassium, magnesium, and chloride ions. In addition, the 
salts provide ions of acetale, acetate and gluconate, or 
acetate, gluconate, and phosphate. It contains NLT 90.0% 
and NMT 110.0% of the labeled amounts of sodlum 
(Na), potassium (K), magnesium (Mg), chloride (Cl), ace¬ 
tale (C z Ha0 2 ), gluconate (CaHnO?), and phosphate (PO4). 
It may contain Hydrochloric Acid or Sodium Hydroxide 
used to adjust the pH. It contains no antimicrobial agents. 

IDENTIFICATION 

* A. Identification Tests—Generał (191), Magnesium and- 

Chloride: Meets the reąuirements 

* B. Sodium: The sample imparts an intense yellow color 
to a nonluminous flame. 

* C. Potassium: The sample imparts a violet color to a 
nonluminous flame. Because the presence of smali quan- 
tities of sodium masks the color, screen out the yellow 
color produced by sodium by viewing through a blue 

fliter that biocks the emission at 589 nm (sodium), but is 
transparent to emission at 404 nm (potassium), fNOTE— 
Traditionally, cobalt glass has been used, but other suita- 
ble filters are commerdally availab)e.] 

* D. The retention time of the acetate peak of the Sample 
solution corresponds to that of the Standard solution , ob- 
tained as directed in the Assay for Acetate . 

* E. Where gluconate is purported to be present, the re¬ 
tention time of the gluconate peak of the Sample solution 
corresponds to that of the Standard solution , obtained as 
directed in the Assay for Gluconate. 

* F. Where phosphate is purported to be present, proceed 
as follows. 

Sample solution: Add 5 mL of Injection and 1 mL of 
ammonium molybdate TS to a test tubę and mix. 
Acceptance crrteria: A yellow predpitate, which is solu- 
ble in 6 N ammonium hydroxide, is formed. 

ASSAY 

* Acetate 

Mobile phase: 0.05 N sulfuric acid 
Standard solution: 1.2 mg/mL of sodium acetate trihy- 
drate (0,0088 mEq/m!_ of acetate) in water 
Sample solution: Nominally 0,0088 mEq/mt of acetate 
from a volume of Injection in water 
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Chromatographic system 

(See Chromatography (62]), System SuitabiUty.) 

Modę: LC 

Detector: UV 210 nm 

Columns 

Guard: 4.6-mm x 3-cm; packing LI 7 
Analytical: 7.8-mm x 30-cm; packing LI 7 
Column temperaturę: 60° 

Flow ratę: 0,8 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deyiation: NMT 2.0% 

Analysis 

Sam pies: Standard soluthn and Sample soiution 
Calculate the percentage of the labeled amount of ace- 
tate (C 2 H 3 O 2 ) in the port ton of Injection taken: 

Result - (ro/n) x {Cs/Cu) x 1 00 

fu - peak response of acetate from the Sample 
soiution 

r% ~ peak response of acetate from the Standard 
soiution 

Cs = concentration of acetate in the Standard 
soiution (mEq/mL) 

Cu = nominał concentration of acetate in the 
Sample soiution (mEq/mL) 

Acceptance criteria: 90.0%“110.0% 

9 Chloride 

Sample soiution: Transfer a vo!ume of Injection equiva- 
lent to 55 mq of chloride (1,55 mEq) to a suitable coni- 
cal fiask, and add water, if necessary, to bring the vol- 
ume to 1 0 ml, Add 10 ml of glacial acetic add, 75 mL 
of methanol, and 0.5 mL of eosin Y TS. 

Tltrimetric system 
Modę: Direct titration 
Titrant: 0,1 N silver nitrate VS 
Endpolnt detection: Visuat 
Analysis 

Sample: Sample soiution 

Ti tratę, with shaking, with Titrant to a pink end point. 
Calculate the percentage of the fabeled amount of chlo- 
ride (Ci) in the portion of injection taken: 

Result = VxNx(F/W) x 100 

V = Titmnt volume consumed by the Somple 
soiution (mL) 

N - actual normality of the Titrant (mEq/mL) 

F - equivalency factor, 35.45 mg/mEq 
W - nominał amount of chloride in the Sample 
soiution (mg) 

AccepEance criteria: 90.0%--110,0% 

* Gluconate (if present) 

Mobile phase: 0,05 N sulfuric acśd 
Standard soiution: 1 mg/ml of USP Potassium Gluco¬ 
nate RS (0.0043 mEq/mL of gluconate) in water 
Sample soiution: Normnally 0.004 mEq/mL of gluco- 
nate from a vo!ume of Injection in water 


Chromatographrc system 

(See Chromatography (621), System SuitabiUty .) 

Modę: LC 

Detector: UV210nm 
Columns 

Guard: 4.6-mm x 3-cm; packing LI 7 
Analytical: 7.8-mm x 30-cm; packing LI 7 
Flow ratę: 0.8 mt/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard soiution 
Suitability regulrements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of glu¬ 
conate (CsHnO?) in the portion of Injection taken: 

Result - (ru/r 5 ) x (Cs/C v ) x 100 

r u - peak response of gluconate from the Sample 
soiution 

r* = peak response of gluconate from the Standard 
soiution 

Cs - concentration of USP Potassium Gluconate RS 
in the Standard soiution (mEq/mL) 

Cu - nominał concentration of gluconate in the 
Sample soiution (mEq/mL) 

Acceptance criteria: 90.0%-110.0% 

O Magnesium 

[Notę—C oncentrations of the Standard Solutions and the 
Sample soluthn may be modified to fit the linear or 
working rangę of the atomie absorptlon 
spectrophotometer.] 

Soiution A: 88.45 g/L of Ianthanum chloride prepared 
as follows. Transfer a suitable guantity of Ianthanum 
chloride to an appropriate yoiumetric fiask. Add 50% of 
the finał fiask vo!ume of water. Ca refu! ly add 25% of 
the finał fiask volume of hydrochloric add. Mix, and 
allow to cool. Di lute with water to volume. 

Soiution B: Mix 678 mL of hydrochloric acicl with water 
to make 3000 mL. 

Standard stock soiution A: 1.00 mg/mt of magnesium 
(Mg) prepared as follows. Transfer 1.00 g of magnesium 
metal to a 1000-mL yoiumetric fiask containing 10 mL 
of water. Slowly add 10 mL of hydrochiorie add, and 
swirl to dissofve the metal. Di lute with Soiution 8 to 
volume. 

Standard stock soiution B: 100 ug/mL of magnesium 
(Mg) prepared as follows. Transfer 10.0 mL of Standard 
stock soiution A to a 100-mL volumetric fiask, and dilute 
with Soiution B to vo!ume. 

Standard Solutions: 10.0, 15.0, and 20.0 pg/mL of 
magnesium (Mg) prepared as follows. To three separate 
100-mL yoiumetric flasks, each containrng 5.0 mL of Sa- 
lution A , add 10.0, 15.0, and 20.0 mL, respectively, of 
Standard stock soiution B. Dilute the contents of each 
fiask with Soiution B to vo!ume. 

Sample soiution: Nominally 20,0 (ig/mL of magnesium 
from Injection prepared as follows. Transfer a volume of 
injection, equivalent to 20 mg of magnesium (Mg) to a 
1 GOO-rnL yoiumetric fiask containing 50.0 mL of Soiution 
A Dilute with Soiution B to vo!ume. 

Blank: 5.0 mL of Soiution A diluted with Soiution B to 
100.0 mL 

fnstrumental conditions 

(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wave!ength: Magnesium emission fine at 
285,2 nm 
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Lamp: Magnesium hollow-cathode 
Ramę: Air-acetyfene 

Analysis 

Samples: Standard Solutions, Sampfe solution, and Blank 
Plot the absorbances of the Standard Solutions versus 
the eon centra tion, In jig/mL r of magnesium (Mg), and 
draw the straight linę best fitting the three piotted 
points. From tne graph so obtained, determine the 
concentration (O in pg/mL, of magnesium (Mg) in the 
Sample solution , 

Calculate the percentage of the labeled amount of 
magnesium (Mg) in tne portion of Injection taken: 

Result = (C/Cu) x 100 

C = concentration of magnesium (Mg) in the 

Sample solution (pg/mL), interpolated from 
the graph obtained 

Cu - nominał concentration of magnesium (Mg) in 
the Sample solution (pg/mL) 

Acceptance criteria: 90.0%-11 0,0% 

• Phosphate (if present) 

Solution A: 50 g/L of ammonium molybdate prepared 
as follows. Transfer a suitable amount of ammonium 
molybdate to an appropriate volumetnc fiask. Add 60% 
of tne finał fiask volume of water, and swirl to dissolve. 
Add 15% of the finał fiask vo!ume of suffuric add, and 
swirL AIlow to cool, and dilute with water to volume, 
Solution B; Drssolve 0.5 g of hydroquinone in 100 nil 
of water, and add 1 drop of sulfunc acid. Prepare this 
solution fresh daily. 

Solution C: Dissolve 1 g of sodium sulfite in water to 
make 5 mL. Prepare this solution fresh daily. 

Standard solution: 0.11 mg/mL of monobasic potas¬ 
sium phosphate (0.0008 mtq/mL of phosphate) in 
water 

Sample solution: Nominally 0,0008 m£q/mL of phos¬ 
phate from a volume of Injection in water 
Blank: Water 
Instrumentaf conditions 
Modę: Vis 

Analytical wavelength: 640 nm 
Analysis 

Samples: Standard solution, Sample solution, and Blank 
Use water to zero the instrument. Transfer 2.0 mL each 
of the Standard solution, Sample solution, and the Blank 
to separate test tubes. To each test tubę add 1,0 mL of 
Solution A, mix / and allow to stand for 3 min. Add 
1.0 mL of Solution B, and mix. Add 1.0 mL of Solution 
C, mix, and allow to stand for 30 min. 

Calculate the percentage of the labeled amount of 
phosphate {PO.0 in the portion of Injection taken: 

Result - (Au/As) x (CdCu) x 1 00 

Au = absorbance of the Sample solution, corrected 
for any absorbance of the solution from the 
Blank 

As = absorbance of the Standard solution, corrected 
for any absorbance of the solution from the 
Blank 

Ci - concentration of phosphate (PCh) in the 
Standard solution (mEq/ml) 

Cy - nominał concentration of phosphate (PO^) in 
the Sample solution (mEq/mL) 

Ac cepta n te cri te r i a: 90.0%-110,0% 

* POTASSIUM AND SODIUM 

Interna! standard solution: 1.04 mg/mL of lithium ni- 
trate prepared as follows. Transfer 1.04 g of lithium ni* 
tratę to a 1000-ml volumetric fiask. Ada a suitable non* 
ionic surfactant, and then dilute with water to volume. 
Potassium stock solution: 74.56 mg/mL of potassium 
chloride (1 m£q/mL of potassium) prepared as follows. 
Transfer 18.64g of potassium chloride, previously dried 


at 105° for 2 h, to a 250-mL volumetric fiask, and di¬ 
lute with water to volume. 

Sodium stock solution: 58,44 mg/mL of sodium chfo- 
ride (1 mEq/mL of sodium) prepared as follows. Trans¬ 
fer 14.61 g of sodium chloride, previously dried at 105° 
for 2 h, to a 250-mL volumetric fiask, and dilute with 
water to volume, 

Standard stock solution: 0.0391/ mg/mL of potassium 
(K) from Potassium stock solution and 0.02299/ mg/mL 
of sodium (Na) from Sodium stock solution prepared as 
follows. Transfer 0.1/ mL of Potassium stock solution and 
0,1/ ml of Sodium stock solution to a 100-mL vo3umet- 
ric fiask, where / and / are the labeled amounts, in 
mEq/L, of potassium and sodium, respectively, in the 
Injection. Dilute with water to volume. 

Standard solution: Dilute 5.0 mL of the Standard stock 
solution with Internal standard solution to 500.0 mL. 
Sample solution: Dilute 5.0 mL of Injection with Inter¬ 
nal standard solution to 500,0 mL. 

Instrumental conditions 
Modę: Flame photometer 
Analytical wavelengths 
Potassium: Maximum at 766 nm 
Sodium: Maximum at 589 nm 
Lithium: Maximum at 671 nm 
Blank: Interna! standard solution 
Analysis 

Samples: Standard solution, Sample solution, and Blank 
Use the Blank to zero the instrument, Concomitantly 
determine the flame emission readings for the Stan¬ 
dard solution and Sample solution. 

Calculate the percentage of the labeled amount of po¬ 
tassium (K) tn the portion of Injection taken: 

Result = (RJIh) x (Cs/Cu) x 100 

Ru - emission reading ratio of potassium to lithium 
from the Sample solution 

Rs - emission reading ratio of potassium to lithium 
from the Standard solution 

Ci a concentration of potassium (K) in the Standard 
solution (mg/mL) 

Cy = nominał concentration of potassium (K) in the 
Sample solution (mg/mL) 

[Notę —Each mg of potassium (K) is equiva!ent to 
0.02558 m£q of potassium («}.] 

Calculate the percentage of the labeled amount of so¬ 
dium (Na) in the portion of Injection taken: 

Result = (fti/Rs) x (Cs/Cu) x 100 

R v - emission reading ratio of sodium to lithium 
from the Sample solution 

Rs = emission reading ratio of sodium to lithium 
from the Standard solution 

C s = concentration of sodium (Na) in the Standard 
solution (mg/mL) 

Cy - nominał concentration of sodium (Na) in the 
Sample solution (mg/mL) 

[NOTĘ—Each mg of sodium (Na) is equivalent to 
0.04350 mEq of sodium (Na).] 

Acceptance criteria 
Potassium; 9O,0%-110,Q% 

Sodium: 90.0%-110,O% 

SPEC!FIC TESTS 

* Bacterial Endotokins Test (85): NMT 0.5 USP Endo- 
toxin Units/mL 

* PH (791): 4.0-8.0 

* Other Requirements: łt meets the requrrements in injec- 

tions and Implanted Drug Products (1). 

ADDITIDNAL REQUIREMENT5 

* Packacinc and Storage: Preserve in single-dose glass or 
pfastic containers, Glass containers of Type I or Type II 
glass are preferable. 
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* Labeling: The label States the content of each eJectrolyte 

in terms of mil1iequivalents (mEq) in a given volume. The 
label States the total osmolar concentration in mOsmot/L 
When the contents are less than 100 mL, the label alter- 
natively may State the total osmolar concentration in 
mOsmol/mL 

* USP Reference Standard* (Tl) 

USP Endotoxin RS 

USP Potassiym Cl u co na te RS 


Multiple Electrolytes Iniection Type 2 

DEF1NITION 

Multiple Electrolytes Injection Type 2 is a sterile solution of 
suitable salts tn Water for Injection to provide sodium, po- 
tassium, calcium, magnesium, and chloride ions* In addi- 
tion, the salts provide ions of either acetate and citrate, or 
acetate and lactate, It contains NLT 90.0% and NMT 
110.0% of the tabeled amounts of sodium (Na), potas- 
sium (K), magnesium (Mg), calcium (Ca), chloride (Cl), 
acetate (GHjOż), citrate (C ć H s O?), and lactate (C 3 H 5 O 3 ), It 
may eon ta i n Hydrochloric Acid or Sodium Hydroxśde used 
to adjust the pH. ft contains no antimicrobial agents. 

IDENTIFICATION 

* A* Identification Tests—General (191), Magnesium and- 

Chloride: Meets the requirements 

* B. Sodium: The sampie imparts an intense yellow color 
to a nonlumrnous flame. 

* C. Potassium: The sampie imparts a violet color to a 
nonluminous flame. Because the presence of smali quan- 
tities of sodium masks the color, screen out the yellow 
culur pruduced by sudium by viewing through a blue 
filter tnat blocks the emission at 589 nm (sodium), but is 
transparent to emission at 404 nm (potassium). [Notę— 
Traditionally, cobalt glass has been used, but other suita¬ 
ble filters are commercially avarlable_] 

* D. Identification Tests—Generał (191), Calcium : Meets 

the requirements of the oxalate test 

* E. The retention time of the acetate peak of the Sampie 

solution corresponds to that of the Standard solution, ob¬ 
tained as directed in the Assay for Acetate . 

* F. Where citrate is purported to be present, the retention 

time of the citrate peak of the Sampie solution corre¬ 
sponds to that of the Standard solution , as obtained in 
tne Assay for Citrate. 

* G. Where lactate is purported to be present, the reten¬ 

tion time of the lactate peak of the Sampie solution corre¬ 
sponds to that of the Standard solution , as obtained in 
the Assay for Lactate. 

ASSAY 
e Acetate 

Mobile phase: 0.05 N sulfuric acid 
Standard solution: 1.2 mg/mL of sodium acetate tnhy- 
drate (0.0088 mEq/mL of acetate) in water 
Sampie solution: Nominatly 0*0088 mEq/mL of acetate 
from a volume of Injection in water 


Chromatpgraphic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Columns 

Guard: 4.6*mm x 3-cm; packing LI 7 
Analytkal: 7.8-mm x 30-cm; packing LI 7 
Column temperatura: 60° 

Flow ratę: 0.8 mL/min 
Injection volume: 20 pL 
System suitability 
Sampie: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labefed amount of ace¬ 
tate (C^HjO?) in the portion of Injection taken: 

Result - (ru/rs) x ( C s /Cu ) x 100 

fu = peak response of acetate from the Sampie 
solution 

r* ^ peak response of acetate from the Standard 
solution 

Cs - concentration of acetate in the Standard 
solution (mEq/mL) 

Cu = nominał concentration of acetate in the 
Sampie solution (mEq/mL) 

Acceptance criteria: 90.0%-110.0% 

• Calcium 

[Notę—C oncentratiom of the Standard Solutions and the 
Sampie solution may be modified to fit the linear or 
working rangę of tne atomie absorption 
spectrophotometer.] 

Solution A: 88.45 g/L of lanthanum chforide prepared 
as follows. Transfer a suitable quant$ty of lanthanum 
chloride to an appropriate volumetric fiask. Add 50% of 
the finał fiask volume of water. Carefully add 25% of 
the finał fiask volume of hydrochloric add. Mix, and 
allow to eool. Dilute with water to vo!ume, 

Solution B: Mix 678 mL of hydrochloric acid with water 
to make 3000 mL. 

Standard stock solution; 1000 pg/mL of calcium pre¬ 
pared as follows, Transfer 499,5 mg of primary standard 
calcium carbonate to a 200-mL voTumetric fiask, and 
add 10 mL of water. Carefully add 5 mL of Solution B, 
and swirl to dtssolve the calcium carbonate. Dilute with 
water to volume. 

Standard Solutions: 10.0, 15.0, and 20.0 jig/mL of cal- 
cium prepared as follows. To three separate T 00-mL 
volumetric flasks, each containing 5.0 mL of Solution A f 
add 1.0, 1.5, and 2,0 mL, respectively, of Standard stock 
solution. Dilute the contents of each fiask with Solution 
B to vo!ume, 

Sampie solution: Nominally 20.0 pg/mL of calcium 
from Injection prepared as follows. Transfer a vofume of 
Injection, equivalent to 20 mg of calcium, to a 1000-mL 
volumetric fiask containing 50.0 mL of Solution A Dilute 
with Solution B to volume. 

Blank: 5.0 ml of Solution A diluted with Solution B to 
100.0 mL 

Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
AnalytkaJ wavelength: Calcium emission linę at 
422.7 nm 

Lamp: Calcium hollow-cathode 
Flame: Air-acetylene 
Analysis 

Samples; Standard Solutions, Sampie solution, and Blank 
Plot the absorbances of the Standard Solutions versus 
the concentration, in jug/mL, of calcium, and draw the 
straight linę best fftting the three plotted points. From 
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the graph so obtained, determine the concentration 
(Q, in pg/mL, of calcium In the Sample solution. 
Calculate the percentage of the labeled amount of cal¬ 
cium (Ca) in the portion of Injection taken: 

Result - (0 Cu) x 100 

C - concentration of calcium in the Sample 
solution (jig/mL), interpolated from the 
graph obtained 

Cu ~ nominał concentration of calcium in the 
Sample solution (pg/mL) 

Acceptance criteria: 90.0%-110.0% 

• CHLORIDE 

Sample solution: Transfer a vo!ume of Injection, equiv- 
afent to 55 mg of chloride (1 *55 mEq), to a suitable 
conical fiask, and add water, if necessary, to brrng the 
volume to 10 ml, Add 10 mL of glacial acetic acid, 

75 mL of methanol, and 0.5 mL of eosin Y TS* 
Titrimetric system 
Modę: Dlrect titration 
Titrant: 0.1 N si!ver nitra te VS 
Endpoint detection: Visual 
Analysis 

Sample: Sample solution 

Titrate, with snaking, with Titrant to a pink endpoint. 
Calculate the percentage of the labelea amount of chb- 
ride (Cl) in the portion of Injection taken: 

Result = VxNx(F/W) x 100 

V = Titrant vo!ume consumed by the Sample 
solution (mL) 

N = actual norma [i ty of the Titrant (mEq/mL) 

F = equivalency factor, 35.45 mg/mEq 
W = nominał amount of chloride in the Sample 
solution (mg) 

Acceptance criteria: 90.0%-110.0% 

• Citrate (if present) 

Mobile phase and Chromatographtc system: Proceed 
as directed in Assoy for Citrk Acia/Citrate and Phosphate 
<345>* 

Standard solution: 03 mEq/L of citrate (CeHsO?) from 
USP Citric Acid RS in freshly prepared T mM sodium 
hydroxide 

Sample solution: Nominally 0.3 mEq/L of citrate in 1 
mM sodium hydroxide from a volume of Injection di- 
luted with freshly prepared sodium hydroxide 
Analysis 

Samples: Standard solution and Sample solution 
Proceed as directed in (345). 

Calculate the percentage of the labeled amount of cit¬ 
rate (C 0 H 5 O 7 ) In the portion of Injection taken: 

Result = (ru/fs) X (Cs/Cu) x 100 

fu = peak response of citrate from the Sample 
solution 

fj = peak response of citrate from the Standard 
solution 

Cs - concentration of citrate in the Standard 
solution (mEq/L) 

Cu - nominał concentration of citrate in the Sample 
solution (mEq/L) 

Acceptance criteria: 90,0%-110.0% 

• Lactate (if present) 

Mobile phase: Formie add, dicyclohexylaminę, and 
water (1:1:998) 

System suitability solution: 3 mg/mL each of anhy- 
drous sodium acetate and USP Sodium Lactate RS in 
water 

Standard solution: 2 mg/mL of USP Sodium Lactate RS 
(0.018 mEq/mL of lactate) in water 


Sample solution 

For Injections containing >20 mEq/L of lactate: 
Nominally 0*02 mEq/mL of lactate from Injection in 
water 

For Injections containing <20 mEq/L of lactate: Use 

the undiluted tnjection. 

Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 10-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability regulrements 

Resolution: NLT 2 between acetate and lactate, Sys¬ 
tem suitability solution 

Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of lac¬ 
tate (C 3 H 5 O 3 ) in the portion of Injection taken: 

Result = (ru/r s ) x (Cs/ Cu) * 100 

r u - peak response of lactate from the Sample 
solution 

rs = peak response of lactate from the Standard 
solution 

Ca - concentration of lactate in the Standard 
solution (mEq/mL) 

Cu - nominał concentration of lactate in the Sample 
solution (mEg/mL) 

Acceptance criteria: 90.0%~110.0% 

• Magnesium 

[Notę—C oncentrations of the Standard Solutions and the 
Sample solution may be modified to fit the linear or 
working rangę of the atomie absorptlon 
spectrophotometer.] 

Solution A: 88.45 g/L of lanthanum chloride prepared 
as follows. Transfer a suitable quantky of lantnanum 
chloride to an appropriate volumetric fiask, Add 50% of 
the finaf fiask volume of water. Carefully add 25% of 
the finał fiask volume of hydrochloric add. Mix, and 
allow to cooL Dilute with water to volume, 

Solution B: Mix 678 mL of hydrochloric add with water 
to make 3000 mL. 

Standard stock solution A: 1*00 mg/mL of magnesium 
(Mg) prepared as follows* Transfer 1.00 g of magnesium 
metal to a 1000-mL volumetric fiask containing 10mL 
of water. Slowly add 10 mL of hydrochloric acid, and 
swlri to dissolve the metal, Dilute with Solution 8 to 
volume. 

Standard stock solution B; 100 pg/mL of magnesium 
(Mg) prepared as follows* Transfer 10.0 mL of Standard 
stock solution A to a 100-mL volumetric fiask, and dilute 
with Solution B to volume* 

Standard Solutions: 10.0, 15,0, and 20,G pg/mL of 
magnesium (Mg) prepared as follows* To three separate 
100-mL voiumetric flasks, each containing 5,0 ml of 5o- 
lution A, add 10.0, 15,0, and 20.0 mL, respectlvely, of 
Standard stock solution 8* Diiute the contents of each 
fiask with Solution B to volume. 

Sample solution: Nominally 20.0 pg/mL of magnesium 
from Injection prepared as follows. Transfer a volume of 
Injection, equivalent to 20 mg of magnesium (Mg) to a 
1000-mL volumetric fiask containing 50.0 ml of Solution 
A* Dilute with Solution B to volume. 

Blank: 5.0 mL of Solution A di luted with Solution B to 
100.0 mL 
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Instruments! conditions 

(See Atomie Ahsorption Spectroscopy (852).) 

Modę: Atomie absorptlon spectrophotometry 
Analytical wavelengtn: Magnesium emission linę at 
285.2 nm 

Lamp: Magnesium holiow-cathode 
Flame: Air-acetylene 
Analysis 

Samples: Standard Solutions, Sample solution, and Blank 
Plot the absorbances of the Standard Solutions versus 
the concentration, En jig/mL, of magnesium (Mg), and 
draw the straight linę best fitting the three plotted 
points, From tne graph so obtained, determine the 
concentration (Q En j.ig/mL, of magnesium (Mg) in the 
Sample solution. 

Calculate the percentage of the labeled amount of 
magnesium (Mg) in tne portlon of Injection taken: 

Resuft - (C/Ci;) x 100 

C - concentration of magnesium (Mg) in the 

Sample solution (|_ig/ml), InterpoJated from 
the graph obtained 

C u = nominał concentration of magnesium (Mg) in 
the Sample solution (pg/mL) 

Acceptance criterra: 90,Q%-110.0% 

* POTASSIUM AND SODIUM 

Internal standard solution: 1.04 mg/ml of lithium ni- 
tratę prepared as follows. Transfer 1.04 g of lithium ni- 
tratę to a 1000-mL volumetric fiask. Add a suitable non- 
ionic surfactant, and then dilute with water to volume. 
Potassium stock solution: 74,56 mg/ml of potassium 
ehloride (1 mEq/mL of potassium) prepared as follows. 
Transfer 18.64 g of potassium ehloride, previously dried 
at 1G5 3 for 2 h, to a 250-mL volumetric fiask, and di- 
lute with water to volume. 

Sodium stock solution: 58.44 mg/ml of sodium chlo- 
ride (1 mEq/mL of sodium) prepared as follows. Trans¬ 
fer 14.61 g of sodium ehloride, previously dried af 105° 
for 2 h, to a 250-mL volumetric fiask, and dilute with 
water to volume. 

Standard stock solution: 0,0391) mg/mL of potassium 
(K) from Potassium stock solution and 0.02299/ mg/mL 
of sodium (Na) from Sodium stock solution prepared as 
follows. Transfer 0.1/ mL of Potassium stock solution and 
0.1/ mL of Sodium stock solution to a 100-mL volumet- 
ric fiask, where j and / are the labeled amounts, in 
mEq/L, of potassium and sodium, respectively, in the 
Injection. Dilute with water to volume. 

Standard solution: Dilute 5.0 mL of Standard stock so¬ 
lution with Interna! standard solution to 500.0 mL. 

Sample solution: Dilute 5.0 mL of Injection with inter¬ 
na! standard solution to 500.0 mL. 

Instrumenta! conditions 
Modę: Flame photometer 
Analytical waveJengths 
Potassium: Maximum at 766 nm 
Sodium: Maximum at 589 nm 
Lithium; Maximum at 671 nm 
Blank: Internal standard solution 
Analysis 

Sampfes: Standard solution , Sample solution, and Blank 
Use the Blank to zero the instrument. Concomitantly 
determine the flame emisston readings for the Stan¬ 
dard solution and Sample solution. 

Calcuiate the percentage of the labeled amount of po¬ 
tassium (K) in the portion of Injection taken: 

Result = (Ru/Rs) x (Q/Q) x 100 

Ru - emission reading ratio of potassium to lithium 
from the Sample solution 

R$ = emission reading ratio of potassium to lithium 
from the Standard solution 


Cs = concentration of potassium (K) fn the Standard 
solution (mg/mL) 

Cu = nominał concentration of potassium (K) in the 
Sample solution (mg/mL) 

[Notę—E ach mg of potassium (K) is equiva!ent to 
0.02558 mEq of potassium (K)J 
Calculate the percentage of the labeled amount of so¬ 
dium (Na) in the portion of Injection taken: 

Result = (Ru/Rs) x (Cs/Cu) x 100 

Ru = emission reading ratio of sodium to lithium 
from the Sample solution 

Rs - emission reading rado of sodium to lithium 
from the Standard solution 

Cs = concentration of sodium (Na) in the Standard 
solution (mg/ml) 

Cu - nominał concentration of sodium (Na) in the 
Sample solution (mg/ml) 

[Notę—E ach mg of sodium (Na) is equivalent to 
0.04350 mEq of sodium (Na).] 

Acceptance criteria 
Potassium: 90.0%~110,0% 

Sodium; 90.0%-110.0% 

5PECIFJC TESTS 

* BACTERIAL E«dotoxins Test (85): NMT 0.5 USP Endo- 
toxin Units/mL 

o pH (791): 4.0-8.0 

® Other Requirements: It meets the reguirements in fnjec- 
tions and Implanted Drug Products (1). 

ADDfTIONAL REQUBREMENTS 

« Pac K A GIN G AND Storage: Preserve En single-dose glass or 
plastic containers. Glass containers of Type I or Type II 
glass are preferable, 

* Labeleng: The la bel States the eon tent of each electrolyte 
in terms of milfiequivalents (mEq) En a given volume. The 
Jabel states the total osmolar concentration in mOsmol/L, 
When the contents are less than 100 ml, the label alter- 
natively may State the total osmolar concentration in 
mOsmol/mL, 

* USP Reference Standards (11) 

USP Crtric Acid RS 
USP Endotoxin RS 
USP Sodium Lactate RS 


MultipBe Electrolytes and Dextrose 
Injection Type 1 

DEFINITION 

Muld ple Electrolytes and De xt rosę Iniection Type 1 is a ster- 
ile solution of Dextrose and suitable salts in Water for In- 
jection to provide sodium, potassium, magnesium, and 
ehloride ions. In addition, the salts provide ions of ace- 
tate, or acetate and gluconate, or acetate and phosphate, 
or phosphate and lactate, or phosphate and sulfate. It 
contains NLT 90.0% and NMT 110.0% of the labeled 
amounts of sodium (Na), potassium (K), magnesium 
(Mg), acetate (C 2 H 3 O 2 ), gluconate (CńHnCb), phosphate 
(PO,), lactate (C 3 H s 0 3 ), and sulfate (SO,); NLT 90,0% and 
NMT 120,0% of the labeled amount of ehloride (Cl); and 
NLT 90.0% and NMT 1 05.0% of the labeled amount of 
dextrose (CeN^Os * H 2 0 ), It may contain Hydrochlonc 
Acid or Sodium Hydroxide used to adjust the pH. It con- 
tain 5 no antimlcrobia! agents, 

IDENTIFICATION 

E> A. 

Sample solution: Nominally 50 mg/mL of dextrose 
from a suitable volume of injection 
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Analysis: Add a few drops of the Sample solution to 
5 mL of hot alkaline cupric tartrate TS. 

Acceptance criteria: A copious red precipitate of cu- 
prous oxtde is formed. 

* B, Identification Tests—General {191}, Magnesium and- 

Chloride: Meets the requlrements 

* C. Sodium: The sample imparts an intense yellow color 
to a nonluminous flame. 

* D. POTASSIUM: The sample imparts a violet color to a 

nonluminous ffame. Because tne presente of smali quan- 
tities of sodium masks the color, screen out the yellow 
color produced by sodium by viewing through a blue 
filter that blocks the emission at 589 nm (sodium), but is 
transparent to emission at 404 nm (potassium}. [Notę— 
Traditionally, cobalt glass has been used, but other suita- 
ble filters are commercially available.] 

* E, Where acetate is purported to be present, the reten- 
tion time of the acetate peak of the Sample solution cor- 
responds to that of the Standard solution, as obtained In 
the Assay for Acetate, 

* F, Where gluconate is purported to be present, the re- 
tention time of the gluconate peak of the Sample solution 
corresponds to that of the Standard solution, as obtained 
in the Assay for Gluconate. 

* G. Where phosphate ts purported to be present, proceed 
as follows, 

Sample solution: Add 5 mL of Injection and 1 ml of 
ammonium molybdate TS to a test tubę and m«x. 
Acceptance criteria: A yellow precipitate, which rs solu- 
ble in 6N ammonium hydroxide, is formed, 

* H. Where lactate is purported to be present, the reten- 
tion time of the lactate peak of the Sample solution corre¬ 
sponds to that of the Standard solution, as obtained in 
the Assay for Lactate, 

■ I, Identification Tests—General (191), Suifate: Where 
suifate is purported to be present, it meets the require 
ments of the barium chlonde test, 

ASSAY 

* Acetate (if present) 

Mobile phase: 0,05 N sulfuric acid 
Standard solution: 1.2 mg/mL of sodium acetate trihy- 
drate (0.0088 mEq/mL of acetate) in water 
Sample solution: Nominally 0.0088 mEq/mL of acetate 
from a volume of Injection in water 
Chromatographic system 
(See Chromatograpny {621 >, System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Columns 

Guard: 4.6-mm x 3-cm; packing LI 7 
Analytical: 7,8-mm x 30-cm; packing LI 7 
Colom n temperaturę: 60° 

Flow ratę: 0.8 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tafling factor: NMT 2,0 
Relative standard deviation: NMT 2.0% 

Anafysis 

Samples: Standard solution and Sample solution 
Calculale the percentage of the labeled amount of ace¬ 
tate (C2H3O2) in the portion of Injection taken: 

Result = (rufrd x (CdQ) x 100 

fu = peak response of acetate from the Sample 
solution 

rs - peak response of acetate from the Standard 
solution 

C s = concentration of acetate in the Standard 
solution (mEq/mL) 

Cu = nominał concentration of acetate in the 
Sample solution (mEq/mL) 


Acceptance criterra: 90.0%-110,0% 

* CHLORIDE 

Sample solution: Transfer a vo!ume of Injection, equiv- 
alent to 55 mg of chioride (1,55 mEq), to a suitable 
conical fiask, and add water, if necessary, to bhng the 
voiume to 10 mL. Add 10 ml of glacial acetic add, 

75 mL of methanol, and 0.5 mL of eosin Y TS. 
Tltrimetric system 
Modę: Direct titration 
litra nt: 0.1 N silver ni tratę VS 
Endpoint detection: Visual 
Analysis 

Sample: Sample solution 

Titrate, with shaking, with Titrant to a pink endpoint. 
Calculate the percentage of the labeled amount of chlo- 
ride (Cl) in the portion of Injection taken: 

Result = Vx N x (F/W) x 100 

V = Titrant volume consumed by the Sample 
solution (mL) 

N - actual normality of the Titrant (mEq/mL) 

F - equivalency factor, 35,45 mg/mEq 
W - nominał amount of chioride in the Sample 
solution (mg) 

Acceptance criteria: 90.0%-T20.Q% 

• DEXTH05E 

Sample solution: Transfer a volume of Injection con- 
taining 2-5 g of dextrose to a 100-mL vołumetric fiask, 
Add 0.2 mL of 6 N ammonium hydroxide, and dilute 
with water to vofume. 

Analysis 

Sample: Sample solution 

Determine the angular rotation in a polarimeter tubę 
(see Optical Rotation (781)). 

Calcufate the percentage of the labeled amount of dex- 
trose (OHizOg* H^O) in the portion of Injection taken: 

Result = [(100 x o)/(/ x m)] x (1 /Cu) x x 100 

a - observed angular rotation of the Sample 
solution ( c ) 

I - lenath of the polarimeter tubę (dm) 
a - midpoint of the specific rotation rangę for 
anhydrous dextrose, 52.9° 

Cu = nominał concentration of dextrose in the 
Sample solution (g/100 mL) 

M r i - molecular weight of dextrose monohydrate, 
198.17 

Mri = molecular weight of anhydrous dextrose, 

180.16 

Acceptance criteria: 90,0%-1Q5.Q% 

• Gluconate (if present) 

Mobile phase: Dissolve 7,0 g of calcium acetate tu 
1900 mL of water, and adjust with glacial acetic acid to 
a pH of 4.5 ± 0.L Dilute with water to 2000 mL, mrx, 
pass through a filter of 0.5-jjm porę size or finer, and 
degas. Maintain the Mobile phase at 70 ± 2° at all times. 
System suitability solution: 5 mg/mL each of USP So¬ 
dium Lactate RS and USP Potassium Gluconate RS in 
water 

Standard solution: 4.6 mg/mL of USP Potassium Glu¬ 
conate RS (0.02 mEq/mL of gluconate) in water 
Sample solution: Nominally 0.023 mEq/mL of gluco¬ 
nate from a volume of Injection in water 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: Refractive index 

Column: 7,8-mm x 30-cm; packing LI 9 in the calcium 
form. Condition the column with Mobile phase for 60 
min. 
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Column temperaturę: 70±2° 

Ffow ratę: 1 mL/min 
injection volume: 50 pi 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitabilfty requirements 

Resolution: NLT 4,0 between lactate and gluconate. 
System suitobility soiution 

Relatiye standard deviation: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of glu- 
conate (C 6 HnO?) in tne portion of Injection taken: 

Resuft = (ht/rs) x (Cs/Cu) x 100 

r u - peak response of gluconate from the Sample 
solution 

r* - peak response of gluconate from the Standard 
solution 

Cs - concentration of gluconate in the Standard 
solution (mEq/mL) 

Cu = nominał concentration of gluconate in the 
Sample solution (mEq/mL) 

Acceptance criteria: 90,Q%-110.0% 

Lactatb (if present) 

Mobile phase: Formie acid, dicydohexy laminę, and 
water (1:1:998) 

System suitability solution: 3 mg/mL each of anhy- 
drous sodium acetate and USP Sodium Lactate RS in 
water 

Standard soiution: 2 mg/mL of USP Sodium Lactate RS 
(0,018 mEq/mL of lactate) in water 
Sample solution 

For injections contalning >20 mEq/L of lactate: 
Nommally 0,02 mEq/mL of lactate from Injection in 
water 

For Injections containing <20 mEq/L of lactate: Use 
the undiluted Injection. 

Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 10-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 2Qj.lL 
System suitability 

Samples: System suitobility solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 2 between acetate and lactate, Sys¬ 
tem suitability soiution 

Tarling factor: NMT 2.0, Standard solution 
Relative standard deviation; NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of lac¬ 
tate (CjHsOj) in the portion of Injection taken: 

Resuft = (fy/rs) x (CdCu) x 100 

fu - peak response of lactate from the Sample 
solution 

r$ - peak response of lactate from the Standard 
soiution 

Ci = concentration of lactate in the Standard 
solution (mEq/mL) 

Cu - nominał concentration of lactate in the Sample 
solution (mEq/mL) 


Acceptance criteria: 90,0%^ 110.0% 

• MACNESIUM ' 

[Notę—C oncentrations of the Standard Solutions and the 
Sample solution may be modified to fit the linear or 
working rangę of tne atomie absorption 
spectrophotometer.] 

Solution A: 88.45 g/l of lanthanum chloride prepared 
as follows, Transfer a suitable guantity of lanthanum 
chloride to an appropriate votumetric fiask. Add 50% of 
the finał fiask voiume of water. Carefuliy add 25% of 
the finał fiask voiume of hydrochloric add. Mix, and 
allow to cool. Dilute with water to volume. 

Solution B: Mix 678 mL of hydrochloric acid with water 
to make 3000 mL. 

Standard stock solution A: 1.00 mg/mL of magnesium 
(Mg) prepared as follows. Transfer 1.00 g of magnesium 
metal to a 1000-mL vo!umetnc fiask containing 10 mL 
of water. Slowly add 10 mL of hydrochloric acid, and 
swirl to dissolve the metal. Dilute with Soiution B to 
yolume. 

Standard stock solution B: 100 pg/mL of magnesium 
(Mg) prepared as follows. Transfer 10.0 mL of Standard 
stock solution A to a 100-mL volumetric fiask, and dilute 
with Solution B to volume. 

Standard Solutions: 10.0, 15.0, and 20.0 pg/mL of 
magnesium (Mg) prepared as follows. To three separate 
100-mL volumetric flasks, each containing 5.0 mL of So¬ 
lution A, add 10.0, 15.0, and 20.0 ml, respectively, of 
Standard stock solution 8. Dilute the contents of each 
fiask with Solution B to volume, 

Sample solution: Transfer a volume of Injection, equiv- 
afent to 20 mg of magnesium (Mg) to a 1000-mL volu- 
metric fiask containing 50,0 mL of Solution A . Dilute 
with Solution B to volume. 

Blank: 5.0 ml of Solution A diluted with Solution B to 
100.0 mL 

instrumental conditions 

(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spec trop ho to metry 
Analytical wavelenqth: Maqnesium emissbn linę at 
285 2 nm 

Lamp: Magnesium hollow-cathode 
Flame: Air-acetylene 
Analysis 

Samples: Standard Solutions, Sample solution, and Blank 
Plot the absorbances of the Standard Solutions versus 
the concentration, in pg/mL, of magnesium (Mg), and 
draw the stralght linę best fitting the three plotted 
points. From tne graph so ob Łabęd, determbe the 
concentration (Q in pg/mL, of magnesium (Mg) in the 
Sample solution. 

Calculate the percentage of the labeled amount of 
magnesium (Mg) in tne portion of Injection taken: 

Result - (C/Cu) x 100 

C = concentration of magnesium (Mg) in the 

Sample solution (pg/mL), interpolated from 
the graph obtained 

Cu = nominał concentration of magnesium (Mg) in 
the Sample solution (pg/mL) 

Acceptance criteria: 90.0%-l 10.0% 
p Phosphate (if prespnf) 

Solution A: 50 g/L of ammonium molybdate prepared 
as follows. Transfer a suitabfe amount of ammonium 
molybdate to an appropriate yobrnetne fiask. Add 60% 
of tne finał fiask volume of water, and swirl to dissolve. 
Add 15% of the fiask yolume of suffuric acid, and swirl. 
Allow to cool, and dilute with water to volume. 

Solution B: Dissolve 0.5 g of hydroquinone in 100 mL 
of water, and add 1 drop of sulfuric acid. Prepare this 
solution fresh daily. 

Solution C: Dissofve 1 g of sodium sulflte in water to 
make 5 mL. Prepare this solution fresh daily. 
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Standard solution: 0,11 mg/mL of monobasic potas- 
sium phosphate (0,0008 mEq/mL of phosphate) in 
water 

Sam ple solution: Nominally 0*0008 mEq/mL of phos¬ 
phate from a volume of Injection in water 
Blank: Water 
Instruments! conditions 
Modę: Vis 

Analytical wavelenqth: 640 nm 
Analysis 

Samples: Standard solution, Sampte solution, and Blank 
Use water to zero the instrument Transfer 2*0 mL each 
of the Standard solution, Sample solution, and the Blank 
to separate test tubes, To each test tubę add 1.0 mL of 
Solution A t mlx, and aliow to stand for 3 min. Add 
1,0 mL of Solution B, and mix. Add 1*0 mL of Solution 
C rmx, and aliow to stand for 30 min. 

Calculate the percentage of the labeled amount of 
phosphate (PO.i) in the portion of the Injection taken: 

Result =* (Au/As) x (Q/Cu) x 100 

Au = absorbance of the Sample solution , corrected 
for any absorbance of the solution from the 
Blank 

Aj, = absorbance of the Standard solution , corrected 
for any absorbance of the solution from the 
Blank 

Cs = concentration of phosphate (P0 4 ) in the 
Standard solution (m£q/mL) 

Cu - nominał concentration of phosphate (P0 4 ) in 
the Sample solution (mEq/mL) 

Acceptance criteria: 9G.0%-1 10.0% 

• POTASSIUM AND SOD1UM 

Interna! standard solution: 1.04 mg/mL of lithium ni- 
trate prepared as follows. Transfer 1,04 a of lithium ni- 
trate to a 1000-mL volumetric fiask. Ada a suitable non- 
ionic surfactant, and then di lute with water to volume, 
Potassium stock solution: 74,56 mg/mL of potassium 
chforide (1 mEq/mL of potassium) prepared as follows. 
Transfer 18.64g of potassium chloride, previously drted 
at 105° for 2 h, to a 250-mL yolumetric fiask, and di- 
lute with water to volume. 

Sodium stock solution: 58,44 mg/mL of sodium chlo¬ 
ride (1 mEq/mL of sodium) prepared as folfows. Trans¬ 
fer 14,61 g of sodium chloride, previously dried at 105° 
for 2 h, to a 250-mL volumetnc fiask, and di lute with 
water to volume. 

Standard stock solution: 0.0391/ mg/mL of potassium 
(K) from Potassium stock solution and 0.02299/ mg/mL 
of sodium (Na) from Sodium stock solution prepared as 
follows. Transfer 0,1/ mL of Potassium stock solution and 
0.1/ mL of Sodium stock solution to a 100-mL volumet- 
ric fiask, where / and / are the labeled amounts, in 
mEq/L, of potassium and sodium, respectively, in the 
Injection, Di lute with water to volume. 

Standard solution: Dilute 5,0 mL of Standard stock so- 
luthn with Internat standard solution to 500.0 mL. 

Sample solution: Dilute 5.0 mL of Injection with Inter- 
nal standard solution to 500,0 mL. 

Instrumental conditions 
Modę: Flame photometer 
Analytical wavelengths 
Potassium: Maximum at 766 nm 
Sodium: Maximum at 589 nm 
Lithium: Maximum at 671 nm 
Blank: InternaI standard solution 
Analysis 

Samples: Standard solution , Sample solution r and Blank 
Use the Blank to zero the instrument. Concomitantly 
determine the flame emission readings for the Stan¬ 
dard solution and Sample solution. 


Calculate the percentage of the labeled amount of po¬ 
tassium (K) in the portion of Injection taken: 

Result = (Ru/Rd x (Cs/Ci/) x 100 

R u - emission reading ratio of potassium to lithium 
from the Sample solution 
= emission reading ratio of potassium to lithium 
from the Standard solution 

C s = concentration of potassium (K) In the Standard 
solution (mg/mL) 

Cu = nominał concentration af potassium (K) in the 
Sample solution (mg/mL) 

[Notę—E ach mg of potassium (K) is equivalent to 
0.02558 mEq of potassium (K).] 

Calculate the percentage of the labeled amount of so¬ 
dium (Na) in the portion of Injection taken: 

Result = (Ru/R,) x (C s /C u) x 100 

Ru = emission reading ratio of sodium to lithium 
from the Sample solution 

Rs = emission reading ratio of sodium to lithium 
from the Standard solution 

C s = concentration of sodium (Na) in the Standard 
solution (mg/mL) 

Cu = nominał concentration of sodium (Na) in the 
Sample solution (mg/mL) 

[NOTĘ—Each mg of sodium (Na) is equivalent to 
0,04350 mEq of sodium (Na).j 
Acceptance criteria 
Potassium: 90.0%-110.0% 

Sodium: 90.0%-1 10.0% 

* Sulfate (if present) 

Sample solution: Equiva!ent to 120 mg (1.25 mEq) of 
sulfate from a volume of injection, Dilute, if necessary, 
to 200 mL, and add 1 mL of hydrochloric acid. 

Analysis: Heat the Sample solution to boi ling, and grad- 
ually add in smali portions and while constantly stirring, 
an excess of hot barium chloride TS (about 8 mL), Heat 
the mixture on a steam bath for 1 h, collect the precipi- 
tate of barium sulfate on a tared filtering crucible, wash 
until free from chloride, dry, ignite, and weigh. 

Cafculate the percentage of the labeled amount of sul¬ 
fate (SO0 in the portion of Injection taken: 

Result ^ {[W x (Mn/Mtf) x (l/M rł )V(i x 10) x 100 

W = weight of barium sulfate after ignition (mg) 

M r r = mofecular weight of sulfate, 96.06 

M f 2 - molecular weight of barium sulfate, 233.43 

L = label claim of sulfate in the Injection (mEq/ 
mL) 

V s volume of Injection in the Sample solution 
(mL) 

Acceptance criteria: 90.0%-f 10.0% 

5PECIFIC TESTS 

* Bacterial Endotoxins Test (85): NMT 0,5 USP Endo- 
toxin Units/mL 

* PH (791): 4,0-6,5 

* Other Reouirements: Meets the req u i rem en Es in Injec- 

thns and Implanted Drug Products (1) 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in single-dose glass or 
lastic containers. Glass containers are preferably of Type 
or Type II qlass. 

* Labeiing: The la bel Sta tes the eon tent of each electrolyte 
in terms of milliequivalents (mEq) in a given volume. The 
label States the total osmolar concentration in mOsmoi/L, 
When the contents are less than 100 mL, the label alter- 
natively may State the total osmolar concentration in 
mOsmol/mL, 
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• USP Reference Standards <11) 
USP Endotoxin RS 
USP Potassium Gluconate RS 
USP Sodium Lactate RS 


Multiple Electrolytes and Dextro$e 
Injection Type 2 

DEFINITION 

Multiple Electrolytes and Dextrose Injection Type 2 is a ster- 
ile solution of Dextro$e and suitable salfs in Water for ln- 
jection to provide sodium, potassium, magnesium, cal- 
dum, and chloride ions. In addition, the salts provide ions 
of acetate, or acetate and citrate, or acetate and lactate, 
or gluconate and sulfate. It contains NLT 90.0% and NMT 
110.0% of the labeled amounts of sodium (Na), potas¬ 
sium (K), magnesium (Mg), calcium (Ca), acetate 
(C 2 H 3 G 2 ), citrate (GjHiO?), lactate (C 3 H 5 0 3 ), gluconate 
(QH,,CH and sulfate (S0 4 ); NLT 90.0% and NMT 
120.0% of the labeled amount of chloride (Cl); and NLT 
90,0% and NMT 105.0% of the labeled amount of dex- 
trose (CfiH^Oń ■ H 2 0), It may contain Hydrochlohc Acid or 
Sodium Hydroxide used to adjust the pH. It contains no 
antimicrobial agents. 

IDENTIFICATION 

* A. 

Sample solution: Nominally 50 mg/mL of dextrose 
from a suitable voiume of Injection 
Analysis: Add a few drops of the Sample solution to 
5 ml of hot alkaline cupric tartrate TS. 

Acceptance cnteria: A copious red predpitate of cu- 
prous oxide rs fomned. 

* E. Identification Tests—General <191>, Magnesium and- 

Chloride: Meets the reguirements 

* C Sodium: The sample im parts an intense yellow color 

to a nonluminous flame. 

* D* Potassium: The sample imparts a violet color to a 

nonluminous flame. Because the presence of smali quan- 
tities of sodium masks the color, screen out the yellow 
color produced by sodium by viewing through a blue 
filter that blocks the emission at 589 nm (sodium), but is 
transparent to emission at 404 nm (potassium), [NOTĘ— 
Traditfonally, cobalt glass has been used, but other suita¬ 
ble filters are commercially avaiiable,j 

* E. Identification Tests—General (191), Calcium: Meets 

the reguirements of the oxalate test 

* F. Where acetate is purported to be present, the reten- 

tion time of the acetate peak of the Sample solution cor- 
responds to that of the Standard solution f as obtained In 
the Assoy for Acetate . 

* G, Where citrate is purported to be present, the reten- 

tion time of the citrate peak of the Somple solution corre- 
sponds to that of the Standard solution , as obtained in 
the Assoy for Citrate. 

* U, Where lactate is purported to be present, the reten- 

tion time of the lactate peak of the Sample solution corre- 
sponds to that of the Stondard solution , as obtained in 
the Assay for Lactate. 

* E t Wheie gluLonate is puipuited Lo be present, the retem 

tion time of the gluconate peak of the Sample solution 
corresponds to that of the Standard solution , as obtained 
in the Assay for Cluconote. 

» y Identification Tests—General (191), Sulfate: Where 
sulfate is purported to be present, it meets the require- 
ments of the barium chloride test. 


ASSAY 

* ACETATE (if present) 

Mobile phase: 0.05 N sulfuric acid 
Standard solution: 1.2 mg/mL of sodium acetate trihy- 
drate (0.0088 mEq/mL of acetate) in water 
Sample solution: Nominally 0.0088 mEq/mL of acetate 
from a volume of Injection in water 
Chromatographfc system 
(5ee Chromatograpny (621 >, System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Columns 

Guard: 4.6-mm x 3-cm; packing LI7 
Anaiytica!: 7.8-mm x 30-cm; packing LI 7 
Column temperaturę: 60° 

Fbw ratę: 0.8 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reouirements 
Tarling factor: NMT 2,0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampfe solution 
Catculate the percentage of the labeled amount of ace¬ 
tate (C2H3O2) In the portfon of Injection taken: 

Result = (Wfj) x (Cs/CJ) x 100 

r u = peak response of acetate from the Sample 
solution 

n - peak response of acetate from the Standard 
solution 

Cs = concentration of acetate in the Standard 
solution (mEq/mL) 

Cu = nominał concentration of acetate in the 
Sample solution (mEq/mL) 

Acceptance criteria: 9Q.0%-1 10.0% 

* Calcium 

[Notę—C oncentrations of the Standard Solutions and the 
Sampfe solution mav be modified to fit the linear or 
working rangę of the atomie absorption 
spectrophotometer.] 

Solution A: 88,45 g/L of lanthanum chloride prepared 
as follows, Transfer a suitable quantity of lanthanum 
chloride to an appropnate yolumetrie fiask. Add 50% of 
the finał fiask yoiume of water. Carefully add 25% of 
the finał fiask volume of hydrochloric acid. Mix, and 
allow to cool. Di!ute with water to vo]ume. 

Solution B: Mix 678 mL of hydrochloric add with water 
to make 3000 ml. 

Standard stock solution: 1000 |ig/ml of calcium pre¬ 
pared as follows, Transfer 499,5 mg of primary standard 
calcium carbonate to a 200-mL voTumetric fiask, and 
add 10 mL of water, Carefully add 5 mL of Solution B t 
and swirl to dissolve the calcium carbonate. Dilute with 
water to volume. 

Standard Solutions: 10.0, 15.0, and 20.0 pg/mL of cal- 
dum prepared as follows. To three separate 100-mL 
volumetnc ffasks, each eontaining 5.0 mL of Solution A , 
add 1.0, 1.5, and 2,0 ml, respectively, of Standard stock 
solution. Dilute the eon ten ts of each fiask with Solution 
8 to volume. 

Sample solution: Transfer a volume of Injection, eguiv- 
alent to 20 mg of calcium, to a 1000-mL volumetric 
fiask eontaining 50.0 mL of Solution A. Dilute with Solu¬ 
tion 8 to volume. 

Blank: 5.0 mL of Solution A diluted with Solution B to 
100,0 mL 

Instrumental condrtions 

(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Anafytical wavelength: Calcium emission linę at 
422.7 nm 
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Lamp: Calcium hollow-cathode 
Fiame: Air-acetylene 
Analysis 

Samples: Standard Solutions , Sample soiution , and Blank 
Plot the absorbances of the Standard Solutions versus 
the concentration, in ug/mL, of calcium, and draw the 
straight linę best fftting the three pfotted points. From 
the graph so obtained, determlne the concentration 
(O, in jjg/mL, of calcium in the Sample soiution. 
Calculate the percentage ot the labeled amount ot cal¬ 
cium (Ca) in the portion of Injection taken: 

Result = (C/Cu) x 100 

C = concentration of calcium in the Sample 
soiution (jig/mL), interpolated from the 
graph obtained 

Cu = nominał concentration of calcium in the 
Sample soiution (pg/m L) 

Acceptance criteria; 90.0%-110,0% 

* CHLORIDE 

Sample soiution: Transfer a volume of Injection, equiv~ 
a lent to 55 mg of chloride (1.55 mEq), to a suitable 
conical fiask, and add water, If neeessary, to bring the 
volume to 10 ml. Add 10 mL of glacial acetic add, 

75 ml of methanol, and 0.5 mL of eosin V T5. 
Titrimetric system 
Modę: Dfrect titration 
Titrant: 0.1 N silver nitrate V5 
Endpoint detection: Visual 
Analysis 

Sample: Sample soiution 

Titrate, with snaking, with Titrant to a plnk endpomt. 
Calculate the percentage of the labeled amount of chlo¬ 
ride (Cl) in tne portion of Injection taken: 

Result - Vx N x (F/W) x 100 

V - Titrant volume consumed by the Sample 
soiution (mL) 

N ~ actual norm a li ty of the Titrant (mEq/mL) 

F = equivalency factor, 35.45 mg/mEq 
W = nominał amount of chloride in the Sampie 
soiution (mg) 

Acceptance criteria: 90,0%“! 20,0% 

* DEXTROSE 

Sample soiution: Transfer a volume of Injection con- 
taintng 2-5 g of dextrose to a 1OG-mL volumetric fiask. 
Add 0.2 mL of 6 N ammonium hydroxide, and dllute 
with water to volume. 

Analysis 

Sample: Sample soiution 

Determlne the angular rotation in a polar!meter tubę 
(see Optical Rotation (781),) 

Calculate the percentage of the labeled amount of dex- 
trose (CeHisOa - H 2 O) in the portion of Injection taken: 

Result = [(100 x a)/(l x a)] x (1/C u) x (Hf/M*) x 100 

a = observed angular rotation of the Sampie 
soiution (°) 

i = iength of the pofarimeter tubę (dm) 
o. = midpoint of tne specific rotation rangę for 
annydrous dextrose, 52,9° 

Cu = nominał concentration of dextrose In the 
Sampie soiution (g/100 mL) 

M r j “ molecular welght of dextrose monohydrate, 
198,17 

Ma - molecular welght of anhydrous dextrose, 

180.16 

Acceptance criteria: 90,O%-105.0% 

* Citrate (if present) 

Mobile phase and Chromatograpilic system: Proceed 
as directed in the Assay for Citric Acid/Citrate and Phos- 
phate (345), 


Standard soiution: 0.3 mEq/L of citrate (C ó HsO?) from 
USP Citric Acid RS in freshly prepared 1 mM sod tum 
hydroxide 

Sample soiution: Nominally 0.3 mEq/L of citrate in 1 
mM sodlum hydroxide from a volume of injection di- 
luted with freshly prepared sodium hydroxlcie 
Analysis 

Samples: Standard soiution and Sample soiution 
Proceed as directed in (345). 

Calculate the percentage ot the labeled amount of cit- 
ratę (GHsO?) in the portion of Injection taken: 

Result = (ru/fj) x (C s/Cu) x 100 

ru - peak response of citrate from the Sampie 
soiution 

n = peak response of citrate from the Standard 
soiution 

Ci = concentration of citrate in the Standard 
soiution (mEq/L) 

Cu - nominał concentration of citrate in the Sample 
soiution (mEq/L) 

Acceptance criteria: 90.0%—110.0% 

■ Cluconate (if present) 

Mobile phase: Dissolve 7.0 g of calcium acetate in 
1 900 mL of water, and adjust with glacial acetic acid to 
u pH of 4,5 ± 0.1. Di lute with water to 2000 mL, mix, 
pass through a fil ter of 0.5-pm porę size or fi ner, and 
degas. Maintain the Mobile phase at 70 ±2° at alt ttmes. 
System suitabiiity soiution: 5 mg/mL each of USP So¬ 
dium Lactate RS and USP Potassium Cluconate RS in 
water 

Standard soiution: 4.6 mg/mL of USP Potassium Glu- 
conate RS (0.02 mEq/mL of gluconate) in water 
Sampie soiution: Nominally 0.023 mEq/mL of gluco¬ 
nate from a valume of Injection in water 
Chromatographic system 
(See Chromatograpny { 621), System Suitabiiity.) 

Modę: LC 

Detector: Refractive index 

Column: 7.8-mm x 30-cm; packing LI 9 in the calcium 
form. Condilion the column with Mobile phase for 60 
min, 

Column temperaturę: 70 ±2° 

Flow ratę: 1 mL/min 
Injection volume: 50 pi 
System suitabiiity 

Samples: System suitabiiity soiution and Standard 
soiution 

Suitabiiity reguirements 

Resolution: NLT 4,0 between lactate and gluconate, 
System suitabiiity soiution 

Relative standard deviation: NMT 2.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sampie soiution 
Calculate the percentage of the labeled amount of glu¬ 
conate (QHnO?) in tne portion of Injection taken: 

Result = (fu/n) x (Q/Cu) x 100 

ry - peak response of gluconate from the Sample 
soiution 

r$ - peak response of gluconate from the Standard 
soiution 

G - concentration of gluconate in the Standard 
soiution (mEq/mL) 

Cu = nominał concentration of gluconate in the 
Sampie soiution (mEq/mL) 

Acceptance criteria: 90,0%™110.0% 

* Lactate (if present) 

Mobile phase: Formie add, drcyclohexylamine, and 
water (1:1:998) 
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System suitabifity solution: 3 mg/mL each of anhy- 
drous sod tum acetate and USP Sodium Lactate RS in 
water 

Standard solution: 2 mg/mL of USP Sodium Lactate RS 
(0.018 mEq/m L of J acta te) In water 

Sample solution 

For Injections containing >20 mEq/L of lactate; 
Nominally 0.02 mEq/mL of lactate from fnjection in 
water 

For Injections containing 520 mEq/L of lactate; Use 
the undiluted Injection. 

Chromatographrc system 

(See Chromotograpny { 621), System Suito bili ty.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 10-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 liL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability requtrements 

Resolution: NLT 2 between acetate and lactate, Sys¬ 
tem suitability solution 

Tailing factor: NMT 2.0, Standard solution 
Relative standard deviatlon: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of lac¬ 
tate (C 3 H 5 O 3 ) in the portton of Injection taken: 

Result - (rulr$) x (Cd Cd) x 1 00 

ru = peak response of lactate from the Sample 
solution 

rs - peak response of lactate from the Standard 
solution 

Cs - concentration of lactate in the Standard 
solution (mEq/mL) 

Cu ~ nominał concentration of lactate in the Sample 
solution (mEq/mL) 

Acceptance criterra: 90.0%-11 0.0% 

* Magnesium 

[Notę—C oncentratEons of the Standard Solutions and the 
Sample solution may be modif ied to fit the linear or 
worldng rangę of the atomie absorption 
spectrophotometer,] 

Solution A: 88.45 g/L of lanthanum chloride prepared 
as fołlows. Transfer a sultable quantity of lanthanum 
chloride to an appropriate vo]umetric fiask. Add 50% of 
the finał fiask volume of water. Carefulfy add 25% of 
the finał fiask volume of hydrochloric acid, Mix, and 
allow to cool. Dii ute with water to volume. 

Solution B; Mix 678 mL of hydrochforic acid with water 
to make 3000 ml. 

Standard stock solution A: 1,00 mg/mL of magnesium 
(Mg) prepared as folfows. Transfer 1.00 g of magnesium 
metal to a 1 000-mL vołumetric fiask containing 10 mL 
of water. Slowly add 10mL of hydrochłorfc acid, and 
swirl to dissolve the metal. Difute with Solution B to 
valume. 

Standard stock solution B: 100 pg/mL of magnesium 
(Mg) prepared as follows. transfer 1 0.0 mL ot Standard 
stock solution A to a 100-mL volumetric fiask, and dii u te 
with Solution B to voJurne. 

Standard Solutions: 10.0, 15.0, and 20.0pg/mL of 
magnesium (Mg) prepared as follows. To three separate 
100-mL volumetrlc flasks, each containing 5,0 mL of 5o- 
lution A, add 10.0, 15.0, and 20.0 mL, respectlvely, of 
Standard stock solution B. Dii ute the eon tents of each 
fiask with Solution B to volume. 

Sample solution: Transfer a vołume of injection, equiv- 
alent to 20 mg of magnesium (Mg) to a 1000-mL vofu- 


metric fiask containing 50.0 mL of Solution A. Difute 
with Solution B to volume. 

Blank: 5,0 mL of Solution A diluted with Solution B to 
100,0 mL 

Instrumental conditions 

(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption speefrophotometry 
Analytkal wavelengtn: Magnesium emlssion linę at 
285.2 nm 

Lamp: Magnesium hollow-cathode 
Flame: Air-acetyfene 
Analysis 

Samples: Standard Solutions, Sample solution , and Blank 
Plot the absorbances of the Standard Solutions versus 
the concentration, in pg/mL, of magnesium (Mg), and 
draw the stratabt fine best fitting the three pfotted 
pornts. From the graph so obtajned, determine the 
concentration (Q in pg/mL, of magnesium (Mg) In the 
Sample solution. 

Calculate the percentage of the labeled amount of 
magnesium (Mg) In each poption of Injection taken: 

Result = (C/Cu) x 100 

C - concentration of magnesium (Mg) in the 

Sample solution (pg/mL), Inter polated from 
the graph obtained 

Cu = nominał concentration of magnesium (Mg) in 
the Sample solution (pg/mL) 

Acceptance criterra: 9Q.0%~110.0% 

POTASSIUM AND SODIUM 

Internal standard solution: 1.04 mg/mL of lithium ni¬ 
tra te prepared as follows. Transfer 1.04 g of lithium ni- 
tratę to a 1000-mL volumetric fiask. Adcl a suitable non- 
ionic surfactant, and then difute with water to volume. 
Potassium stock solution: 74,56 mg/mL of potassium 
chloride (1 mEq/mL of potassium) prepared as follows. 
Transfer 1 8.64 g of potassium chloride, previously dried 
at 105° for 2 h, to a 250-mL volumetric fiask, and di- 
lute with water to vofume. 

Sodium stock solution: 58,44 mg/mL of sodium chlo¬ 
ride (1 m£q/mL of sodium) prepared as follows. Trans¬ 
fer 14.61 g of sodium chioride, previously dried at 105° 
for 2 h, to a 25 0-mL volumetric fiask, and dii u te with 
water to vo!ume. 

Standard stock solution: 0.0391 / mg/mL of potassium 
(K) from Potassium stock solution and 0.0229 9f mg/mL 
of sodium (Na) from Sodium stock solution prepared as 
follows. Transfer 0.1/ mL of Potassium stock solution and 
0.1 1' mL of Sodium stock solution to a 100-mL vol u męt¬ 
ne fiask, where j and / are the labefed amounts, in 
mEq/L, of potassium and sodium, respective!y, in the 
Injection. Di lute with water to volume. 

Standard solution: DiSute 5.0 mL of Standard stock so- 
lution with Internai standard solution to 500.0 mL. 

Sample solution: DII ute 5.0 mL of Injection with Inter¬ 
nal standard solution to 500.0 mL. 

Instrumental conditions 
Modę: Flame photometer 
Analytkal wavelengths 
Potassium: Maximum at 766 nm 
Sodium: Maximum at 589 nm 
Lithium: Maximum at 671 nm 
Blank: Internal standard solution 
Analysis 

Samples: Standard solution, Sample solution , and Blank 
Use the Blank to zero the instrument. Concomitantly 
determine the flame emlssion readlngs for the Stan¬ 
dard solution and Sample solution . 

Calculate the percentage of the labeled amount of po¬ 
tassium (K) in the portion of Injection taken: 

Result = (Ry/Rs) x (G/Cu) x 100 
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Ru - emission reading ratio of potassium to lithium 
from the Sample solution 

R$ = emission reading ratio of potassium to lithium 
from the Standard soluthn 

Q = concentration of potassium (K) in the Standard 
solution (mg/mL) 

G - nominał concentration of potassium (K) in the 
Sample solution (mg/mL) 

[Notę —Each mq of potassium (K) is equivatent to 
0,02558 mEq of potassium ([<).] 

Caicuiate the percentage of the labefed amount of so- 
dium (Na) in the portion of Injection taken: 

Result = (Ru/Rs) x (C s/Cu) x 100 

R u = emission reading ratio of sodium to lithium 
from the Sample solution 

Rs - emission reading ratio of sodium to lithium 
from the Standard solution 

Q - concentration of sodium (Na) in the Standard 
solution (mg /ml) 

Cu = nominał concentration of sodium (Na) in the 
Sample solution (mg/mL) 

[Notę —Bach mg of sodium (Na) is equivafent to 
0.04350 mEg of sodium (Na).] 

Acceptance criteria 
Potassium: 90.0%-110.0% 

Sodium: 90,0%-110.0% 
o Sulfate (if present) 

Sampfe solution: Equivalent to 120 mg (1.25 mEq) of 
sulfate, from a volume of Injection. Di lute, if necessary, 
to 200 ml, and add 1 mL of hydrochforic add, 

Analysis 

Sample: Sample solution 

Heat the Sample soluthn to bolling, and gradually add, 
in smali portions and while constantly stirnng, an ex- 
cess of hot barium chioride TS (about 8 mL). Heat the 
mixture on a steam bath for 1 h, collect the precfpl- 
tate of bari urn.sulfate on a ta red fritering crucible, 
wash untij free from chioride, clry, ignite, and weigh. 
Caicuiate the percentage of the Eabeied amount of sul¬ 
fate (50,* *) in the portion of Injection taken: 

Result = {[W x (Mrf/Mrz) x x/|)x1 00 

W = weight of barium sulfate after ignition (mg) 

Mn = molecular weight of sulfate, 96,06 

Mr 2 = molecular weight of barium sulfate, 23343 

i = label claim of sulfate in the Injection (mEq/ 
mL) 

V - volume of Injection in the Sample solution 
(mL) 

Acceptance criteria: 9Q.0%-11 0.0% 

5IPEOFIC TESTS 

* Bacterial Endotqxins Test (85): It contains NMT 0,5 

USP Endotoxin Units/mL. 
o PH (791): 4.0-6.5 

® Gther Hequireivjent 5: It meets the requirements in Itijec- 
tions and Implanted Drug Products (1). 

ADDITIONAL REQU!REMENTS 

a PACKAGING AND Storage: Preserve in single-dose glass or 
lastic containers. Glass containers are preferably of Type 
or Type fi glass. 

* Labeung: The label States the content of each electrolyte 

En terms of milliequivalents (mEq) in a given volume. The 
label States the total osmolar concentration in mOsmol/L 
When the contents are less than 1 00 mL, the label alter^ 
natively may stale the total osmolar concentration in 
rnOsmol/ml. 


o USP Reference Standards (11) 

USP Citric Acid RS 
USP Endotoxin RS 
USP Potassium Gluconate RS 
USP Sodium Lactate RS 


Multiple Electrolytes and Dextrose 
BragectBon Type 3 

DEFINITION 

Muitiple Electrolytes and Dextrose Injection Type 3 is a ster- 
ile solution of Dextrose and suitable saits in water for In- 
jection to provide sodium, potassium, and chioride Eons. 

In addition, the safts provEde Jons of ammonium, or ace¬ 
tale and phosphate, or phosphate and lactate, It contains 
NLT 90,0% and NMT 110.0% of the labeled amounts of 
sodium (Na), potassium (K), ammonium (NH 4 ), acetate 
(C 2 H 3 O 2 ), phosphate (P0 4 ), and lactate (QHsOs); NLT 
90.0% and NMT 120.0% of the labeled amount of chlo- 
ride (Cl); and NLT 90,0% and NMT 105.0% of the la¬ 
befed amount of dextrose (CJ-I^Os - H 2 0). It may contain 
Hydrochloric Add or Sodium Hydroxide used to adjust the 
pH. it contains no antimieroblaf agents. 

IDENTIFICATION 
® A, 

Sample solution: Nominally 50 mg/mL of dextrose 
from a suitable volume of Injection 
Analysis: Add a few drops of the Sample solution to 
5 mL of hot aJkaline cupric tartrate TS, 

Acceptance criteria: A copious red precjpitate of cu- 
prous oxide is formed, 

* B, Identification Tests—General (191), Chioride and Am¬ 

monium: Meets the reguirements 
® C. Sodium: The sample imparts an intense yellow color 
to a nonluminous ffame. 

* D. Potassium: The sample imparts a violet color to a 

nonluminous fiame. Because the presence of smali quan- 
tities of sodium masks the color, screen out the yellow 
color produced by sodium by viewing through a blue 
fllter tnat bfocks the emission at 589 nm (sodium), but is 
transparent to emission at 404 nm (potassium). [NOTĘ— 
Traditionafly, cobalt glass has been used, but other suita¬ 
ble filters are commerdally available.] 

* E. Where acetate Is purported to be present, the reten- 

tion time of the acetate peak of the Sample solution cor- 
responds to fhat of the Standard solution , as obtained in 
the Assay for Acetate. 

* F. Where phosphate Is purported to be present proceed 

as foflows. 

Sample solution: Add 5 mL of Injection and 1 mL of 
ammonium molybdate TS to a test tubę and mlx. 
Acceptance criteria: A yellow predpitate, which is solu- 
ble in 6 N ammonium hydroxide, is formed. 

* G. Where lactate is purported to be present, the reten- 

tion time of the lactate peak of the Sample solution corre- 
sponds to that of the Standard solution , as obtained in 
the Assay for Lactate . 

ASSAV 

* Acetate (if present) 

Mobile phase: 0,05 N sulfuric add 
Standard solution: 1.2 mg/mL of sodium acetate trihy- 
drate (0.0088 mEq/mL of acetate) in water 
Sample solution: Nominally 0.0088 mEq/mL of acetate 
from a volume of Injection En water 
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Chromatographk system 
(See Chromatography <621), System SuitabiHty.) 

Modę: LC 

Detecton UV 210 nm 
Columns 

Guard: 4.6-mm x 3-cm; packing LI 7 
Analytical: 7.8-mm x 30-cm; packing LI 7 
Column temperaturę: 60 5 
Flow ratę: 0*8 mL/mfn 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2*0 
Refative standard deviation: NMT 2*0% 

Analysis 

Samptes: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ace¬ 
tale (C 2 H 3 O 2 ) in the portion of Injection taken: 

Result = (ru/r$) x (Q/Cu) x 100 

ry =* peak response of acetate from the Sample 
solution 

r$ = peak response of acetate from the Standard 
solution 

Cs - concentration of acetate in the Standard 
solution (mEq/mL) 

C u - nominał concentration of acetate in the 
Sample solution (mEq/mL) 

Acceptance criteria: 90*0%-110.0% 

• Ammonium (if present) 

Sample solution: Transfer a volume of Injection, equiv- 
alent to 63 mg (3.5 mEq) of ammonium, to a 500-mL 
Kjeldahl fiask. Dilute with water to 200 ml, and add 
50 mL of sodium hydroxide solution (2 In 5). 

Tftrimetrk system 
Modę: Direct titration 
Titrant: 0.1 N sulfuric add VS 
Endpoint detection: Visual 
Analysis 

Sample: Sample solution 

Immediately connect the fiask containing the Sample so- 
lution by means of a distillation trap to a well-cooled 
condenser, the delivery tubę of which dips Into 40 mL 
of boric acid solution (1 in 25) contained In a suitable 
recetver. Heat to boillng, and distill about 200 mL. 

Cool the ]iquid in the recelver, if necessary, then add 
methyl red T5, and tftrate with Titrant Perform a blank 
determination, and make any necessary correction. 
Calculate the percentage of the labeled amount of am¬ 
monium (NHJ in the portion of Injection taken: 

Result = (l/j - V B ) x N x (F/ W) x 100 

V% - Titrant volume consumed by the Sample 
solution (mL) 

Vg - Titrant volume consumed by the blank (mL) 

N = actual normaltty of the Titrant (mEq/mL) 

F = equivalency factor, 18*04 mcj/mEq 
W - nominał amount of ammonium fn the Sample 
solution (mg) 

Acceptance criteria: 90.0%-t 10,0% 

• CHLORIDE 

Sample solution: Transfer a volume of Injection, equiv- 
alent to 55 mg of chloride (1*55 mEq), to a suitable 
conical fiask and add water, if necessary, to bring the 
volume to about 10 mL* Add 10 mL of glacial acetic 
acid, 75 mL of methanol, and 0*5 mL of eosin Y TS* 


Tltrimetric system 
Modę: Direct titration 
Titrant: 0.1 N $ilver ni tratę VS 
Endpoint detection: Visuaf 
Analysis 

Sample: Sample solution 

Titrate, with snaking, with Titrant to a pink endpoint* 
Calculate the percentage of the labeled amount of chlo¬ 
ride (Cl) in the portion of Injection taken: 

Result = V x N x (F/W) x 100 

V = Titrant volume consumed by the Sample 
solution (mL) 

N = actual normalrty of the Titrant (mEq/mL) 

F - equivalency factor, 35,45 mg/mEq 
W - nominał amount of chloride in the Sompte 
solution (mg) 

Acceptance criteria: 90*0%-l 20*0% 

» DEXTROSE 

Sample solution: Transfer a volume of Injection con¬ 
taining 2-5 g of dextrose to a 100-mL vofumetric fiask, 
Add 0.2 mL of 6 N ammonium hydroxide, and dilute 
with water to volume* 

Analysis 

Sample: Sample solution 

Determine the angular rotation in a polarimeter tubę 
(see Optical Rotation <781))* 

Calculate the percentage of the labeled amount of dex- 
trose (CćHiłOe - H 2 O) in the portion of Injection taken: 

Result = [(100 x a)/(l x a)] x (1 fC u ) x (Hr/M*) x 100 

a = observed angufar rotation of the Sample 
solution (°) 

I = lenath of the polarimeter tubę (dm) 
a = midpoint of the spedfk rotation rangę for 
annydrous dextrose, 52.9° 

C u - nominał concentration of dextrose in the 
Sample solution (g/l 00 mL) 

M r i = molecular weight of dextrose monohydrate, 
198.17 

Mri - molecular weight of anhydrous dextrose, 

180*16 

Acceptance criteria: 90.0%-105.0% 

* Lactate (if present) 

Mobile phase: Formie acid, dicydohexylamine, and 
water (1:1:998) 

System suitability solution: 3 mg/ml each of anhy- 
drous sodium acetate and USP Sodium Lactate RS in 
water 

Standard solution: 2 mg/mL of USP Sodium Lactate RS 
(0.018 mEq/mL of lactate) in water 
Sample solution 

For Injections containing >20 mEq/L of iactate: 
Nominał ly 0*02 mEq/mC of lactate from Injection in 
water 

For Injections containing <20 m£q/L of lactate: Use 
the undiluted Injection* 

Chromatographk system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detecton UV 210 nm 
Column: 4.6-mm x 10-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 2 between acetate and lactate, Sys¬ 
tem suitability solution 

Tailing factor: NMT 2*0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
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Analysis ja 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of lac¬ 
tate (C3H5O3J in the portlon of Injection taken: 

ResuJt = (fu/rs) x (Cj/G) x 100 

r u = peak response of lactate from the Sample 
solution 

rs - peak response of lactate from the Standard 
solution 

C$ - concentration of lactate in the Standard 
solution (mEq/mL) 

G - nominał concentration of lactate tn the Sample 
solution (mEq/mL) 

Acceptance criteria: 90.0%-! 10.0% 

* PHOSPHATE (if present) 

Solution A: 50 g/l of ammonium molybdate prepared 
as follows, Transfer a suitable amount of ammonium 
molybdate to an appropriate volumetric fiask, Add 60% 
of tne finał fiask volume of water, and swirl to dissolve, 
Add 15% of the fiask volume of sulfuric add, and swirl. 
Al Iow to cool, and dilute with water to vo1ume, 

Solution B: Dissolve 0.5 g of hydroguinone in 100 ml 
of water, and add 1 drop of sulfuric add. Prepare this 
solution fresh dally. 

Solution C: Dissofve 1 g of sodium sulfite in water to 
make 5 ml, Prepare this solution fresh daily. 

Standard solution: 0.11 mg/mL of monobasic potas- 
sium phosphate (0.0008 mEq/mL of phosphate) in 
water 

Sample solution: Nominally 0.0008 mEq/mL of phos¬ 
phate from a volume of Injection 
Bianki Water 
Instrumental conditions 
Modę: Vis 

Analytical wayefength: 640 nm 
Analysis 

Samples; Standard solution, Sample solution , and Blank 
Use water to zero the instrument. Transfer 2 mL each of 
the Standard solution f the Sample solution , and the 
Blank to sępa ratę test tubes. To each test tubę add 
1 ml. of Solution A, and aflow to stand for 3 min. Add 
1 mL of Solution B. Add 1 ml of Solution C, and allow 
to stand for 30 min. 

Calculate the percentage of the labeled amount of 
phosphate (PO, 6 ) in the portion of the Injection taken: 

Result = {AJA s ) x (CdCu) x 100 

Au - absorbance of the Sample solution , corrected 
for any absorbance of the solution from the 
Blank 

A s - absorbance of the Standard solution t corrected 
for any absorbance of the solution from the 
Blank 

Cs - concentration of phosphate in the Standard 
solution (mEq/mL) 

Cu - nominał concentration of phosphate (PO,)) in 
the Sample solution (mEq/mL) 

Acceptance criteria: 90,0%-110.0% 

* POTASSIUfW AND SODltJM 

Interna) standard solution: 1.04 mg/mL of lithium ni¬ 
tra te prepared as follows, Transfer 1.04 g ot lithium ni- 
tratę to a 1000-mL volumetric fiask, add a suitable non- 
Eonie surfactant, then dilute with water to volume, 
Potassium stock solution: 74.56 mg/mL of potassium 
chlorEde (1 mEq/mL of potassium) prepared as follows. 
Transfer 18,64 g of potassium chloride, previously dried 
at 105° for 2 h, to a 250-mL voIumetric fiask, and di¬ 
lute with water to vo!ume. 

Sodium stock solution: 58.44 mg/mL of sodtum chlo- 
ride (1 mEq/mL of sodium) prepared as follows. Trans¬ 
fer 14,61 g of sodium chloride, previously dried aC105° 


for 2 h, to a 250-mL volumetric fiask, and dilute with 
water to volume. 

Standard stock solution: 0,0391/ mg/mL of potassium 
(K) from Potassium stock solution and 0,02299/ mg/mL 
of sodium (Na) from Sodium stock solution prepared as 
follows. Transfer 0.1/ mL of Potassium stock solution and 
0,1/ ml of Sodium stock solution to a 100-mL volumet- 
ric fiask, where / and / are the labeEed amounts, in 
mEq/L, of potassium and sodium, respective!y, in the 
Injection. Dilute with water to volume. 

Standard solution: Dilute 5.0 mL of Standard stock so¬ 
lution with Internai standard solution to 500.0 mL. 
Sample solution: Dilute 5.0 mL of Injection with Inter¬ 
na! standard solution to 500.0 ml. 

Instrumental conditions 
Modę: Flame photom eter 
Analytical wayelengths 
Potassium: Maximum at 766 nm 
Sodium: Maximum at 589 nm 
Lithium: Maximum at 671 nm 
Blank: interna! standard solution 
Analysis 

Samples: Standard solution , Sample solution , and Blank 
Use the Blank to zero the instrument. Concomitantly 
determine the flame emission readings for the Stan¬ 
dard solution and Sample solution. 

Calculate the percentage of the labeled amount of po¬ 
tassium (K) in the portion of injection taken: 

Result - (Ru/Rs) x (CdCu) x 100 

Ru = emission reading ratio of potassium to lithium 
from the Sample solution 

Rs = emission reading ratio of potassium to lithium 
from the Standard solution 

Cs = concentration of potassium (K) in the Standard 
solution (mg/mL) 

G - nominał concentration of potassium (K) in the 
Sample solution (mg/mL) 

[Notę—E ach mg of potassium (K) is equivalent to 
0.02558 mEq of potassium (!<).] 

Calculate the percentage of the labeled amount of so¬ 
dium (Na) in the portion of injection taken: 

Result - (Ru/Rs) x (CdCu) x 100 

Ru - emission reading ratio of sodium to lithium 
from the Sample solution 

Rs = emission reading ratio of sodium to lithium 
from the Standard solution 

G - concentration of sodium (Na) in the Standard 
solution (mg/mL) 

G - nominał concentration of sodium (Na) in the 
Sample solution (mg/mL) 

[Notę—E ach mg of sodium (Na) is equivalent to 
0.04350 mEcj of sodium (Na).] 

Acceptance criteria 
Potassium: 90.0%-110.0% 

Sodium: 90,0%-110.0% 

5PECIFIC TE5TS 

* Bacterial Endotoxins Test (85): NMT 0.5 USP Endo 
toxin Umts/mL 

« PH (791): 4.0-6.5 

e Other Requirements: it meets the requirements in injec- 
tions and Implanted Drag Products (1). 

ADDITIONAL REQUIREMENTS 

* Pa CK AG ING AND Sto RAGĘ: Preserve in single-dose glass or 
lastlc containers. Glass containers are preferably of Type 
or Type II glass, 

« Labeung: The label States the content of each electroiyte 
in terms of milliequEvaEents (mEq) in a given volume, The 
label States the total osmolar concentration En mOsmol/L. 
When the contents are less than 100 mL, the label alter- 
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natively may state the total osmoląr concentration in 
mOsmol/mL 

a USP Reference Standards (11) 

USP Endotoxln RS 
USP Sodium Lactate RS 


Tracę EBements Ingection 

» Tracę Eiements Injection is a sterile solution in 
Water for Injection of two or morę of the follow- 
ing; Zinc Chloride or Zinc Sulfate, Cupric Chlo- 
ride or Cupric Sulfate, Chromie Chloride, Manga- 
nese Chloride or Manganese Sulfate, Selenious 
Acid, Sodium lodide, and Ammonium Mofyb- 
date. It contains not less than 90,0 percent and 
not morę than 110.0 percent of the labeled 
amounls of zinc (Zn), copper (Cu), chromium 
(Cr), manganese (Mn), selenium (Se), iodine (I), 
and motybdenum (Mo). 

Packaging and sfcorage—Preserve in single-dose or In 
multipfe-dose contalners, preferably of Type I or Type II 
glass. 

tabeling—La bel the Injection to speclfy that it is to be di- 
luted to the appropriate strength with Sterile Water for In- 
jectEon or other suitable fluid prior to administration* The 
tabel shows by an appropriate number juxtaposed to the 
offidal name, the number of tracę eiements contained in 
the Injection according to the following: zinc and copper 
(2), and then currmlatWely, chromium (3), manganese (4), 
selenium (5), iodine (6), and mofybdenum (7). Other com- 
binations are indicated separately by dting the number of 
tracę eiements contained in each foliowej by an asterisk 
that is repeated with the list of labeled ingredients. Labę! 
the Injection for its contents of zinc chloride (ZnCh), zinc 
sulfate (ZnSO.i ■ 7H?0), cupric chloride (CuCb), cupric suh 
fate (CuSCh), chromie chloride (CrCh), manganese chloride 
(MnCb), manganese sulfate (MnSQ 4 ), selenious acid 
(HzSeOj), sodium iodtde (Nat), and ammonium molybdate 
[(NH 4 )Mo 7 ■ 41-bO], and for elemental zinc (Zn), copper 
(Cu), chromium (Cr), manganese (Mn), selenium (Se), to- 
dine (I), and molybdenum (Mo), as appropriate in relation 
to the ingredients claimed to be present. 

BdentificataorD— 

A: The Assoy preparation prepared as directed in Lhe As¬ 
say for zinc, the Assay for copper , the Assay for chromium , the 
Assay for manganese , the Assay for selenium, and the Assay 
for molybdenum , as appropriate, based on the eiements 
claimed m the tabeling to be present, exhibit maxtmum ab- 
sorption at the relevant wavelengths specified when tested 
as directed for the Procedures in the respective Assays, 

B: If iodine is claimed in the labeling to be present, the 
retention time of the iodine peak in the chromatogram of 
the Assay preparation corresponds to that in the chromato¬ 
gram of the Standard preparation as obtained In the Assoy 
for todhe. 

Pyrogem—When diluted with Sodium Chloride Injection 50 
that each ml_ contains not morę than 20 pg of zinc, 20 pg 
of copper, 0.1 pg of chromium, 4 pg of manganese, 4 pg of 
selenium, 5 pg of iodine, or 5 pg of molybdenum, it meets 
the reguirements of the Pyrogen Test (151). 
pH (791): between 1.5 and 3.5. 

Particulafe Matter in Hnjectiorcs (788): meets the re- 
guirements. 

Other reguirements—It meets the requirements under In- 
jeethns and impfanted Drag Products (1). 


Assay for zinc— 

Standard preparations—Prepare as directed in the Assay 
under Zinc Chloride Injection , 

Assay preparation —Using the Injection, proceed as di- 
rected for Assay preparation in the Assay under Zinc Chloride 
Injection, 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Zinc Chloride injection . Cakulate the guantity, in pg, 
of zinc (Zn) in each mL uf Lhe Irijectiun Laken by the 
formula: 

5 C/7 

in which C is the concentration, in pg per mL, of zinc in the 
Assay preparation, and V is the volume, in ml, of Injection 
taken. 

Assay for copper— 

Sodium chloride solution, Copper stock solution, and Stan¬ 
dard preparations —Prepare as directed in the Assay prepara¬ 
tion under Cupric Chloride injection. 

Assay preparation —Using the Injection, proceed as di¬ 
rected for the Assay preparation in the Assay preparation 
under Cupric Chloride Injection. 

Procedurę— Proceed as directed for Procedurę in the Assay 
preparation under Cupric Chloride injection. Calcu la te the 
guantity, in mg, of copper (Cu) in each mL of the Injection 
taken by the formula: 

2C/31/ 

in which C is the concentration, in pg per ml, of copper in 
the Assoy preparation, and V is the volume, in mL, of Injec- 
tion taken. 

Assay for chromium (if present )— 

INjECTIONS CONTAfNING 3 pgOR MORĘ OF Cr PER mL— 

Sodium chloride solution , Chromium stock solution. Stan¬ 
dard preparations, Assoy preparation, and Procedurę—Proceed 
as directed in the Assay under Chromie Chforide injection. 
Cakulate the quantity, in pg, of chromium (Cr) in each mL 
of the Injection taken by the formula: 

25C/17 

in which C is the concentration, in pg per mL, of chromium 
in the Assay preparation , and V is the volume, in mL, of 
Injection taken, 

iNjECTIONS CONTAINIMC LESS THAN 3 pg OF Cr PER mL— 

Sodium chloride solution and Chromium stock solution — 
Proceed as directed in the Assay under Chromium Chloride 
injection. 

Standard preparations—Prepare as directed in the Assay 
under Chromie Chloride Injection. If the Injection is not la¬ 
beled as contalning sodium chloride, omit the additlon of 
the Sodium chloride solution . 

Assay preparation —Use the undiluted Injection. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Chromie Chloride injection. Cafculate the guantity, in 
pg, of chromium (Cr) Sn each mL of the Injection taken by 
the formula: 

25C/I7 

in which C is the concentration, rn pg per mL, of chromium 
in the Assoy preparation, and V is the volume, in mL, of 
Injection taken. 

Assay for manganese (if present )— 

Sodium chloride solution , Manganese stock solution, and 
Standard preparations —Prepare as directed in the Assay 
under Manganese Chloride Injection. 
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Assay preporation —Using the injection, proceed as di- 
rected for the Assay preporation In the Assay under Manga- 
nese Chloride Injection. 

Procedurę —Proceed as directed for Procedura in the Assay 
under Manganese Chloride Injection. Calcu la te the guantity, 
in (iq, of manganese (Mn) in each ml of the Injectlon taken 
by the formula: 

Q.$C/V 

in which C is the concentration, In pg per mL, of manga- 
nese in the Assay preporation , and V is the volume, m ml, of 
Injectlon taken. 

Assay for selenium (if present)— 

Sefenium stock solution and Standard preparations —P re¬ 
pa re as directed in the Assay under Seienious Acid injection , 
Assay preparation-AJs Ing the Injectlon, proceed as di¬ 
rected for Assay preporation in the Assay under Seienious Acid 
Injection . 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Seienious Acid Injection , Calcu I a te the quantity, in mg, 
of selenium (Se) in each ml of the Injection taken by the 
formula: 

LC/D 

in which L is the labeied guantity, in mg per mL, of seie- 
nium in the Injection taken, C Is the concentration, in pg 
per mL, In the Assay preporation, and D is the concentration, 
in pg of sefenium per ml, of the Assay preporation on the 
basis of the labeied quanlity in the Injection and the extent 
of dilutiom 

Assay for iodine (if present) — 

Mobile phase —Prepare a suitable mixture of 0.05 M diba- 
sic sodium phosphate, 0.0025 M cetyitrimethylammonfum 
chloride (prepared by diiuting 3.20 g of a 25% solution of 
cetyltnmethylammonium chloride with water Lo lOOOmL), 
and acetonitrile (45:25:25). Filter this mixture through a 
suitable filter of 0.5 pm or flner po rosi ty, adjust with phos- 
phonc acid to a pH of 6,8 ±0.1, and mix. Make adjust- 
ments if necessary (see System Suitabifity under Chromato- 
graphy (621)). 

Standard preparations^ Transfer about 52 mg of potas- 
sium iodide, accurately weighed, to a 250-rnL vo]umetrlc 
fiask, dissolve in and dilute with water to votume, and mix. 
Transfer 5.0 mL of this solution to a 200-mL volumetric fiask, 
dilute with water to volume, and mix. This solution contains 
about 5.2 pg of potassium iodide per mL (equiva3ent to 
about 4 pg of iodine per mL), 

Assay preporation —Dilute an accurately measured volume 
of Injection quantitatively with water to obtain a solution 
containing about 4pg of iodine per mL. 

Chromatographic system (see Chroma tography (621))—The 
liquid chromatograph is equipped with a 226-nm detector, 
a precolumn containing packing L3, and a 4,6 x 25-cm col- 
umn that contains packing LI. The flow ratę is about 
2,5 mL per minutę, [notę —Equijibrate the column with Mo- 
bile phase recircuiating at a ratę of about 1 mL per minutę 
for at least 1 2 hours before use.] Chromatograph the Stan¬ 
dard preporation , and record the peak responses as directed 
under Procedurę ; the tailing factor for the iodine peak 3s not 
morę than 2, and the relative standard deviation for repfi- 
ca te injections is not morę than 2.0%. 

Procedurę^ Se pa ratę ly inject equal vo!umes (about 20 pL) 
of the Standard preporation and the Assay preporation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the iodine peaks. Calcufate the guantity, in 


pg, of iodine in each mL of the injection taken by the 
formula: 

(126.9/166.G)(C U U) 

tn which 126.9 is the atomie weight of iodine, 166.0 is the 
molecuiar weight of potassium iodide, C is the concentra¬ 
tion, in pg per mL, of potassium iodide, catculated on the 
dried basis, in the Standard preporation , I is the labefed eon- 
centration, in pg per mL, of iodine In the Injection, and D is 
the concentration, in pg per ml, of iodine in the Assay prep- 
aration based on the labeied concentration and the extent 
of dilution. 

Assay for molybdemim (if present)— 

Ammonium hydroxide diluent, Sodium sulfate solution, Mo- 
lybdenum stock solution , and Standard preparations —Prepare 
as directed in the Assay under Ammonium Molybdate Injec- 
tion . 

Assay preporation —Using the Injection, proceed as di¬ 
rected for the Assay preporation in the Assay under Ammo¬ 
nium Molybdate Injection. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Ammonium Molybdate Injection. Calcu la te the quan- 
tity, in pg, of mofybdenum (Mo) in each mL of the Injection 
taken by the formula: 

25C/ V 

in which C is the concentration, In pg per mL, of mofybde¬ 
num in the Assay preporation , and V is the volume, in mL, of 
Injection taken. 


Elm 


DEFINITION 

Elm is the dried inner bark of Ulmus rubra Muhl. (Ulmus 
fulva Michx.) (Fam. Ulmaceae). 

IDENTIFICATION 

o A. JVSUCILAGfNOUS SUBSTANCE 

Sample: 1 g of fi nety powdered Elm 
Analysis: Materate the Sample with 40 mL of cold 
water for 1 h. 

Acceptance enteria: The resulting mixture is of a thick 
mucilaginous consistency and yelfowish brown in color. 
* B. Thin-Layer chromatographic Identification Test 
Standard solution: 0.025% rutin in methanol 
Sample solution: Extract 1 g of powdered Elm with 
10 mL of 60% methanol on a water bath for 15 min. 
Cool, filter, and co ncen tratę the fil tratę to 2.5 mL, 
Chromatographic system 

(See Ch roma tograp hy{ 621), Th in - Layer Chrom ato- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic sifica 
gel mixture, typically 20 cm long (TLC plates) 
Application voiume: 20 pL 

Developing solvent system: Ethy] acetate, anhydrous 
formie acid, glacial acetic acid, and water 
(100:11:11:27) 

Spray reagent: 1 % soiutlon of 2-aminoethyl 
diphenylborinate ester in methanof, folJowed by a 5% 
solution of polyethyiene gfycof 4000 in aicohol 
Analysis 

Sam pies: Standard solution and Sample solution 
Develop the chromatograms in the Developing solvent 
system uritil the soivent front has moved three-fourths 
of the iength of the piąte. Remove the piąte from the 
chromatographic cham ber, and allow to air-dry. Spray 
the piąte with Spray reagent , and examine the pfate 
under UV light at 366 nm. 
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Acceptance critena: The R F values of the prrncipai spots 

relative to rutin are 1.05 (blue) and 0.8 (orange). 

5FEC0FIC TESTS 

* BOTANEC CHARACTERISTICS 

Maeroscoprc 

Unground Elm: Unground Elm occurs as broad, fiat, 
oblong pieces mm in thickness* The outer surface 
es yellow-orange with some brown outer bark or cork 
layers attached; the inner surface, which is pale yellow, 
js marked faintly with striated phloem lines. The frac- 
ture Is fibrous with projections of flve bast bundles. 

Powdered Elm: Weak yeJlowish orange with a distinc- 
tive fenugreek-like odor 
Microscopic 

Powdered Elm: Bast fibers are numerous, very long, 
usually broken, up to 25 jam i n diameter, thick-walTed, 
unlignified, or with only a thin outer sheath of the wali 
lignified; have calcium oxa!ate prlsms 10-35 pm in 
length; have starch grains that are spheroidal, or poJy- 
gonai, usuaify 3-15 pm in diameter, occasionally up to 
25 pm in length; and have numerous mudlage frag- 
ments, frequently larneilated* Cork cells are few or 
absent. 

* Outer Bark: Contains NMT 2% of adhering outer bark 

* Articles of Botanical Orsgin, Fordon Organie Matter 

(561): NMT 2% 

* Loss ON Brying (731): Dry 2 cj at 105° to constant 

weight; it [oses NMT 12% of its weight. 

* Arucles of Botanical Ohigin, Toto/ Ash (561): NMT 

1 0% on the dried basis 

* Articles of Botanical Origin, Acid-fnsoiuble Ash (561): 

NMT 0.65% on the dried basis 

ADDITIONAL R£QU1REMENT5 

o Packagfng and Storage: Preserve in weJI-closed contain- 

ers, and storę in a cooi, dry place* 


Emedastine Ophthalmic Solution 

» Emedastine Ophthalmic Solution is a sterile, 
aqueous solution containing an amount of 
Emedastine Difumarate equivalent to not fess 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of emedastine 
(C 17 H 26 N 4 0). 

Packaging and storage —Preserye in tight, light-resistant 
containers, in a refngerator or at controfled room tempera¬ 
turę* 

USP Reference standards (11)—~ 

USP Emedastine Difumarate RS 

IdentificatSon— The retention time of the major peak in 
the chromatogram of the Assay preparotion corresponds to 
that in the chroma togram of tne Standard preparotion, as 
obtained in the Assay. 

Sten lity Tests (71)—It meets the reguirements when 
tested as directed for Membranę Filtra don under Test for Ste¬ 
rility of the Product to be Examined. 
pH (791): between 5.0 and 8.0. 

Assay— 

Buffet solution—DhsoWe 13.8 g of monobasie sodium 
phosphate and TO ml of triethylamine in 800 ml_ of water. 
Adjust with phosphoric acEd to a pH of 5.7, dilute with 
water to 1000 ml, and mix. 

Mobile phase—Prepare a fiitered and degassed mixture of 
Buffer solution and acetonitriie (83:1 7). Make adjustments if 
necessary (see System Suita bil i ty under Chromatography 
(621)}. 


Standard preparotion —Dissolve an accurately weighed 
quantity of USP Emedastine DifumarateRS in Mobile phase to 
obtain a solution having a known concentration of about 
0.057 mg of emedastine per mL 

System suitabiiity solution —Add 50 pL of 30 percent hy- 
drogen peroxide to 2 mL of Standard preparotion and heat 
at 100° for 30 minutes. Add another 2 mL of Standard prep- 
aration, mix, and use immediately. 

Assay preparotion -^Transfer an accurately measured vol- 
ume of Ophthalmic Solution tnto a suitabie vo!umetric fiask 
to obtain a solution having a known concentration of about 
0.057 mg of emedastine per mL. 

Chromotographk system (see Chromatography (621))—The 
!iquid chromatograph is eouipped with a 280-nm detector 
and a 3.9-mm x 15-cm column that contains packing L7. 
The flow ratę Is about 1.0 mL per minutę. Chromatograph 
the System suitabiiity solution , and record the peak responses 
as directed for Procedurę; the relative retention times are 
about 1.0 for emedastine and 1.2 for emedastine W-oxide; 
the resotution, R t between emedastine and emedastine N- 
oxide is not less than 1.5; the column effidency determined 
from the emedastine peak is not less than 1 000 theoretical 
plates; and the tailing factor is not morę than 2.0. Chromat¬ 
ograph the Standard preparotion , and record the peak re¬ 
sponses as directed for Procedurę: the relative standard 
deviation for repllcate injections is not morę than 2.0%. 

Procedurę ^Sępa ratefy inject equai volumes (about 20 pL) 
of the Standard preparotion and the Assay preparotion into 
the chromatograph, record the chromatograms, and meas- 
ure the peak responses for emedastine. Caiculate the quan- 
tity, in mg, of emedastine (CizHzeN.iO) in each mL of the 
Ophthalmic Solution taken by the formula: 

(302.42/5 34*5 7) C( 14/ Vi){rul rś) 

in which 302.42 and 534.57 are the molecular weights of 
emedastine and emedastine difumarate, respectively; C is 
the concentration, in mg per mL, of USP Emedastine 
DifumarateRS in the Stanaard preparotion; Ki is the yolume, 
in mL, of the volumetnc fiask used to prepare the Assay 
preparotion; ki is the volume, in mL, of Ophthalmic Solution 
taken; and fu and rj are the peak responses obtained from 
the Assay preparotion and the Standard preparotion , respec- 
tively. 


Emedastine Difumarate 



C, 7 H 26 N,0 - 2 C 1 H 4 O., 534.56 

1 /T-Benzimidazole, 1 -(2-ethoxyethyl)’2-(hexahydro-4-methyh 
lff-1,4-diazepin-l-yl)-, (£)-2-butenedioate (1:2). 

1 -(2“Ethoxyethyl)-2-(nexahydro-4-methyl-1 H- 1,4-diazepin- 
1 -yl)benzimidazole fumarafe (1:2) [87233-62-3]. 

» Emedastine Difumarate contains not less than 
98*5 percent and not morę than 101.0 percent of 
C 17 H 26 N 4 0 * 2C 4 H 4 0 4/ calculated on the dried 
basis. 

Padkaging and storaoe—Preserye in tight, light-resistant 
containers, at controllea room temperaturę. 

USP Reference standards (11)— 

USP Emedastine Difumarate RS 
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DdentSiF kation— r 

A: In frared Absorption (19 7K)— 

Test specimen —Dry for 3 hours at 105°. 

B: The retention time of the major peak rn the chromato- 
gram of the fet solution corresponds to that of emedastine 
in the chromatogram of the System suitability solution, as 
obtained from the Chromatographic purity test. 

Ci Dissolve about 23 mg of Emedastine Difumarate En 
25 mL of water. Add 1 mL of a solution prepared by mixlng 
20 mL of cupric sulfate solution (1 En 5) and 8 ml of pyri- 
dine; a preaprtate is formed In the blue solution wlthrn one 
minutę. 

pH (791): between 3.0 and 4.5, in a solution (2 in 1000), 
Loss on drying (731)—Dry at 105 q for 3 hours: it loses not 
morę than 0.5% of Its weight. 

Residue on ignitlon (281): not morę than 04%. 


Delete the following: 

*Heavy met ab, Method II {2 31): not morę than 0,002%. 

* (Offidal l-jan-201B) 

Chromatographic purity— 

Buffer solution —Disso]ve 3,9 g of monobasic sodium 
phosphate and 2.5 g of sodium dodecyl sulfate in 1.0 L of 
water. Adjust wEth phosphoric acid to a pH of 2.4. 

Mobile phase —Prepare a filtered and degassed mixture of 
Buffer solution and acetonitrile (1:1), Make adjustments if 
necessary (see System Suitability under Chromatography 
( 62 1 )). 

System suitability solution— Prepare a solution in Mobile 
phase contalning 0.10 mg of USP Emedastine Difumarate RS 
and 0.04 mg of 4-methy!benzophenone per mL 

Standard solution —DIssofve an accurately weighed quan- 
tity of USP Emedastine Difumarate RS in Mobile phase, and 
djfute, stepwise if necessary, with Mobile phase to obtain a 
solution having a known concentration of about 0.003 mg 
per mL 

Test solution —Prepare a solution of Emedastine 
Difumarate in Mobile phase containing about 1,0 mg per 

mL, 

Chromatographic system (see Chromatography (621»—The 
liąuid chromatograph is eouipped with a 280-nm detector 
and a 4.6-mm x 15-cm column that contains 5-pm packing 
LI. The flow ratę is about 1.0 mL per minutę. Chromato¬ 
graph the System suitability solution f and record the peak 
responses as directed for Procedurę: the relative retention 
times are about 0,2 for fumaric acid, 1.0 for emedastine, 
and 2.0 for 4-methylbenzophenone; the resofution, R , Is not 
less than 2.0; the column effidency determined from the 
emedastine peak is not less than 1500 theoretical plates; the 
tailing factor is not morę than 2.0; and the relative standard 
deviation for repiicate injections is not morę than 2,0%, 

Procedurę— Separately inject equal volumes (about 10 jiL) 
of the Mobile phase , Standard solution , and fet solution En to 
the chromatograph, and record the chromatograms, al- 
fowing the elutlon to continue for a period of not less than 
twice the retention time of emedastine, Measure the areas 
for all of the peaks, disregarding the fumaric acid peak and 
peaks corresponding to tnose obtained from the Mobile 
phase . Calcu late the percentage of each im purity in the por- 
tion of Emedastine Difumarate taken by the formula: 

100 (/ 7 /r s ) 

in which n is the peak response for each rmpurity obtained 
from the fet solution; and n is the peak response for 
emedastine in the Standard solution: not morę than 0.3% of 
any individual impurity is found; and not morę than 1.0% 
of total impurities Is found. 


Assay— Dissolve about 200 mg of Emedastine Difumarate, 
accurately weighed, In 50,0 mL of glacial acetic add. Titrate 
with 0.1 N perchloric acid VS, determining the endpoint 
potentiometrieally, using suitable electrodes (see Titrimetry 
(541)). Perform a blank determination, and make any neces¬ 
sary correction. Each mL of 0.1 N perchloric acid is equiva- 
fent to 26.73 mg of C^H^NUO ■ 2 Ć 4 H 4 O 4 . 


Emetine Hydrochloride 



CisH^oNzOj ■ 2HCI 553.56 

Emetan, 6 ", 7", 10,11-tet ra meth o xy-, di hydrochloride; 

Emetine dihydrochloride [316-42-7]. 

DEFIN1TION 

Emetine Hydrochloride Es the hydrochloride of an alkaloid 
obtained from Ipecac, or prepared by methylation of 
cephaeline, or prepared syntnetically. It contains NLT 
98.0% and NMT 101.5% of emetine hydrochloride 
( 9 H 4 oN 2 O 4 ♦ 2HCI), cafculated on the anhydrous basis, 

IDENTIFICATION 
a A. INFRARED ABSORPTION (197K) 

* B. ULTRAV!OL£T ABSORPTION (197U) 

Sample solution: 50 pg/mL of Emetine Hydrochloride 
in 0.5 N su [furie acid 

Acceptance criteria: Meets the requirements 
® C, IDENTIFICATION lESTS—GENERAL, Chloride (191) 

Sample solution: 50 mg/mL of Emetine Hydrochloride 
in water 

Acceptance criteria: Meets the reguirements 

A55AV 

* Procedurę 

Sample solution: 30 mg/mL of Emetine Hydrochloride 
in glacial acetic acid. Warm, if necessary, and then ab 
Iow the solution to cooL 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N perchloric add V5 
Endpoint detection: Visual 
Analysis: To 5 mL of the Sample solution add 10 mL of 
d!oxane, 5 mL of mercurio acetate TS, and 3 drops of 
crystal vtoleL T5, and titrate with Titrant. Perform a 
blank determination, and make any necessary corret- 
tion. Each mL of 0.1 N perchloric add is equivalent to 
27.68 mg of emetine hydrochloride (O^oNbCbs ■ 

2HCI). 

Acceptance criteria: 98.0%-10L5% on the anhydrous 
basis 

IMPURITIES 

0 RE5IDUE ON SCNITION (281): NMT 0.2% 

« Limit of Cephaeline 

Conduct this test in subdued !iqht until after the chro- 
matogram has been completely developed. 

Standard solution: 0.23 mg/mL of USP Cephaeline 
Hydrobromide RS in methanol 
Sample solution: 10 mg/mL of Emetine Hydrochloride 
In methanol 

Chromatographic system 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 
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Application volume: 10pL 

DeveIoping so!vent system: Chloroform and diethyl- 
amine (9:1) 

Spray reagent: Dtssojve 300 mg of p-nitroanlline in 
25 mL of 2 N hydrochloric add, and cool to about 4°. 
Slowly add 5 mL of sodium nitrite solution (1 in 25), 
maintaining the temperaturę at about 4 D , Freshty pre- 
pare the solution for each test, 

Analysis 

Sam pies: Standard solution and Sampie sofutiort 
Place the piąte in a chromatographic tank, and de- 
velop the chromatogram until the solvent front has 
movecl about 12 cm. Remove the piąte from the 
tank, and allow the piąte to air-dry for 20 min. Spray 
the dried piąte with 2.5 N sodium hydroxide solu¬ 
tion, and dry at 50° for 5 min. Then spray the piąte 
with Spray reagent. 

Acceptance criteria: 2%; any cephaeline spot from the 
Sampie solution is not larger or morę intense than that 
produced by the Standard solution. 

SPEO1F0C TEST5 

■ Water Oeterminatson, Method i (921): 9.0% 

* ACIDITY 

Sampie solution: 1 0 mg/mL of Emetine Hydrochloride 
in water 

Analysis: To 1 0 ml of the Sampie solution add 1 drop of 
methyl red T5, and titrate with 0,020 N sodium 
hydroxide. 

Acceptance criteria: NMT 0.5 mL is reguired to pro- 
duce a yellow color. 

ADDITIONAL REQ(JIREMENTS 

0 Packaging and Stgrage: Preserve in tight, light-resistant 
containers. Storę at 25°. Excursions are permitted be- 
tween 15° and 30°, 
o USP Reference Standards (11) 

USP Cephaeline Hydrobromide RS 
USP Emetine Hydrochloride RS 


Emetine Hydr och Bosi de Irojection 

DEFINITION 

Emetine Hydrochloride Injection is a sterife solution of Eme¬ 
tine Hydrochloride in Water for Injection. It contains an 
amount of a n hydro u s emetine hydrochloride 
(C 3 9 H 4 oN 2 04 ■ 2HC1) equivalent to NLT 84.0% and NMT 
94.0% of the tabeied amount of emetine hydrochloride. 

IDENTIFICATION 

* A, INFRARED ABSORPTION (197K) 

Sampie: 1 ml of Injection 

Analysis: Evaporate the Sampie on a steam bath to 
dryness, 

Acceptance criteria: The residue meets the 
requirements. 

* B, Identification tests—General, Chloride (191) 

Sampie solution: 1 in 20 

Acceptance criteria: Meets the requirements 

ASSAY 
© Procedurę 

Sampie solution: Nominally 6 mg/mL of emetine hy¬ 
drochloride in water prepared as follows. Transfer a vol- 
urrte of Injection equivalent to 120 mg of emetine hy¬ 


drochloride to a suitable extraction apparatus 
containing 20 ml of water. 

Titrimetrie system 
Modę: Residua! titration 
Titrant: 0,02 N sulfuric add V5 
Back-titrant: 0.02 N sodium hydroxide VS 
Endpoint detection: Visuai 

Analysis: Add 6 N ammonium hydroxide until the solu¬ 
tion is strongly alkaline, and extraot with ether until 
0.5 mL of the water layer, slightly acidified with hydro¬ 
chloric add, remains unaffected by the addition ot a 
few drops of mercuric-potassium iodide TS. Evaporate 
the combined ether extracts on a steam bath, aliowing 
the last few mL of the ether to evaporate spontane- 
ously, Add to the residue 2 mL of neutrafized alcohol 
and 30,0 mL of Titrant, and warm gently until the alka¬ 
loid is dissolved. Cool, add methyl red TS, and titrate 
the excess acid with Back-titrant. Each mL of 0.02 N 
sulfuric add is equivalent to 5.536 mg of emetine hy¬ 
drochloride (C 29 H 40 N 2 O 4 - 2HO). 

Acceptance criteria: 84.0%-94 ł 0% 

IMPURITIES 
® Limit of Cephaeline 

Conduct thls test in subdued light until after the chro¬ 
matogram has been completely developed. 

Standard solution: 0.23 mg/mL of USP Cephaeline 
Hydrobromide RS in methano! 

Sampie solution: Nominały 10 mg/mL of emetine hy¬ 
drochloride in methano! prepared as follows, Evaporate 
1.0 mL of Injection on a steam bath with the a Id of a 
stream of nitrogen just to dryness. Dissolye the residue 
in a sufficient voiume of methanol. 

Chromatographic system 

Adsorbent: 0.25-mm layer of chromatographic silita 
gel 

Application volume: 10 pL 

Developing solvent system: Chloroform and diethyl- 
amine (9:1) 

Spray reagent: Dissolve 300 mg of p-nitroaniline in 
25 mL of 2 N hydrochloric acid, and cool to 4°. Slowly 
add 5 mL of sodium nitrite solution (1 in 25), mafn- 
taining the temperaturę at 4 D . Freshfy prepare the so¬ 
lution for each test. 

Analysis 

Samples: Standard solution and Sampie solution 
Piace the piąte in a chromatographic tank, and de- 
velop the chromatogram until tne $olvent front has 
moved 12 cm. Remove the piąte from the tank, and 
allow the piąte to air-dry for 20 min. Spray the dried 
plafe with 2.5 N sodium hydroxide solution, and dry 
at 50° for 5 min, Then spray the piąte with Spray 
reagent 

Acceptance criteria: 2%; any cephaeline spot from the 
Samole solution is not larger or morę intense than that 
produced by the Standard solution. 

5PECIFIC TESTS 

• Bacterial Endotoxins Test (85): Contains NMT 5.4 USP 
Endotoxin Units/mg of emetine hydrochloride 

• pH (791): 3.0-5.0 

• OTHEH ReqU!RER/IENT 5: ft meets the requirements in Injec- 

tions and tmplanted Drug Products (1). 

ADDITIONAL REQU1REMENT5 

« Packaging and Storage: Preserve in single-dose, light- 
resistant containers, preferably of Type J glass. 
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* USP Reference Standard* ( 11 ) 

USP Cephadine Hydrobromide RS 
USP Emetine Hydrochloride RS 
USP Endotoxin RS 


Enalapril Maleate 


C 20 H 2 aN 2 O s ■ C 4 H 4 O, 492.52 

L-Proline, 1 -[N-[l -(ethoxycarbony l)-3-phenyl propyl] - 
L-alanyl]-, (5)-, (Z)-2-butenedioate (1:1); 

1 -[N-[(5)-1 -Carboxy“3-phenylpropyl hL-alanyl]-L-prolEne, 1 
ethyl ester, maleate (1:1) [76095-16-4]. 

DEFINITtON 

Enalapril Maleate contains NLT 98.0% and NMT 102.0% of 
enalapril maleate (GaLbal^Os ■ C 4 H 4 O. 1 ), cafculated on the 
dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

® B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained In the Assay , 

AS5AY 

* Procedurę 

Buffer 1: 2.8 g of monobasic sodium phosphate in 
900 mL of water in a 1000-mL volumetr3c fiask. Adjust 
with a 9 M sodium hydroxide solution to a pH of about 
6 . 8 , and diiute with water to volume. 

Buffer 2: 2,8 g of monobasic sodium phosphate in 
900 mL of water in a 1000-mL volumetric fiask. Adjust 
with phosphoric add to a pH of about 2.5, and diiute 
with water to volume. 

Solution A: Acetonitnle and Buffer 1 (50:950) 

Solution B: Acetonitnle and Buffer 1 (660:340) 

Diluenf: Acetonitnle and Buffer 2 (5:95) 

Mobile phase: 5ee Tobie h 


Table 1 


Time 

(min) 

Solution A 

(%) 

Solution B 
f%) 

0 

95 

5 

20 

40 

60 

25 

40 

60 

26 

95 

5 

30 

95 

5 


Standard solution: 0.3 mg/mL of USP Enalapril Maleate 
RS in Diluent 

System suitability stock solution: Carefully place 
20 mg of USP Enalapril Maleate RS in a IGO-mL beaker 
to form a mound on the bottom of the beaker. Place 
the beaker on a hot piąte at about one-half the maxh 
mum hot piąte temperaturę setting. Heat for about 
5-10 min untll the solid is melted, Immediately remove 
the beaker from the hot piąte, and allow to cooL Avoid 
overheatinq to prevent heat-induced degradation, 
which woufd give rise to a brown colon To the cooled 
residue in the beaker add 50 mL of acetonitnle, and 
sonicate for a few min to dissolve. The solution typically 
contains 0.2-0.4 mg/mL of enalapril dtketopiperazine. 


System suitability solution: Add 1.0 mL of System suit - 
abfiity stock solution to a 50-mL portlon of Standard 
solution, 

Sample solution: 0.3 mg/mL of Enalapril Maleate in 
Diluent 

Chromatographk system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector; UV215nm 

Column: 4.1-mm x 15-cm; packing L21 

Column temperaturę: 70° 

Flow ratę: 1.5 mL/min 
Injection volume: 50 pL 
System suitabrlity 

Samples: Standard solution and System suitability 
solution 

[Notę —The relative retention times for enalapril and 
enalapril dikefopiperazme are 1.0 and 2 . 1 , 
respectively.] 

Suitability requirements 

Resolutlon: NLT 3.5 between enalapril and enalapril 
diketopiperazine 

Relative standard devtation: NMT 1.0% 

Analysrs 

Samples: Standard solution and Sample solution 
Calculate the percentage of enalapril maleate 
(CzoHUM^Os ■ C 4 H 4 O 4 ) in the portion of Enalapril 
Maleate taken: 

Result = (rufr$) x (Cs/G) x 1 00 

r w - peak response of enalapril from the Sample 
solution 

r$ = peak response of enalapril from the Standard 
solution 

C> « concentration of USP Enalapril Maleate RS in 
the Standard solution (mg/mL) 

G - concentration of Enalapril Maleate in the 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%~102,0% on the dried basis 

IMPURITIES 

* Residue on Icnition (281): NMT 0.2% 


Delete the foltowing : 

*• Heavy METALS, Method It <231): 10 ppm* tomdii M.r.Mie) 

* Organic Impurities 

Buffer 1, Buffer 2, Solution A, Solution B, Diluent, 
Mobile phase, System suitability stock solution. Sys¬ 
tem suitability solution, Sample solution, Chromato- 
graphic system, and System suitability: Proceed as 
directed in the Assay . 

Standard solution: 3 jig/mL of USP Enalapril Maleate 
RS in Diluent 
Analysrs 

Samples: Sample solution and Standard solution 
Calculate the percentage of each impurity in the por¬ 
tion of Enalapril Maleate taken: 

Result - (rufn) x (Cs/G) x 100 

To - peak response of each impurity from the 
Sample solution 

rs ~ peak response of enalapril from the Standard 
solution 

Cs = concentration of USP Enalapril Maleate RS in 
the Standard solution (mg/mL) 

G - concentration of Enalapril Maleate in the 
Somple solution (mg/mL) 

Acceptance criteria: NMT 1.0% of any impurity havtng 
a relative retention time of about 1.10 
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Any other indivldual impurity: NMT 03% 

Total impurities: NMT 2% 

SPECIFIC TESTS 

p Optical Rotation, Specific Rotation <781S) 

Sample solution: 10 mg/mL, in methanol 
Acceptance criteria -41.0° to -43,5° 

O Loss OM DrYING <731) 

Analysis: Dry under vacuum at a pressure not exceed- 
ing 5 mm of mercury at 60° for 2 h. 

Acceptance criteria: NMT 1.0% 

ADDITTONAL REQUIREMENTS 

• Packaging and Storage: Preserve in well-dosed contain- 
ers, and storę at controlled room temperaturę, 

4 USP Reference Standards (11) 

USP Enalapril Maleate RS 


Enalapril Maleate Compounded Orał 
Suspension 

DEFINITION 

EnalapriI Maleate Compounded Orał Suspension contains 
NIT 90.0% and NMT 110.0% of the labeled content of 
enalapri! maleate (CzoHzaNzOs - C 4 H 4 O 4 ), 

Prepare EnalapriI Maleate Compounded Orał Suspension 
1 mg/mL as follows (see Pharmaceutkaf Compounding — 
Nonsterile Preparations (795)), 


Enalapri! Maleate tablets* eauivalent to 

100 mg of enalapri! 
maleate 

Vehide: a 1:1 mixture of Ora-Sweet lł (rngular 
or sugar-free) and Ora-Plus, b a sufficient 
ouantity to make 

100 mL 


a Vasotet 20-mg tabletś, Merck Sharp b Dohme, West Point PA. 
b Paddock Laboratories, Minneapolis, MN, 


CalcuJate the required guantity of each mgredient for the 
total amount to be prepared. Place the required number 
of EnalapriI Maleate tablets in a surtable mortar, and com- 
minutę to a fine powder Add the Yehicle in smal! por- 
tions, and triturate to make a smooth pastę. Add inereas- 
ing volumes of the Vehide to make an enalapril maleate 
liquid that is pourable. Transfer the contents of the mor- 
tar, stepwise and quantitatively, to a calibrated bottle. 

Add enough of the Vehide to bring to finał volume, and 
mix well. 

ASSAV 
» Procedurę 

Buffer solution: 1 M monobasic potassium phosphate, 
adjusted with phosphoric acid to a pH of 4.0 

Mobile phase: Acetonitrife, Buffer solution, and water 
(30:2:68). Filter and degas. 

Standard solution: 0.1 mg/mL of USP EnalapriI Maleate 
RS in Mobile phase 

Sample solution: Shake thoroughly by hand each bot¬ 
tie of Orał Suspension. Pipet 1.0 mL of the Orał Suspen¬ 
sion into a 10-mL volumetric fiask, and dilute with Mo¬ 
bile phase to voiume to obtain a solution with a 
nominał concentration of 0,1 mg/mL of enalapri! 
maleate. 


Chromatographrc system 

(See Chromałography (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 

Flow ratę: 1.5 ml/min 

injection volume: 20 uL 
System suitability 

Sample: Standard solution 

[Notę—T he retention time for enalapril maleate is about 
8.8 min.] 

Suitability reguirements 

Relative standard deviation: NMT 2,1% for the rep- 
licate Enjections 
Analysis 

Samples: Standard solution and Sample solution 

Calculate the percentage of the labeted amount of 
enalapril maleate (CzoH^NzOs - C 4 H 4 O 4 ) in the portion 
of Orał Suspension taken: 

Result - (rufr$) x (G/G) x 1 00 

r u - peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs = concentration of USP Enalapril Maleate RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of enalapril maleate In 
the Sample solution (mg/mL) 

Acceptance criteria: 90,0%-11 0.0% 

SPECIFIC TESTS 

■ PH (791): 4,2-53 

ADDITIONAL REQUIREMENT5 

o Packaging and Storage: Package in tight, light-resistant 
containers. Storę at controlled room temperaturę or in a 
refrigerator, 

• Beyond-Use Datę: NMT 60 days after the datę on which 
it was compounded, when sto red in a refrigerator or at 
controlled room temperaturo 

o lABEUNG: Label it to indicate that it is to be welt shaken 
before use, and to State the Beyond-Use Datę. 

^ USP Reference Standards (11) 

USP Enalapril Maleate RS 


Enalapril Rflaleate Compounded OraO 
Suspension, Veterinary 

DEFINITION 

Enalapril Maleate Compounded Orał Suspension, Veterlnary 
contains NLT 90.0% and NMT 110 , 0 % of the labeled 
content of enalapril maleate (CzgHzbNjOs ■ C4H4O4). 

Prepare EnalapriI Maleate Compounded Orał Suspension, 
Veterrnary 10 mg/mL as folfows (see Pharmaceutical Com¬ 
pounding—Nonsteriie Preparations (795)). 


Enalaoril maleate 

]£L 

Ora-Blend- 1 , a sufficient quantity 
to make 

IDO ml 


'TPerrigo, Minneapolis, MN, 


Pour the Enalapril moleate powder into a suitable Container. 
Wet the powder with a smali amount of Ora-Blend, and 
triturate to make a smooth pastę. Add the Ora-Blend to 
make the mortar contents pourable. Transfer the contents 
of the mortar stepwise and quantitatively_ to a calibrated 
Container uslng the Ora-Blend , Add sufficient Ora-Blend to 
bring the preparation to finał volume. Shake to mix well. 
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ASSAY 
* Procedurę 

Solution A: Dissolve 2.8 g of monobasic sodium phos- 
phate in 1000 mL of water, Adjust with 1 N sodium hy- 
droxide to a pH of 6.8. 

Solution B: Acetonitrile and Solution A (5:95) 

Solution C: Aceton itrile and Solution A (66:34) 

Solution D: Dissolve 2.8 g of monobasic sodium phos- 
phate in 1000 ml nf water, Adjust with phosphoric acid 
to a pH of 2.5, 

Diluent: Aceton itrile and Solution D (5:95) 

Mobile phase: See Tobie h 


Table T 


Time 

(mini 

Solution B 
<%1 

Solution C 

(%> 

0 

95 

5 

20 

40 

60 

25 

40 

60 

26 

95 

5 

30 

95 

5 


Standard solution: 1 mg/mL of USP Enalapril Maleate 
RS in Diluent 

Sample solution: Shake thoroughly each bottle of Orał 
Suspension. Transfer 1.0 ml of tne Orał Suspension into 
a 10-mL yoiumetric fiask, dilute with Diluent to vo!ume, 
and mix well to dissolye. Pass through a PVDF filter of 
0.45-pm porę size, dlscarding the first 3 mL to waste. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4,6-mm x 25-cm; 5-pm packing L21 
Column temperaturę: 60° 

Flow ratę: 1.0 mL/mtn 
injection yolume: 10 pi 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for enalapril maleate is about 
14.2 min.] 

Suitability reguirements 
Tailing factor: NMT 2.0 

Relative standard deviatiom NMT 2.0% for rep lica te 
injections 
AnaJysb 

Samples: Standard solution and Sompie solution 
Cakulate the percentage of the labeled amount of 
enalapril maleate (C^oEbsNaOs ■ C 4 H 4 O 4 ) in the portion 
of O rai Suspension taken: 

Result = ( r u /r s ) x (Cs/Cu) x 100 

r u - peak response of enalapril maleate from the 
Sample solution 

fs = peak response of enalapril maleate from the 
Standard solution 

Ci - concentration of enalapril maleate in the 
Standard solution (mg/mL) 

Co = nominał concentration of enalapril maleate in 
the Sample solution (mg/mL) 

Acceptance critena: 90,0%-1 JU.U% 

SFECIFIC TISTS 

* PH (791): 2.6-3.6 

ADDfTlONAL REQUIREMENT5 

* Packacing and Storach: Package in tight, light-resistant 
containers. Storę at 2°-8 G or at controlfed room 
temperatura. 

* Labeung: Labej it to indicate that it is to be shaken vig- 

orously immediately before use, and to State the Beyond- 
Use Datę. La bel it to State that it is for veterinary use 
only. 


■ Beyond-Use Dath: NMT 90 days after the datę on which 
it was compounded when slored at 2 D -8°; NMT 60 days 
when stored at controlled room temperatura 

« USP Referenci Standard* (11) 

USP Enalapril Maleate RS 


Enalapril Maleate Tablets 

DEFINITION 

Enalapril Maleate Tablets contain NLT 90.0% and NMT 
110.0% of the labeled amount of enalapril maleate 
(CjoHmNiCh ■ C4H4O4). 

IDENTIFICATION 

• A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

• Procedurę 

Buffer: Dissolye 1.38 g of monobasic sodium phosphate 
in 800 mL of water, adjust with phosphoric acid to a 
pH of 2.2, and dilute with water to 1000 mL 
Mobile phase: Acetonitrile and Buffer (250:750) 
Enalapril diketopiperazine solution: Place 20 mg of 
USP Enalapril Maleate RS in a 100-mL beaker to form a 
mound on the bottom of the beaker. Place the beaker 
on a hot piąte at one-half the maximum hot piąte tem¬ 
peraturę setting to melt the solid. When meltmg is ob- 
served (after 5-10 min of heating), immediately remove 
the beaker from the hot piąte, and allow it to cool. 
Avoid overheatrng beyond the melting mitially observed 
to prevent hcat-induced degradation, which woutd giye 
rise to a brown co lor. 

To the cooled residue in the beaker add 50 mL of ace¬ 
ton itrile, and sonicate for a few min to dissolye the 
residue, The solution typically contains between 0,2 
and 0.4 mg/mL of enalapril diketopiperazine. 
Enalaprilat stock solution: 0.4 mg/mL of USP Enalapri- 
iat RS in water 

Standard solution: 0.2 mg/mL of USP Enalapril Maleate 
RS and 0.002 mg/mL of USP Enalaprilat RS in Buffer pre- 
pared as follows, To a suitable amount of USP Enalapril 
Maleate RS in a suitable volumetric fiask add an appro- 
priate amount of Enalaprilat stock solution to the fiask, 
and add 50% of the total volume of Buffer to dissolye. 
Sonicate if necessary, then dilute with Buffer to yolume. 
System suitability solution: Dilute 0.5 mL of Enalapril 
aiketopiperazine solution with Standard solution to a finał 
yolume of 25 mL. 

Sampie solution: Nominally 0.2 mg/mL of enalapril 
maleate In Buffer p repa red as follows. Transfer NLT 10 
Tablets to a yoiumetric fiask of capacity such that when 
filled to yolume it will produce a 0.2-mg/mL solution. 
Add a volume of Buffer that is about one-half the nomi¬ 
nał volume of the fiask, sonicate for 15 min, and shake 
by mechanical means for 30 min. Dilute with Buffer to 
yolume, shake well, and sonicate for another 15 min. 
Pass the solution through a suitable filter of 0.45-fim 
porę size, and discard the first portion of the filtrate. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4,6-mm x 25-cm; 5-pm packing L7 
Column temperaturę: 50° 

Flow ratę: 2 mL/mm 
Injection yolume: 50 pi 
System suitability 

Samples: Standard solution and System suitability 
solution 
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[Notę— The relative retention trmes for maleic acid, 
enalaprilat, enalapril, and enalapril diketopiperazine are 
aboul 0.3, 0.5, 1.0, and 1.5, respectively, System suitc - 
biiity soludon. A peak response for a heat-induced deg- 
radation product of enalapril diketopiperazine (if pres- 
ent with a relative retention dme of about 1,2) is NMT 
15% of the response for enalapril diketopiperazine,] 
Suitability requirements 
Rcsolution: NLT 2.0 between maleit actd and 
enalaprilat; NLT 2.0 between enalaprilat and enalapril; 
NLT 2,0 between enalapril and enalapril diketopiper¬ 
azine, System suitability solution 
Column efficteney: NLT 1000 theoretical piates for 
enalaprilat; NLT 300 theoretical piates for enalapril; 
NLT 2500 theoretical piates for enalapril diketopiper¬ 
azine, System suitability solution 
Taiiing factor: NMT 2.0 for enalapril, System suitahil - 
i ty soludon 

Rdatlve standard deviation 
Enalapril peak: NMT 2.0%, Standard solution 
Enalaprilat peak: Responses agree withtn 5%, Stan¬ 
dard soludon 
Analysis 

Sam pies; Standard sofution and Sample soludon 
Calculate the percentage of the labeled amount of 
enalapril maleate * C 4 H.|0 4 ) in the portion 

of Tablets taken: 

Result = (r v fr$) x (Cs/Cu) x 100 

r u ~ peak response from the Sample soludon 

r 5 - peak response from the Standard solution 

C s = concentration of USP Enalapril Maleate RS in 
the Standard soludon (mg/mL) 

C u - nominał concentration of enalapril maleate in 
the Sample soludon (mg/mL) 

Acceptance criterra: 90.0%-110,0% 

PERFORMANCE TEST5 
* Dissolution ( 711 ) 

Medium: pH 6.8 phosphate buffer (see Reagents , Indicc- 
tors, and Solutions—Buffer Solutions); 900 mL 
Apparatus 2: 50 rpm 
Time; 30 min 

Standard solution: OJ mg/mL of USP Enalapril Maleate 
R S in Medium * Sonicate if necessary. Di lute in Medium 
per Tobie 1. 


Tobie 1 


Tablet 

StrengtSi 

tiniii 

Volume 
of Standard 
solution 
fmU 

Volumetrfc 
Fiask Size 
(ml) 

2.5 

5 

200 

5 

10 

100 

10 

10 

100 

20 

10 

50 

40 

10 

25 


Sample solution: Pass a portion of solution under test 
through a suitable frlter. Dilute as needed with Medium 
to a concentration that is slmllar to that of the Standard 
sofution , 

Analysis: Determine the amount of enalapril maleate 
(C ro Hz B N 2 O s ■ CH 4 0 4 ) dissolved as directed in Uniformity 
of Dosage Units (905). 

Tolerances: NLT 80% (Q) of the labeled amount of 
enalapril maleate (OdH^NżOs - CiH 4 0 4 ) is dissolved. 

* Uniformity of Dosage Units (905) 

Procedurę for content uniformity 
Buffer and Mobile phase: Prepare as directed in the 
Assoy. 

Standard solution: OJ mg/mL of USP Enalapril 
Maleate RS in Buffer 


Sample solution: OJ mg/ml of enalapril maleate from 
1 Tablet in Buffer. Add a volume of Buffer that is one- 
half the nominał volume of the fiask, sonicate for 15 
min, and shake by mechanical means for 30 min. Di¬ 
lute with Buffer to volume, shake well, and sonicate for 
an additional 15 min. Pass through a suitable filter of 
0,45-jim porę size, and discard tne first portion of the 
filtrate. 

Chromatographic system 

(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Column temperaturę: 50* 

Flow ratę: 2 mL/min 
Injection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Column efficiency: NLT 300 theoretical piates 
Taiiing factor: NMT 2.0 
Capacity factor, Ki NLT 1,5 
Refative standard deviation: NMT 2.0% 

[Notę —The enalapril peak taiiing factor may be mini- 
mized by controlling the column temperaturę between 
45 G and 50* and by raising the pH of the agueous 
component of the Mobile phase from 2.2 to 2.6; the 
capacity factor may be increased by decreasing the 
amount of aceton itrrle in the Mobile phaseĄ 
Analysis 

Samples: Standard solution and Sample soludon 
Calculate the percentage of the labeled amount of 
enalapril maleate (C^HibNjOs ■ C 4 hh0 4 ) In the Tablet 
taken: 

Result - (fy/cs) x (CdCu) x 100 

r u = peak response from the Sample solution 

r$ ~ peak response from the Standard solution 

Q - concentration of USP Enalapril Maleate RS in 
the Standard soludon (mg/mL) 

Cu - nominał concentration of enalapril maleate in 
the Sample soludon (mg/mL) 

Acceptance criteria: Meet the requirements 

IMPURIT1ES 
■ Organjc Bmfurjties 

Buffer, Mobile phase, Enalapril diketopiperazine solu¬ 
tion, Standard solution, System suitability solution, 
Sample solution, Chromatographic system, and Sys¬ 
tem suitability: Proceed as directed in the Assoy. 
Diiuted standard solution: Dilute 1.0 mL of Standard 
soludon with Buffer to 100 mL. 

Analysis 

Samples: Buffer, Standard solution, Sample solution , and 
Diiuted standard solution 

Measure the responses for all of the peaks In the Sample 
solution greater than 0.1% of the response of the 
enalapril peak that are not observed in the Buffer 
Calculate the percentage of anhydrous enalaprilat (as 
enalapril maleate) in tne portion of Tablets taken: 

Result = (ru/n) x (Cs/ Cu) x (M r i/M r2 ) x 1 00 

r u = peak response from the Sampfe sofution 

r s = peak response from the Standard solution 

C s = concentration of USP Enalaprilat RS in the 
Standard soludon (mg/mL) 

C v = nominał concentration of enalapril maleate in 
the Sampfe solution (ma/ml) 

M r i = moiecular weight of enatapril maleate, 492.52 
M a - moiecular weight of anhydrous enalaprilat, 
348.39 
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Calculate the percentage of enalapri I diketopiperazine 
(as enalapri! maleate) in the portion of Tablets taken: 

ReSUlt = (fu/fs) X (G/G) X (1/F) X (Mrj/Mrl) x 100 

r y = peak response of enalapril diketopiperazine 
from the Sompie soiution 

n = peak response of enalapril from the Oiiuted 
standard soiutian 

Cj = concentration of USP Enalapril Maleate RS in 
the Diiuted stondord soiution (mg/ml) 

Ca = nominał concentration of enalapri! maleate in 
the Sample soiution (mg/ml) 

F - relative response factor of enalapril 
diketopiperazine, 1,25 

M r , = molecular weight of enalapril maleate, 492.52 

M fI = molecular weight of enalapril diketopiperazine, 

358.44 

Calciilate the percentage of the sum of all other 
individua! impurities in the portion of Tablets taken: 

Result = (rr/rj) x (Cs/G) x 100 

r T = sum of the responses of all other indMdua! 

impurities other than maleic acid, enalapril, 
enaiaprilat, and enalapril diketopiperazine 
from the Sample soiution 

n = peak response of enalapril maleate from the 
Diiuted standard soiution 

C s - concentration of USP Enalapri! Maleate RS in 
the Diiuted standard soiution (mg/mL) 

C u - nominał concentration of enalapril maleate in 
the Sample soiution (mg/ml) 

Accep tance tri ter ia: NMT 5.0% for the sum of ałl im¬ 
purities including those from enaiaprilat and enalapril 
diketopiperazine 

ADDITIONAL REQUIREMENTS 

o Packaging and Storage: Preserve in well-dosed 
containers. 

* USP Reference Standard* (11) 

USP Enaiaprilat RS 
USP Enalapril Maleate RS 


Enalapril Maleate and 
Hydrochlorothiazide Tablets 

DEFINITION 

Enalapril Maleate and Hydrach loro thiazide Tablets contain 
NLT 90.0% and NMT 110.0% of the fabeled amounts of 
enalapril maleate (C2 qH 3&N 2 0<> - C^H 4 0 4 ) and hydrochforo- 
thiazide (C 7 H B CiNj0 4 S 2 ) ł 

IDENTIFICATION 

• A. The retention U me of the major peak of the Sample 

soiution corresponds to that of the Standard soiution, as 
obtained in the Assoy for Enalapril Maleate . 
a B, The retention tirrse of the major peak of the Sample 
soiution corresponds to that of the Standard soiution , as 
obtained in the Assoy for Hydrochlorothiazide. 

ASSAY 

* Enalapril Maleate 

Buffer: 136 mg/L of monobasic potassium phosphate in 
water. Inrtially add water to 80% of the total volume, 
adjust with phosphoric acid to a pH of 2.0, and dilute 
with water to volume. Adjust the pH before makeup to 
finał volume. 

Mobile phase: Acetonrtriie and Buffer (400:600) 
Standard soiution: 0.2 mg/ml of USP Enalapril Maleate 
RS prepared as follows. Dissolve a suitable amount of 


USP Enalapril Maleate RS in about 25% of the total vol 
ume with methanol, and diiute to vo!ume with Buffer. 
Sample soiution: Transfer a portion of the powder from 
NIT 20 Tablets, equivalent to 40 mg of enalapril 
maleate, to a 200-mL volumetric fiask. Add 50 mL of 
Buffer, and sonicate for 15 min, Add 50 mL of metha- 
nol, sonicate for an additional 15 min, dilute with Buffer 
to volume, and filter, 

Chroniatographk wslem 
(See Chromatograpny <621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4,6-mm x 25-cm; 5 -pm packing 17 

Column temperaturę: 65° 

Flow ratę: 1.5 ml/mtn 
Injection vo!ume: 50 pL 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Cofumn efficiency: NLT 700 theoretical pfates 
TaiNng factor: NMT 3.5 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
enalapril maleate (CnirWMaOs * C 4 H 4 O 4 ) in the portion 
of Tablets taken: 

Result = (ruto) x (CdCu) x 100 

ru - peak response of enalapril from the Sample 
soiution 

rj - peak response of enalapril From the Standard 
soiution 

C s - concentration of USP Enalapril Maleate RS in 
the Standard soiution (mg/mL) 

Cu = nominał concentration of enalapril maieate in 
the Sample soiution (mg/mL) 

Acceptance criteria: 90,0%”! 10.0% 

• Hydrochlorothiazide 

Buffer: Prepare as directed in the Assoy for Enalapril 
Maleate , 

Mobile phase: Acetonitrile and Buffer (100:900) 
Standard soiution: 0.1 mg/mL of USP Hydrochlorothia- 
zide RS prepared as follows. Dissolve a suitable quantity 
of USP Hydrochlorothiazide RS in 25% of the total vol- 
ume of methanol, and dilute with Buffer to vo!ume. 
Sample soiution: Transfer a portion of the powder from 
NLT 20 Tablets, equivalent to 20 mg of hydrochlorothi- 
azide, to a 200-mL volumetric fiask, Add 50 mL of 
Buffer ; and sonicate for 15 min. Add 50 ml of metha¬ 
nol, sonicate for an additional 15 min, dilute with Buffer 
to volume, and filter. 

Chromatographic system 
(See Chromotography (621), System Suitability.) 

Modę: LC 

Detector: UV 310 nm 

Column: 4.6-mm x 20-cm; 10-pm packing L7 
Column temperaturę: 30° 

Flow ratę: 2.5 mL/min 
Injection voiume: 50 pL 
System suitability 
Sample: Standard soiution 
Suitability reguirements 

Column efficiency: NLT 1000 theoretical plates 
Tailing factor: NMT 2.0 
Capacity factor, k': NLT 2.0 
Refative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of hy¬ 
drochlorothiazide (C ? H S C 1 N 3 0 4 S 2 ) in the portion of 
Tablets taken: 


Result = (r u /fs) x (G/G) x 100 
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ru - peak response of hydrochlorothiazide from the 
Sample solution 

rj = peak response of hydrochlorothiazide from the 
Standard solution 

Q - concentration of USP Hydrochlorothiazide RS 
in the Standard solution (mg/mL) 

Q = nominat concentration of hydrochlorothiazide 
in the Sample solution (mg/mL) 

Acceptance cnterla: 90.0%~110.0% 

PERFORMANCE TESTS 

* DissoLtrnoN (711) 

Enalapril maleate 
Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: USP Enalapril Maleate RS in 
Medium 

Sample solution: Sample per DłSSOlution (711). Dilute 
with Medium to a concentration similar to that of the 
Standard solution * 

Analysis: Determine the percentage of the labeled 
amount of enalapril maleate (C 20 H 28 N 2 O 5 * C 4 H 4 O 4 ) dis- 
solved, usmg the test for Unirormtty of Dosage Units, 
Procedurę for eon tent uniformity of enalapril maleate . 
Hydrochlorothiazide 
Medium: Waler; 900 ml 
Apparatus 2: 50 rpm 
Time: 30 min 

Detector: UV 320 and 360 nm 
Celi size: 1 cm 

Standard solution: USP Hydrochlorothiazide RS dis- 
solved in 20 mL of methanol and diluted with Medium 
Sample solution: Sarnpie per Dissolution (711), Dilute 
with Medium to a concentration that is similar to that 
of the Standard solution. 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of hydrochlorothiazide 
(C/HsCINjO^Si) dissolved: 

Result - (A J A$) x (CJL) x V x D x 100 

Au ~ difference in absorbances (Ano - Auo) at the 

wavelengths indicated for the Sample solution 
As - difference in absorbances (Ano - Ajso) at the 
wavelengths indicated for the Standard 
solution 

Cs - concentration of hydrochlorothiazide in the 
Standard solution (mg/mL) 

1 - fabel claim of hydrochlorothiazide (mg/Tablet) 

V - volume of Medium, 900 mL 
O = diiution factor of the Sample solution 
Tolerances: NLT 80% (Q) of the labefed amount of 
enalapril maleate (C^H^NzC* - GH^Ch) and NLT 60% 
(Q) of the labeled amount of hydrochlorothiazide 
(CzHaCINhCLtS;!) are dissolved. 

* Uniformity of Dosage Units (905) 

Procedurę for content uniformity of enalapril maleate 
Buffer: 136 q/L of monobasic potassium phosphate in 
water. Initially add water to 80% of the to tal volume, 
adjust with phosphoric acid to a pH of 4.0, and then 
dilute to volume with water. 

Solution A: Buffer and water (10:490) 

Mobile phase: AcetonitriJe, water, and Buffer 
(150:340:10) 

Standard solution: 100 jig/mL of USP Enalapril 
Mafeate RS in Solution A 

Sample solution: Transfer 1 finely powdered Tablet to 
a 50-mL volumetric fiask, add 30 mL of Solution A, and 
sonicate for 15 min. Shake by mechanica! means for 
30 min, dilute with Solution A to volume, sonicate for 
30 min, mix, and filter, discarding the frrst portion of 
the filtra te. Dilute a portion of the fil traf e with Solution 
A to obtain a solution containing abouf IGOjig/mL. 


Chromatographic system 

(See Chromatograpny (621), System Suitahility,) 

Modę: LC 

Detector: UV 215 nm 

Cofumn: 4.6-mm x 20-cm; 10-pm packing L7 
Column temperaturę: 80° 

Flow ratę: 2 mL/min 
Injection volume: 50 pL 
System suitahility 
Sample: Standard solution 
Suitability reguirements 
Column efficiency; NLT 1000 theoretical plates 
Taillng factor: NMT 2.0 
Capadty factor, W: NLT 2.5 
Re(ative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labefed amount of 
enalapril maleate (C^rhaNzOs - C 4 H 4 O 4 ) in the Tablet 
taken: 

Result = (ruto) x (G/Q) x 100 

r u = peak response of enalapril from the Sample 
solution 

rj = peak response of enalapril from the Standard 
solution 

Cs = concentration of USP Enalapril Maleate RS in 
the Standard solution (pg/mL) 

Cu — nominał concentration of enalapril maleate in 
the Sample solution (gg/mL) 

Acceptance critena: Meet the requirements 
Proceduro for content uniformity of 
hydrochlorothiazide 

Buffer and Solution A: Prepare as directed in Proce¬ 
durę for content uniformity of enalapril maleate. 
Standard stock solution: 0.25 mg/mL of USP Hydro¬ 
chlorothiazide RS prepared as follows. Dissoive a suita- 
bfe amount of USP Hydrochlorothiazide RS in 10% of 
the totai volume of methanol, and dilute with Solution 
A to volume. 

Standard solution: 50 pg/mL of USP Hydrochlorothia¬ 
zide RS in Solution A from Standard stock solution 
Sample stock solution: Transfer 1 Tablet to a volumet- 
ric fiask of a suitable size such that, when the hydro¬ 
chlorothiazide is dissoived from the Tablet, a solution 
havrng a concentration of about 250 pg/mL is ob- 
tained Add a volume of Solution A equal to about half 
the capadty of the fiask, and sonicate with occasional 
shaking for 15 min. Shake by mechanica] means For 30 
min, dilute with Solution A to volume, and sonicate for 
30 morę min. Filter, and discard thefirst portion of 
the filtra te * 

Sample solution: Transfer 5.0 ml of the dear fNtrate 
to a 25-mL volumetric fiask, and dilute with Solution A 
to volume. 

Instrumentai condidons 
Modę: UV-Vis 

Analytical wavelength: 320 and 360 nm 
Celi: 1 cm 
Blank: Solution A 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amounts of 
hydrochlorothiazide (GHaGNsC^) in the Tablet 
taken: 

Result = (AułAs) x (G/C,) x 1 00 

Au - difference in absorbances (Am - A 3 $o) at the 

wavelengths indicated for the Sample solution 
As = difference in absorbances (Am A 3 S o) at the 
wavelengths indicated for the Standard 
solution 
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C s - concentration of USP HydrochJorothiazide RS 
in the Standard solution (jig/mL) 

C y = nominał concentration of hydrochlorothiazide 
rn the Sampie solution (pg/mL) 

Acceptance cnteria: Meet the requirements 

IMPURITIES 
* ORGANIC IMPURITIES 

Buffer, Mobile phase, and Sampie solution: Proceed 
as directed in tne Assay for Enalapril Maleate. 

Enalaprilat stock solution: 0.4 mg/mL of USP Enalapri¬ 
lat RS in water 

Enalapril diketopiperazine solution: Carefully place 
20 mg of USP Enalapril Maleate RS in a 100-mL beaker 
to form a mound on the bottom of the beaker. Place 
the beaker on a hot piąte at about one-haif the maxi- 
mum hot piąte temperaturo setting. Heat for about 
5-10 min untif the solid is meited. Immediately remove 
the beaker from the hol piąte, and alfow to cool. To the 
cooled residue in the beaker add 50 mL of acetonitrile, 
and somcate for a few min to dlssolve. The solution 
typically contains between 0.2 and 0.4 mg/mL of 
enalapril diketopiperazine. [NOTĘ—Avoid overheating to 
revent heat-induced degradation, whkh gives rise to a 
rown colon] 

Standard solution: Transfer about 40 mg of USP 
Enalapril Maleate RS, accurately weighed) to a 200-mL 
volumeLric fiask, and dissolve with about 50 mL of 
methanoL Pipet 1 mL each of Enalaprilat stock solution 
and Enalapril diketopiperazine solution Śnto the volumęt¬ 
ne fiask, and dilute with Buffer to voiume. 
Chromatographic system 
(See Chromatograpny {621}, System Suita bili ty.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 2S-cm; 5-pm packing L7 
Column temperaturę: 65* 

Fiow ratę: 1.5 mL/min 
Injectron vo!ume: 50 pL 
System suitability 
Sampie: Standard solution 
[Notę —The relative retention times for enalaprilat, 
enalaprlf diketopiperazine, and enalapril are 0.3, 0.4, 
and 1.0, respectively.] 

Suitability reąuirements 

Resolution: NIT 1,3 between enalapril and any peak 
Column efficiency; NLT 700 theoretical pJates for 
enalapril, NLT 1500 for enalaprilat, and NLT 1500 for 
enalapril diketopiperazine 
Taillng factor: NMT 3.5 

Relative standard deviation: NMT 5,0% for enalapri¬ 
lat and enalapril diketopiperazine, and NMT 2.0% for 
enalapril 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of enalaprilat in the portion of 
Tablets taken: 

Result - (ru/r$ x {Q/Cu) x 100 

fu = peak response of enalaprilat from the Sampie 
solution 

r* - peak response of enalaprilat from the Standard 
solution 

C* - concentration of enalaprilat in the Standard 
solution (mg/mL) 

Cu - nominał concentration of enalapril maleate in 
the Sampie solution (mg/mL) 

Calculate the percentage of enalapril diketopiperazine In 
the portion of Tablets taken: 

Result - (ruin) x (CdCu) x 100 

tu = peak response of enalapril diketopiperazine 
from tne Sampie solution 


r$ = peak response of enalapril diketopiperazine 
from tne Standard solution 

C s = concentration of enalapril diketopiperazine in 
the Standard solution (mg/mL) 

Cu - nominał concentration of enalapril maleate in 
the Sampie solution (mg/mL) 

Acceptance critena: NMT 5.0% of total impurities 

ADDITIOKAi REQUI REM ENTS 
* Packaging and Storage: Preserve in well-closed 
containers. 

» USP Reference Standards {11) 

USP Enalapril Maleate RS 
USP Enalaprilat RS 

L-Prolinę, 1 -[/V-( 1 -carboxy-3-phenylpropyl)-L-alanylK di- 
hydrate (5)-. 

Ci«HmN*Os - 2H 2 0 
USP Hydrochlorothiazide RS 


Enalaprilat 



CmHwNi0 5 ■ 2H 2 0 384.42 

L-Proline, HN(1-carboxy-3-phenyipropyl)-L-alanylh 
di hydra te, (5)-. 

1-[N-[(5)-l'Ca r boxy-3-phenylpropyl3-ualanylbL-profine drhy- 
dra te [84680-54-6], 

» Enalaprilat contains not less than 98.0 percent 
and not morę than 101.0 percent of CigHz^NzOs, 
eaiculated on the anhydrous basis, 

Packaging and storage— Preserve in welf-closed contain¬ 
ers. 

USP Reference standards (11)— 

USP Enalaprilat RS 

Identification— 

A: Infrared Absorptlon (197M)—[notę—I f the spectrum Is 
not comparable to that of the Reference Standard, expose 
the specimen and Reference Standard to an environment of 
98% relative humidity (use a cham ber conditroned with a 
saturated solution of caldum sulfate) for 1 to 3 days to 
egullibrate them. Prepare dispersions from the eguilibrated 
specimen and Reference Standard, and record the spectra.] 
B: The retention U me of the major peak in the chroma to- 
gram of the 4ssoy preparadon corresponds to that of the 
Standard preparation as obtained in the 4ssoy. 

Specific rotation (781S): between ”53,0° and -56.0°; 

Test solution: 10 mg per mL, in methanoL 
Water Determination, Method I (921): between 7.0% 
and 11,0%. 

Residue on ignltion (281 ): not morę than 0.2%. 

Detete the foffowing: 

*Heavy Metals, Method U (231): 0.002%,# 

Assay— 

pH 3 buffer —Dissolve 1,36 g of monobasic potassium 
phosphate in 950 mL of water, adjust with phosphohc acid 
to a pH of 3.0 ± 0,1, dilute with water to 1000 ml, and 
mix. 
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Solvent mixture—Prepare a mtxture of acetonitrile, meLha- 
nol, and pH 3 buffer ( 2:2:1). Adjust with phosphoric add to 
a pH of 3,0 ±04, and mix. 

Diluent —Prepare a mixture of pH 3 buffer and Solvent 
mixture (92:8), and filter. 

Mobile phase —Prepare a filtered and degassed mixture of 
pH 3 buffer and Solvent mixture (85:15), Make adjustments rf 
necessary (see System Suitobility under Chroma tog raphy 
(621)), 

Standard preporation—D\$$olve an accurately weighed 
quantity of USP Enalaprilat RS in Diluent to obtain a solution 
having a known concentration of about 0,3 mg per mL 
[NOTE—Use this solution within 24 hours.] 

Assay preporation —Transfer about 30 mg of Enalaprilat, 
accurately weighed, to a 100-mL volumetnc fiask, dissolve fn 
Diluent, dilute with Diluent to volume, and mix ł 

Chromatographic system (see Chromotography (621»—’The 
ltquid chromatograph is eauipped with a 210-nm detector 
and a 4.6-mm x i 5-cm column thal contains 4-pm packing 
LI and is maintained at 70°. The flow ratę is about 1.5 ml" 
per minutę. Chromatograph the Standard preporation, and 
record the peak responses as directed for Procedurę: the col* 
umn efficiency determrned from the analyte peak is not less 
than 500 theoretical plates; the tailing factor for the analyte 
peak ts not morę than 1.7; and the refative standard devta- 
tion for replicate injections is not morę than 1,0%, 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preporation and the Assay preporation into 
the chromatograph, record the chroma tog rams, and meas- 
ure the responses for the major peaks, CaTculate the quan- 
tity, in mg, of GaH^N^Os in the portion of Enalaprilat taken 
by the formula: 

100COW r s ) 

in which C is the concentration, in mg per mL, of USP 
Enalaprilat RS in the Standard preporation; and ru and r$ are 
the enalaprilat peak responses obtained from the Assay prep- 
aration and the Standard preporation, respectively. 


Enalaprilat Injection 

» Enalaprilat Injection is a sterile solution of 
enalaprilat in a suitabie vehicle for injection. It 
contains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
enalaprilat (C 18 H 24 N 2 O 5 ). 

Packaging and storage—Preserve in single-dose or in 
mulliple-dose containers, and storę at controlled room tem¬ 
peraturę. 

USP Reference standard* (11)— 

USP Benzyl Alcohol RS 
USP Enalaprilat RS 
USP Enalapril Maleate RS 
USP Endotoxin RS 
Identification— 

A: The retention trme of the enalaprilat peak in the chro¬ 
ma tog ram of the Assay preporation corresponds to that of 
the corresponding peak in the chromatogram of the Stan* 
dard preporation, obtained as directed in the Assay. 

Bacterial Endotoxins Test (8S)—It contains no morę than 
280 USP Endotoxin Units per mg of enalaprilat, 

Sterility Tests (71): meets the requirements. 
pH (791): between 6.5 and 7.5. 

Particulate Matter in injections (788): meets the re- 
guirements for smallwolume injections. 


Osmoiality and Osmolarity (785), Osmolalityt between 
276 to 305 mOsm per kg. 

Related tompounds— 

Diluent —Prepare a mixture of water and acetonitrile 
(84:16). 

Buffer solution —Diłute 3.4 mL of phosphoric add with 
water to 1 L. Adjust with potassium hydroxide to a pH of 

2.5. 

Solution A —Use a mixture of Buffer solution and acetoni* 
trile (84:16). 

Solution B —Use acetoni trile. 

Mobile phase —Use variable mixtures of Solution A and So¬ 
lution B. Make adjustments if necessary (see System Suitabil- 
ity under Chromotography (621)). 

Stock solution A —Dissofve 20 mg of USP Enalaprilat RS in 
a 100-mL volumetric fiask with approximate!y 80 mL of Dilu¬ 
ent. Heat at 80° for 24 hours to generate enalaprilat related 
compound A. Cool the solution to room temperaturę, and 
dllute with Diluent to volume. 

Stock solution B —Dissolve 10 mg of USP Enalapril Maleate 
RS in a 200-mL volumetric fiask, and dilute with Diluent to 
volume. 

Stock solution C —Dissolve accurately weighed auantities 
of benzyl alcohol, benzaldehyde, and benzoic acta in Dilu¬ 
ent. Dilute quantitatively, and stepwise if necessary, with Dii* 
uent to obtain a solution havinq a known concentration of 
04 mg per mL of each of the tnree substances. 

System suitobility solution^Pipet 4,0 ml of Stock solution 
A, 5 mL of Stock solution B, and 5 mL of Stock solution C into 
a 25-mL volumetric fiask, and dilute with Diluent to volume 
to obtain a solution containing about 0,0032 mg per mL of 
enalaprilat related impurity A, 0.01 mg per mL of enalapril, 
and 0.02 mg per mL of each of benzyl alcohol, benzałae- 
hyde, and benzoic add, respectively. 

Test solution —Transfer an accurately measured vo!ume of 
Injection, equiva!ent to about 12.5 mg of enalaprilat, to a 
25-mL volumetric fiask. Dilute with Diluent to vo!ume, and 
mix, 

Diluted test solution —Dilute the Test solution (1 jn 100) 
with Diluent to obtain a sof u tion having a known concentra¬ 
tion of 0.005 mg per mL (corresponds to 1% of the Test 
solution). 

Chromatographic system (see Chromatography {621})—The 
chromatograph is equipped with 215-nm detector and a 
4.6-mm x 15-cm, 5-pm coiumn that contains packing LI. 
The column temperaturę is maintained at 60°. The flow ratę 
is about 1.5 mL per minutę. The chromatograph is pro- 
gra mmed as follows: 


Time 

(mmutes) 

Solution A 
(%) 

Solution B 
(%1 

Elu tion 

0-5 

97.0 

3.0 

isocratlc 

5-20 

97-^77.5 

3-*22.5 

linear gradient 

20-25 

77.5—3-10 

22.5—*90 

linear gradient 

25-25.01 

10~*97 

90-* 3.0 

step gradient 

25.01-30 

97 

3.0 

re-equilibnum 


Chromatograph the System suitobility solution and the Di¬ 
luted test solution, and record the peak responses as dii eeted 
for Procedurę: the resolution, R , between enalapril maleate 
and enalaprilat related impurity A is not less than 1,2; the 
capacity factor for enalaprilat is not less than 1,5; and the 
re!ative standard deviation of the enalaprilat peak in repli¬ 
cate injections of the Diluted test solution is not morę than 
2 . 0 %. 

Procedurę —Separately inject equal volumes (about 2GpL) 
of the Diluted test solution and the Test solution into the 
chromatograph, record the chromatogram, and measure 
the peak response for enalaprilat in the Diluted test solution 
and alf of the peak responses from the Test solution that do 
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not correspond to enalaprilat, benzyl alcohol, benzole acid, 
benzałdehyde, and benzyl alcohol related compounds (see 
Tobie 1 for RRT). Ca kula te the percentage of specified and 
unspecified impurities using the formula: 

(fi/rj) 

in which n is the peak response for each spedfied impurity 
In the Test solution; and fj t$ the peak response for cnalapri- 
lat in the Diluted test solution: the impurities meet the sped¬ 
fied Umits in Tobie L 
Benzyl alcohol content (if present )— 

Buffer solution. Mobile phase. System suitability solution, 
and Chmmatographk system —Proceed as directed in the As- 
soy . 

Standard solution —Dissolve an accurately weighed quan- 
tity of USP Benzyl Alcohol RS in Mobile phase to obtain a 
solution having a known concentration of 0.72 mg per mL. 

Test solution— Use the Assay preparation , prepsred as di¬ 
rected in the Assay. 

Procedurę— Proceed as directed in the Assay . Caiculate 
the percentage of benzyl alcohol, based on the label claim, 
in the volume of Injection taken by the formula: 

100(Q/G/)(r y /r 5 ) 

in which Cs is the concentration, in mg per mL, of USP 
Benzyl Alcohol RS in the Standard solution; Cv is the concen¬ 
tration, in mg per mL, of benzyl alcohol In the Test solution; 
and fu and r* are the benzyl alcohol peak responses ob- 
tained from the Test solution and the Standard solution , re- 
spectiyely: between 75.0% and 120.0% of the iabeled 
amount is found. 

Other requirements—It meets the reguirements under In- 
jections and Implanted Drag Products (1). 

Assay— 

Buffer solution —Prepare a solution of 0.05 M monobasic 
potassium phosphate. Adjust with phosphoric add to a pH 
of 2.5. 

Mobile phase —Prepare a fiftered and degassed mixture of 
Buffer solution and acetonitrife (84 r 16). Make adjustments if 
necessary (see System Suitability under Chromatogmphy 
(621)). 

System suitability preparation —Use the Standard prepara¬ 
don, 

Standard preparation—DissoWe an accurately weighed 
quantity of USP Enalaprilat RS and USP Benzyl Alcohol RS in 
Buffer solution , and dilute quantitatively, and stepwise if nec¬ 
essary, with Mobile phase to obtain a solution having a 
known concentration of about 0.1 mg per ml of enalaprilat 
and 0,72 mg per mL of benzyl alcohol. 

As soy preparation —Transfer an accurately measured vof- 
ume of Injection, equivalent to about 5 mg of enalaprilat, to 


a 50-mL vo!umetrie fiask. Dilute with Mobile phase to vol- 
ume, and mrx. 

Chmmatographic system (see Chromatography (621))—The 
liguid chromatograph is eguipped with a 215-nm and 
258-nm detector (use 215 nm as the initial wavelenqth, and 
switch to 258 nm after the elution of enalaprilat and before 
the elution of benzyl alcohol) and a 4.6-mm x 15-cm, 5-pm 
column that contafns packing LI. The flow ratę is about 
1.5 mL per minutę. The column temperaturę is maintained 
at 60°. Chromatograph the System suitability preparation , 
and record the peak responses as directed for Procedurę: the 
resolution, R t between benzyl alcohol and enalaprilat is not 
less than 3.0; the tailing factor for benzyl alcohol and the 
enalaprilat peaks is not morę than 1.5; and the relative stan¬ 
dard deviation for replicate injections is not morę than 
2 . 0 %. 

Procedurę— Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure all of the peak responses. Caiculate the guantity, in per¬ 
centage of the label daim, of enalaprilat (CibLU^Os) in the 
portion of Injection taken by the formula: 

1 00{Cj / Cy)(fy / rs) 

in which G is the concentration, in mg per mL, of USP 
Enalaprilat RS in the Standard preparation; Co is the concen¬ 
tration, in mg per mL, of enalaprilat in the Assay prepara¬ 
tion, based on the label claim; and r u and r 5 are tne peak 
responses obtained from the Assay preparation and tne Ston- 
dard preparation , respectrvely. 


Endotoxin Indicator for 
Depyrogenation 

DEFINITION 

An Endotoxin Indicator is an article (challenge vial of endo- 
toxin or a carrier spiked with endotoxin) designed for use 
in depyrogenation studies. The endotoxin (a purifred lipo- 
polysaccharide) ts validated for use in or on an Endotoxin 
Indicator. The carrier is madę from a materia! appropriate 
for the rntended depyrogenation processes to which it will 
be subjected. The endotoxln on a carrier is added at a 
concentration sufficient to allow recovery of a minimum 
of 1000 USP Endotoxin Unjts/carrier. The Endotoxin Indi¬ 
cator would altów for accurate indication of at least a 
3-log reduction in USP Endotoxin Units during 
depyrogenation process challenges. 

IDENTIFICATION 

* Characteristics 

The endotoxin (lipopolysaccharide) has equivalent char- 
acteristics to those of the USP Enaotoxin RS. 


Table 1 


Component 

Re1ative Retention 

Time (minutesl 

Limit 

fw/w, %1 

Enalaprilat heat degradatton product 

0.6 vs enalaprilat 

0.5 

Enalaprilat 

1 vs enalaprilat 

— 

Benzyl alcohol 

1 vs benzyl alcohol 

— 

Benzyl alcohol related unknown impurity 1 

1.2 vs benzyl alcohol 

— 

Benzoic add 

1 .4 vs benzyl alcohol 

— 

Benzyl alcohol related unknown impurity 2 

1 J vs benzyl alcohol 

— 

Benzałdehyde 

2.T vs benzyl alcohol 

— 

Enalapril maleate 

4,7 vs enalaprilat 

0.25 

Enalaprilat related impurity A 

5.1 vs enalaprilat 

1.0 

Any other unspecified individual impurity 

— 

0.10 

Total impurities 

— 

2.0 


USP Monographs 








nographs 


3978 Endotoxin / Officiai Monographs 


USP 40 


O 

2 

C- 

D 


PERFORMANCE TESTS 

o Carrier: The carrier shouid be the same as or chenmcally 
similar to the surface or materia! used for measuring 
depyrogenation, e.g., glass or stainless Steel, if not simh 
lar, then the carrier and endotoxin combination must be 
at least as resistant to the depyrogenation proces* as the 
surface or materia! being measured. The carrier must be 
depyrogenated, or the inherent endotoxin level of the 
carrier shouid be determined before the additEon of the 
endotoxin to the carrier, 

• ENDOKIN R£C0V£RV TESTS 

Analysis: Proceed as directed for the relevant technique 
under Bader jol Endotoxins Ted (85), 

Acceptance criteria: The determined endotOXin eon- 
centration is within a factor of 2 of the labded endo- 
toxin concentration, 

SPECIFIC TESTS 

O PURITY 

Absence of assay enhancing substances 
Analysis: Proceed as directed in the test for interfon ng 
factors in Bacterial Endotoms Test (85)* 

Acceptance criteria: The Endotoxin Indicator shouid 
contain no substances (e.g,, glucans) that can result in 
enhancement of endotoxin spike reeovery, 

Absence of depyrogenation enhandng/inhibiting sub¬ 
stances: No substance (e.g., lactose, albumin, polyeth- 
ylene glycol) shouid be present as fiiler for the endo- 
toxin, as this can result in enhanced or inhiblted 
depyrogenation effeets. 

ADDITtONAL REQUIREMENTS 

* Packaging and Storage: Storę in the original package 

under conditlons recommended on the la~bel, and protect 
from Nght, toxic substances, excessive heat, and mots- 
turę. The packaging and Container materials do not ad- 
versely affect the performance of the article, when used 
as directed on the labeling, 

« Expiratign DATĘ: The explration datę is determined on 
the basis of stability studies from the datę of manufac- 
turę, whith is the datę on which the first determination 
of Endotoxin Unlts was madę. 

e Labeling: The label States that the article is or may be 
used as an Endotoxin Indicator. It indicates the concen- 
tration in USP Endotoxin Units/indicator and the recom¬ 
mended storage eonditions* The labeling states the 
source of the endotoxin (e,g. species and strain number) 
and includes instructions for preparation and safe dispo- 
sal of the indicator, If the carrier is iabeied, the fabel 
must be either easily removable or heat resistant, with no 
substances that could interfere with the assay. For Endo- 
toxin Indicator vlals, the labę! must include instructions 
for remova! of the stopper from viais before use. If the 
stopper is heat resistant and designed to be left in the 
via(, the maximum processing temperaturę is stated, 

« Disposal: For destruction or discard, fol Iow instructions 
recommended by the manufacturer, or depyrogenate at 
250° for NLT 120 min. 

o USP reference Standard* 

USP Endotoxin RS 


Enflurane 



C 3 H 3 C1F 5 0 184.49 

Ethane, 2-ch!oro-1 -(difluoromethoxy)-1,1,2-triffuoro-, (+)-; 
(±)-2-Chloro-l,l,2-tnfluoroethyl difluoromethyl ether 
[13838-16-9], 


DEFINITION 

Enflurane contains NLT 99,9% and NMT 100.0% of en~ 
flurane (C 3 H 2 CIF 5 0) t 

IDENTIFICATION 
* A. INFRARED ASSORPTJON (197F) 

ASSAY 
■ Procedurę 

Sampie solution: Enflurane 
Chrom atographic system 

(See Chromotograpny (621), System SuiłabiHty.) 

Modę: CC 

Detector: Thermal conductivity 

Cofumn: 4-mm x 3-m stainless Steel; packed with 20% 
liquid phase G4 on 60- to 80-mesh SI A 
Temperatures 
Injection port: 200 G 
Coiumn: See Tobie h 


Tablc 1 


Enitial 

Temperaturę 

n 

Temperaturę 

Ramp 

r/min) 

Finał 

Temperaturę 

Hołd Time at 
FinaB 

Temperaturę 

{mlrO 

60 

6 

125 

0 


Carrier gas: Dry helium 
Flow ratę: 60 ml/min 
Injection volume: NMT 30 pL 

Analysis 

Sampie: Sampie solution 
Calculate the percentage of purity: 

Result - (fu/fr) x 100 

ru = peak area of Enflurane 

r T = sum of all the peak areas 

Acceptance criteria: 99.9%—1 00.0% 

IMPURITtE S 

■ CHLORłDE AND Sulfate, Chloride (221) 

Sampie: Shake 25 mL with 25 mL of water for 5 min, 
and allow the liquids to separate completely. Draw off 
the water layer, and add to it 1 drop of nitric add and 
5 drops of silver nitra te TS. 

Acceptance criteria: Any turbidity produced is not 
greater than that produced In a solution containing 
0.35 mL of 0.020 N hydrochforic add, 

o Limit of Fluoride 

[Notę —Use plasticware throughout this test.] 

Buffet: Dissolve 110 g of soaium chloride and 1 g of 
sodium citrate in 700 mL of water in a 2000-mL volu- 
metric fiask. Cautlously add 150 g of sodium hydroxide, 
and dissoive with shaking. Cool to room temperaturę, 
and, while stirring, cauttously add 450 mL of glacial 
acettc add to the cooled solution. Cooi, add 600 mL of 
isopropyl alcohol, and dilute with water to vo!ume; the 
pH of this solution is 5.0-5,5* 

Standard stock solution: 1 mg/mL of fluoride ion, pre- 
pared as follows. Transfer 221 mg of sodium fluoride, 
preyiously dried at 150° for 4 h, to a 100-mL volumet- 
ric fiask. Add 20 mL of water, and mlx to dissolve. Add 
1.0 mL of sodium hydroxide solution (1 in 2500), and 
dilute with water to volume. [NoTE—Store In a tightly 
closed plastic Container.] 

Standard solution A: 100 ml of a solution containing 
1 pg/mL of fluoride łon in Buffer, from Standard stock 
solution 

Standard solution B: 100 mL of a solution containing 
3 pg/mL of fluoride ion in Buffer f from Standard stock 
solution 

Standard solution C: 100 mL of a solution containing 
5 pg/mL of fluoride ion in Buffet , from Standard stock 
solution 
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Standard solution D: 100 ml of a solution containing 
10 pg/mL of fluoride ion in Buffer , from Standard stock 
solution 

Sample stock solution: Enflurane and water (1:1). 

Shake the Sample stock solution for 5 min, a [Iow the 
liquid$ to sępa ratę completely, and use the water layer, 
Sample solution: Sample stock solution and Buffer 
(1:1). Use volumetrlc glassware* 

Efectrode system: Usc a jdH metcr capable of a mini¬ 
mum reproducibility of ±0.2 mV, eguipped with a glass- 
sieeved, calomel-fluoride, specifk-ion electrode system 
(see pH (791))* 

Analysis 

Samples: Standard Solutions and Sample solution 
Transfer the solution to a 150-mL beafcer, add a 
polytef-coated stirring bar, and Immerse the elec- 
trodes in the solution. Stir with a magnetic stirrer 
having an insulated top until eqmlibnum is obtained 
(1-2 min), and record the potential, in mv* [Notę— 
Rinse and dry the electrodes between measurements, 
taking care to avoid damaging the crystal of the spe- 
cifioion electrode.] 

Plot the bgarithm of the fluoride-ion concentrations, 
in ug/mL, of the Standard Solutions versus the poten- 
tiaf, in mV. From the measured potential of the 5o/n- 
ple solution and the standard curve, determme the 
concentration, in pg/mL, of fluoride ions in the 5am- 
ple solution. 

Acceptance criteria: NMT lOjig/mL 

* Limit of Noiwolahle Residue 

Analysis: Allow 10.0 mL to evaporate at room tempera¬ 
turę in a tared evaporating dish, dry the residue at 50° 
for 2 h, and weigh. 

Acceptance criteria: NMT 2 mg of residue remains. 

SPECIFJC TE5TS 

* SPECINC Gravity (84T): 1.516-1,519 

* Refractive Index (831): 1,3020-1.3038 at 20° 

* Water Determination, Method I (921): NMT 0,14% 

* ACIDITY OR ALRALINITY 

Sample: Shake 20 ml of Enflurane with 20 ml of car- 
bon dioxrde-free water for 3 min, and allow the layers 
to separate* Draw off the water layer, add bromocresol 
purple TS as the indicator, and titrate with 0.010 N 
sodium hydroxide or 0.010 N hydrochloric acid. 
Acceptance criteria: NMT 0.10 mL of 0.010 N sodium 
hydroxide or NMT 0.60 mL of 0.010 N hydrochloric 
acid is reguired for neu trał Szat ion. 

ADOITIONAL REQUJR£IVI£NTS 

* Packaging AND Storage: Preserze in taght, Irght-resistant 
containers, and avoid exposure to excessive heat. 


» USP Reference Standards (11) 
USP Enfiurane RS 


Enoxaparin Sodium 






■<0 J», f*r 

> 

9 tm 



M*4C 

—rr— 

m-ltajt 


[9041-08-1]. 

DEFINITION 

Enoxapann Sodium is the sodium salt of a depolymerized 
heparin, It is obtained by alkaline depolymenzation of 
heparin benzyl ester. The starting materiał, heparin, is ob¬ 
tained exdusively from pordne intestinal mueosa* Heparin 
source materia! used in the manufacture of Enoxaparin 
Sodium complies with the compendial requirements 
stated in the Heparin Sodium monograpb, Enoxaparin So¬ 
dium consists of a complex set of oligosaccharides that 
have not yet been completely charactenzed. The majority 
of the components have a 4-enopyranose uronate struć- 
turę at the nonreducing end of tneir chain* About 20% of 
the materiais contain a 1,6-anhydro deriva£ive on the re- 
ducing end of the chain, the rangę being between 15% 
and 25%. The weigh t-averaqe molecular weight of Enox- 
apann Sodium is 4500 Da, the rangę being between 
3800 and 5000 Da; about 16% have a molecular weight 
of less than 2000 Da, the rangę being between 12,0% 
and 20.0%; about 74% have a moiecufar weight between 
2000 and 8000 Da, Lhe rangę being between 68.0% and 
82.0%. NMT 18*0% have a molecular weight higher than 
8000 Da, When prepared as a solution, the solution is 
anaiyzed for darity and degree of color using a vaiidated 
method. The degree of sulfation is NLT 1.8 per disaccha- 
ride unit. It has a potency of NLT 90 and NMT 125 Anti- 
Factor Xa Internationa! Units (iU)/mg, and NLT 20*0 and 
NMT 35.0 Anti-Factor lla lU/mg, calculated on the dried 
basis, The ratio of Anti-Factor Xa activity to Anti-Factor Ha 
actiwty is between 3.3 and 5.3. 

IDENTIFICATION 

» A. Ultraviolet Absorption (197U) 

Medium: 0,01 N iydrochJoric acid 
Sample solution: 500 Lig/mL 

Acceptance criteria: Tne spectra exhibit maxima at 
231 ±2 nm. 

* B. n C NIVIR Spectrum 

(See Nudear Magnetic Resonance Spectroscopy (761).) 
Standard solution: Dissolve 200 mg of USP Enoxaparin 
Sodium RS in a mixture of 0.2 mL of deuterium oxide 
and 0*8 mL of water* Add 0,05 mL of deuterated meth- 
anol to serve as an internal reference. 

Sample solution: Dissolve 200 mg of Enoxaparin So¬ 
dium in a mixture of 0,2 mL of deuterium oxide and 
0.8 mL of water. Add 0.05 mL of deuterated methanol. 
Analysis: Transfer the Standard solution and the Sample 
solution to NMR tubes of 5-mm diameter. Using a 
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pulsed (Fourier transform) NMR spectrometer operating 
at NIT 7 5 MHz for 13 C, record the n C NMR spectra of 
the Standard solution and the Sample solution at 40°. 
Acceptance criteria: The spectra are similar. 

* C The ratio of the numerical value of the Anti-Factor Xa 
activity, in Anti-Factor Xa lU/mg, to the numerica! value 
of the Anti-Factor Ha activity, in Anti-Factor Ha I U/mg, as 
determined by the Assay ( Anti-Factor Xa Activity) ano im- 
purities (Anti-Factor lla Activity) f rcspectively, is NLT 3 .3 
and NMT 53. 

■ D. MOLECULAR WEIGHT DlSTRIBUTION AMD WEIGHT-AVERAGE 

ft/iOLEOJLAR WEIGHT 

Mobile phase: Prepare a 0.5 M lithium nitrate solution. 
Pass through a membranę filter of 0.45-jim or smaller 
porę size, and degas with helium. 

Standard solutfon: 10 mg/mL of USP Enoxaparin So~ 
dium RS in Mobile phase 

Sample solution: 10 mg/mL of Enoxaparin Sodium in 
Mobile phase 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: Size exdusion LC 
Detector: Differentlal refractive index 

Column 

Guard: 6-mm x 40-mm; packing L59 
Anaiytical: Two 7,8-mm x 30G-mm columns in series; 
packing 159 

Temperaturę: Room temperaturę 
Flow ratę: 0.6 mL/min matntained constant to ± 1.0% 
Analysis: Reconstitute 1 viaf each of USP Enoxaparin 
Sodium Molecular Weight Calibrant A RS and USP 
Enoxaparin Sodium Molecular Weight Calibrant B RS in 
1 ml of Mobile phase . Separately inject 20 pL of USP 
Enoxaparin Sodium Molecular Weight Calibrant A RS 
and USP Enoxaparin Sodium Molecular Weight 
Calibrant B RS, record the chromatograms, and meas- 
ure the retentlon times. Inject in duplicate 20 pL each 
of the Standard solution and the Sample solution , and 
record the chromatograms for a length of time to en- 
surę eompJete elution, including salt and solvent peaks. 
Ca kula te the total peak areas under each of the Stan¬ 
dard solution and Sample solution chromatograms, ex- 
duding salt and solvent peaks at the end. 

Calibration curve: Plot the retention times on the x- 
axis against the peak molecular wefghts on the y-axfs 
for the peaks from USP Enoxaparin Sodium Molecular 
Weight Calibrant A RS and USP Enoxaparin Sodium Mo- 
lecufar Weight Calibrant B RS, and fit the data to a 
tbird-order palynomial, using suitable gel permeation 
chromatograpny (GPC) software. 

Cakulations: Compute the data, using the same GPC 
software; determine the weight-average molecular 
weight, Kv, for each of the duplicate chromatograms of 
the Standard solution and the Sample solution; and take 
the average for each solution. Correct the mean value 
of M w to the nearest 50. The Chromatographic system is 
suitable if M w for USP Enoxaparin Sodium RS is within 
150 Da of the labeied M, v vaiue. The M w for the Sample 
solution is between 3800 and 5000 Da. Using the same 
software, determine for each of the duplicate Sample 
solution chromatograms the percentage of Enoxaparin 
Sodium chains with molecular weights fower than 2000 
Da, Miooo, the percentage of Enoxaparin Sodium chains 
with molecular weights in the rangę 2000-8000 Da, 
Mzooosooa, and the percentage of Enoxaparin Sodium 
chains with molecular weights greater than 8000 Da, 
Msooo- Average the duplicate values, and express to the 
nearest 0.5%. 

Acceptance criteria: Mjooo is between 12.0% and 
20.0%, M is between 68.0% and 82.0%, and 
Msooo is NMT 18.0%. 

■ £. Identification Tests — General, Sodium (191): Meets 

the reguirements 


ASSAY 

* Anti-Factor Xa Activity 

Acetic acid solution: Gladal acetic acid and water 
(42:58) 

pH 7.4 poiyethylene glycol 6000 buffer: Dissolve 
6.08 g of tris(hydroxymethyl)aminomethane and 8.77 g 
of sodium chlohde in 500 mL of water. Add 1.0 g of 
poiyethylene glycol 6000, adjust with hydrach loric acid 
to a pH of 7*4, and dilute with water Lo 1000 mL 
pH 7.4 buffer: Dissolve 6*08 g of tns(hydroxymethyl)- 
aminomethane and 8.77 g of sodium chlonde in 
500 mL of water. Adjust with hydrochloric add to a pH 
of 7.4, and dilute with water to 1000 ml. 
pH 8.4 buffer: Dissolve 3.03 g of tris(hydroxymethyl)- 
aminomethane, 5.12 g of sodium chlonde, and 1.40g 
of edetate sodium in 250 mL of water. Adjust with hy¬ 
drach loric acid to a pH of 8.4, and dilute with water to 
500 mL. 

Humań antithrombin HI solution: Reconstitute a via! 
of antithrombin III (see Reagents, indicators f and Solu¬ 
tions—Reagent Spedfkations) in water to obtain a solu¬ 
tion contaming 5 Antithrombin III Units/mL, Dilute this 
solution with pH 7A poiyethylene glycol 6000 buffer to 
obtain a solution having a concentration of 1.0 Anti¬ 
thrombin III Unit/mL. 

Factor Xa solution: Reconstitute a weighed guantity of 
bovine factor Xa (see Reagents , Indicators, and Solu¬ 
tions—Reagent Spedfications) in pH 7A poiyethylene gly¬ 
col 6000 buffer to obtain a solution that gives an in- 
crease In absorbance value at 405 nm of NMT 0.20 
absorbance units/min when assayed as descrlbed befow 
but using as an appropriate vo!ume, V t the volume in 
pL of pH 7A buffer rnstead of V pl of the enoxaparin 
solution. 

Chromogenie substrate solution: Prepare a solution of 
a suitable chromogenie substrate for amidolytic test 
(see Reagents, Indicators , and Solutions—Reagent Spedfh 
catbns) for factor Xa in water to obtain a concentration 
of about 3 mM. Dilute with pH SA buffer to obtain a 
solution having a concentration of 0.5 mM. 

Standard Solutions: Reconstitute the entire contents of 
an ampul of USP Enoxaparin Sodium for Bioassays RS 
with water, and dilute with pH 7A buffer to obtain four 
dilutions in the concentration rangę between 0.025 and 
0.2 Anti-Factor Xa lU/mL 

Sample Solutions: Proceed as directed for Standard So¬ 
lutions to obtain concentrations of Enoxaparin Sodium 
similar to those obtained for the Standard Solutions * 
Analysis 

Sam pies: Standard Solutions , Sample Solutions , Humań 
antithrombin HI solution , pH 7A buffer ; Factor Xa solu- 
tion , Chromogenie substrate solution, and Acetic add 
solution 

Label 18 suitable tubes: BI and B2 for blanks; Tl, T2, 
T3, and T4 each In duplicate for the dilutions of the 
Sample Solutions; and SI, S2, S3, and S4 each in dupli¬ 
cate for the dilutions of the Standard Solutions , [Notę— 
Treat the tubes in the order BI, SI, S2, S3, 54, Tl, T2, 
T3, T4, Tl, T2, T3, T4, SI, 52, 53, S4, B2.] To each 
tubę add the same volume, V (20-50 pi), of Humań 
antithrombin III solution and an equal volume, P, of 
either the blank (pH JA buffer) or an appropriate dllu- 
tion of the Sample Solutions or the Standard Solutions. 
Mix, but do not a!Iow bubbles to form. ineubate at 
37° for 1.0 min. Add to each tubę 2V (40-1 00 pL) of 
Factor Xa solution , and ineubate for 1.0 min. Add a SV 
(100-250 jiL) volume of Chromogenie substrate solu - 
tion . Stop the reaction after 4.0 min with a 5V 
(100-250 jiL) volume of Acetic add solution. Measure 
the absorbance of each solution at 405 nm, using a 
suitable spectrophotometer (see UltraviolehVisib!e Spec - 
troscopy (857)) against blank BI. The reading of blank 
B2 relative to blank BI Is NMT ± 0.05 absorbance unit. 
Cakulations: For each series, calcufate the regression 
of the absorbance against log concentrations of the 
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Somple Solutions and of the Standard Solutions , and cal¬ 
culate the potency of the Enoxaparin Sodium in IU of 
Anti-Factor Xa activity/mL, using statisticat methods for 
parallel-line assays. Tne four independent log retative 
potency estimates are then combined to obtain the 
finał geometrie mean. its confidence limits are calcu- 
lated. Express the Anti-Factor Xa activity of Enoxaparin 
5odium/mg. 

Acceptance enteria: The potency is NLT 90 and NMT 
125 Anti-Factor Xa lU/mg on the dried basis. 

OTHER COMPONENTS 

* BENZYL AlCOHOL CONTENT 

Mobile phase: Acetonitrile, methanol, and water 
(3:1:16) 

Standard solution: 0.1 mg/mL of USP Benzyl Alcohol 
RS in water 

Sample solution: Weigh 0.5 g of Enoxaparin Sodium 
into a 10-mL volumetric fiask, and dissoWe in 5.0 ml of 
1 N sodium hydroxide. Allow to stand at room temper¬ 
aturę for about 1 b. Add 1.0 ml of glacial acetic acid, 
di lute with water to volume, and mm. 

Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 256 nm 

Coiumn: 4.6-mm x 15-cm stainless Steel; packtng 17 
Flow ratę: 1.0 rnl/min, maintained constant to ±10% 
Injection volume: 20 jil 

Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of benzyl alcohol in the por- 
tion of Enoxaparin Sodium taken; 

Result - (ru/Cs) x ( C s fC u ) x 100 

r u = peak area of benzyl alcohol from the Sample 
solution 

= peak area of benzyl alcohol from the Standard 
solution 

Cs = concentration of benzyl alcohol in the 
Standard solution (mg/mL) 

Cu = concentration of Enoxaparin Sodium in the 
Sample solution (mg/mL) 

Acceptance criterla: NMT 0.1% 

* Nftrogen Determination, Method II (461): l,8%-2.5% 

on the dried basis 

* Sodium Content 

(See Atomie Ahsorption Spectroscopy (852).) 

Cesium chloride solution: 1.27 mg/mL of cesium chło¬ 
ńcie in 0.1 N hydroehlorit acid 

Standard solution A: 0.0025% of sodium chloride in 
Cesium chloride solution 

Standard solution B: 0,0050% of sodium chloride in 
Cesium chloride solution 

Standard solution C: 0.0075% of sodium chloride in 
Cesium chloride solution 

Sample sofution: Transfer 50.0 mg of Enoxaparin So¬ 
dium to a 100-mL vo!umetric fiask, and dlssolve in and 
dilute with Cesium chloride solution to volume. 

Analysis 

Samples: Standard solution A, Standard solution 6, 
Standard solution C Cesium chloride solution, and Sam¬ 
ple solution 

Concomitantly determine the absarbances of the Ce¬ 
sium chloride solution (blank), Sample solution , and 
Standard Solutions at 330.3 nm, using a sodium 
hollow-cathode lamp and an atr-acetylene flame. Us¬ 
ing the absorbances of Standard Solutions A-C f deter¬ 
mine the sodium content in the Sample solution after 
an appropriate blank correction. 


Acceptance critena: 11.3%-13.5% on the dried basis 

IMPURITIES 


Delete the foli owing: 

•* Heavy Metals, Method I (231): NMT 30 pg/g, using a 
2.7% solution in water* <onid*i i-iintaom 

SPECIFIC TE5TS 

* PH (791): 6.2-7.7 for a 10.0% solution in water 

* Loss ON Drying (731): Dry 1 g in a vacuum at 7Q a for 6 

h: it loses NMT 10.0% of its weight 

* Specific Absorbance 

(See Ultroviolet-Visihle Spectroscopy (857).) 

Sample solution: 0.5 mg/mL of Enoxaparin Sodium in 
0.01 N hydrochloric acid 

Analysis: Obtain the UV spectra of the Standard solution 
and the Sample solution between 200 nm and 300 nm 
against a 0,01 N hydrochloric acid blank. 

Calculate the specific absorbance at the wavelength of 
rnaximum absorbance at 231 ±2 nm, with reference 
to the dried substance: 

Result = A x 100 x 1000/[M x / x (100 - JE)] 

A = absorbance at the wavelength of maxtmum 
absorbance 

M = weight of Enoxaparin Sodium in the Sample 
sofution (mg) 

I - path length (typically 1 cm) 

E = loss on drying (%) 

Acceptance criterla: 14.0-20.0 on the dried basis 

* Bacterial Endotokins Test (85): It contains NMT 0.01 

USP Endotoxin Unit/l U of Anti-Factor Xa activity. 

* Anti-Factor lla Activity 

Acetic acid solution, pH 7.4 polyethyiene glycol 6000 
buffer, pH 7.4 buffer, pH 8.4 ouffer, and Humań 
antithrombin lii solution: Proceed as directed in the 
Assay for Anf/~Factor Xa Activity f except that the concen¬ 
tration of the Haman antithrombin III solution is 0.5 
Antithrombin iii Unit/mL. 

Thrombin human solution: Reconstitute thrombin 
human (see Reagents, Indicators , and Solutions—Reagent 
Specifications) in water, and dilute in pH 7.4 polyethyiene 
glycol 6000 buffer to obtain a solution having a concen¬ 
tration of 5 Thrombin Units/mL. 

Chromogenie substrate solution: Prepare a sofution of 
a suitable chromogenie substrate for an amidolytic test 
(see Reagents, Indicators, and Solutions—Reagent Specifi- 
cationś ) for thrombin in water to obtain a concentration 
of about 3 mM, Immediatdy before use, dilute with pH 
8.4 buffer to 0,5 mM. 

Standard Solutions: Reconstitute the entire contents of 
an ampul of USP Enoxaparin Sodium for Bioassays RS 
with water, and dilute with pH 7A buffer to obtain four 
dilutions having concentrations in the rangę between 
0.015 and 0.075 IU of Anti-Factor lla act[vity/mL, 

Sample Solutions: Proceed as directed under Standard 
Solutions to obtain concentrations of Enoxaparin Sodium 
similar to those obtained for the Standard Solutions. 

Analysis: Proceed as directed in the Assay for Anti-Factor 
Xa Actmly ; exceptto use Thrombin human solution in- 
s te ad of Factor Xa solution and to use Human antithrom¬ 
bin III solution as described above, 

Calculations: For each senes, calculate the regression of 
the absorbance against log concentrations of the Som- 
ple Solutions and of the Standard Solutions , and calculate 
the potency of the Enoxaparin Sodium in IU of Anti- 
Factor lla activity/mg, using statistical methods for par- 
allel-line assays. The four independent dilution estimates 
are then combined to obtain the finał weighted mean. 
Then calculate the confidence limits. Express the Anti- 
Factor lla activity of Enoxaparin Sodium/mg. 
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Acceptance criteria: It has a potency of NLT 20.0 and 
NMT 35,0 Anti-Factor fta lU/mg on the drred basis. 

® IWOLAR RATIO OF SULFATE TG CARB0XYLATE 
Mobile phase: Carbon dioxrde4ree water 
Sample solution: 5 mg/mL of Enoxaparin Sodium in 
carbon dioxide-free water 
Chromatographic system 
(See Chromatagraphy {621 ) f Sysfem Suitahility.) 

Modę: LC 
Detector: ion 

Column: Two coiumns; one 1 ,5-cm x 2.5-cm column, 
packed with an anion-exchange resin L64 packing; and 
one 1.5-cm x 7.5*cm coJumn, packed with a cation* 
exchange restn L65 packing. The outlet of the anion* 
exchange column is connected to the inlet of the cat- 
ton-exchange column. 

Flow ratę: 1 mL/min 
Analysis 

Sample: Sample solution 

[Notę—R egenerate the an!on*exchange column and the 
catiQn-exchange column with 1 N sodium hydroxide 
and 1 N hydrochlorlc acid, respectively, between two 
injectfons.] 

Inject the Sample solution into the anion-exchange coh 
umn, and collect the eluate from the cation-exchange 
column in a beaker at the outlet until the ion detector 
reading returns to the baseJine value. Quantitatively 
transfer the eluate to a titration vessel containing a 
magnetk stirring bar, and dilute with carbon dioxide* 
free water to about 60 mL. Position the titration vessel 
on a mag nett c stirrer, and immerse the electrodes. 
Notę the Initial conductMty reading, and titratę with 
approximately 0,1 N sodium hydroxide added in 
100-pL portrons, [NoTE—Prepare the sodium hydroxide 
solution in carbon dioxrde-free water.] Record the bu* 
rei reading and the conductivity meter reading aftei 
each additlon of the sodium hydroxide solution. 
Cakulations: Plot the conductivlty measurements on 
the y-axis against the yolumes of sodium hydroxide 
added on the x-axis, The graph will have tnree linear 
sections—an initial downward slope, a middfe slight 
rise, and a finał rise. For each of tnese sections draw the 
best-fit straight Iines, using iinear regression analysis. At 
the points where the first and second straight iines in- 
tersect and where the second and third Iines intersect, 
draw perpendiculars to the x-axis to determine the 
yolumes of sodium hydroxide taken up by the sample 
at those points. The point where the first and second 
Iines intersect corresponds to the yolume of sodium hy- 
droxide taken up by the sulfate groups (\A). The point 
where the second and third Iines intersect corresponds 
to the volume of sodium hydroxide consumed by the 
sulfate and the carboxylate groups together (V T )< 
Calculate the moiar ratio of sulfate to carboxylate: 

Result = Vs/(V T - V s ) 

Acceptance crlterla: The moiar ratio of sulfate to car- 
boxylate is NLT 1.8, 

ADDiTIONAL REQUIREIV1£NTS 

* Fackaging akd Storage: Preserve in tight containers, 
and storę below 40°, preferably at room temperaturę. 


« USP REFERENCE STANDARPS (11) 

USP Benzyl Alcohol RS 

USP Endotoxin RS 

USP Enoxaparin Sodium RS 

USP Enoxaparin Sodium Molecular Weight Calibrant A RS 
USP Enoxaparin Sodium Molecular Weight Calibrant B RS 
USP Enoxaparin Sodium for Bioassays RS 


Enoxapanra Sodium InjectBon 

DEFINITION 

Enoxapann Sodium Injection is a stenie solution of Enox* 
aparin Sodium in Water for Injection. Its appearance is 
analyzed for clarity and degree of color, using a validated 
metnod. Its potency value is NLT 90% and NMT 11 0% of 
the potency stated on the la bel in terms of International 
Antt-Factor Xa Unlts (IU). It may contain, in multiple-dose 
containers, a suitable antimicrobial preservative, such as 
benzyl alcohol 

IDENTIFICATION 

* A, 

Analysis: Transfer the total contents of a singfe-dose 
Container or 0,4 mL from a multiple-dose Container to a 
glass test tubę, add 2 mL of water and 1 mL of 2% 
(w/v) protaminę sulfate solution, and mix. 

Acceptance criteria: A creamy white precipitate is 
formed. 

* B, Ultraviolet Absorption (197U) 

Medium: 0,01 N hydrochloric acid 
Standard solution: 500 pg/mL 

Sample solution: Transfer the total content of a single* 
dose Container or 0,4 mL from a muftlple-dose eon* 
tainer to a 100-mL yolumetric fiask. Dilute with Medium 
to yolume. 

Acceptance criteria: The spectra exhibit maxima at 
231 ±2 nm, 

* C Identification Tests —General, Sodium (191): Meets 

the requirements 

ASSAY 

* Anti-Factor Xa AcTivuy 

Acetlc acid solution: Glacial acetic add and water 
(42:58) 

pH 7.4 polyethylene glycol 6000 buffer: Dissolve 
6.08 g of trls(hydroxymethy])aininomethane and 8.77 g 
of sodium chloride in 500 mL of water. Add 1.0 g of 
polyethylene glycol 6000, adjust with hydrochloric add 
to a pH of 7.4, and dilute with water to 1 000 mL. 
pH 7.4 buffer: Dissolye 6,08 g of tris(hydroxymethyl)- 
aminomethane and 8.77 g of sodium cnloride in 
500 mL of water. Adjust with hydrochloric add to a pH 
of 7.4, and dilute with water to 1000 ml, 
pH 8.4 buffer: Dissolve 3.03 g of tris(hydroxymethyl)- 
amfnomethane, 5.12 g of sodrum chloride, and 1.40 g 
of edetate sodium in 250 mL of water, Adjust with hy¬ 
drochloric add to a pH of 8.4, and diiute with water to 
500 mL, 

Humań antithrombin III solution: Reconstitute a vial 
of antilhrumbm III (see Reagents, Indicators, and Solu¬ 
tions — Reagent Speclficathns) in water to obtain a solu* 
tion containing 5 Antithrombin lii Units/mL. Dilute this 
solution with pH 7.4 polyethylene glycol 6000 buffer to 
obtain a solution having a concentration of 1,0 Anti¬ 
thrombin i II Unit/mL. 

Factor Xa solution: Reconstitute a weighed quantity of 
bovlne factor Xa (see Reagents, Indicators , and Solu¬ 
tions—Reagent Spedfications) in pH 7.4 polyethylene gly¬ 
col 6000 buffer to obtain a solution that gives an in* 
crease in absorbance value at 405 nm of NMT 0,20 
absorbance units/min when assayed as described below 
but using as an appropnate volume, V, the yolume In 
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pL of pH 7A buffer instead of V pL of the enoxaparin 
solution. 

Chromogenie substrate soiution: Prepare a solution of 
a suitable chromogenie substrate for an amidolytic test 
(see Reagents, Indtcators, and Solutions—Reagent Specifh 
cations) Tor Factor Xa in water to obtain a concentration 
of about 3 mM. Dilute with pH 8A buffer to obtain a 
solution havincj a concentration of 0.5 mM, 

Standard Solutions: Reconstitute the entire contents of 
an ampul of USP Enoxaparin Sodium for Bloassays RS 
with water, and di lute with pH 7 A buffer to obtain four 
dilutions in the concentration rangę between 0.025 and 
0.2 Anti-Factor Xa lU/mL. 

Sample Solutions: Proceed as directed for Standard So¬ 
lutions to obtain concentrations of Injection similar to 
those obtained for the Standard Solutions . 

Analysis 

Sam pies: Standard Solutions ;, Sample Solutions , Humań 
antithrombin III solution, pH 7A buffer ; Factor Xa solu¬ 
tion, Chromogenie substrate solution, and A cetic add 
solution 

La bel 18 suitable tubes: BI and B2 for blanks; Tl, T2, 
13, and T4 each in duplicate for the dilutions of the 
Sample Solutions ; and 51, S2, S3, and 54 each in dupli¬ 
cate for the dilutions of the Standard Solutions . [Notę— 
Treat the tubes in the order BI, SI, S2, 53, $4, Tl, T2, 
T3, T4, Tl, T2, T3, T4, SI, S2, 53, 54, B2.] To each 
tubę add the same volume, V (20-50 pL), of Humań 
antithrombin III solution and an equai volume, V t of 
either the blank (pH 7A buffer) or an appropriate dilu- 
tion of the Sample Solutions or the Standard Solutions . 
Mix, but do not allow bubbles to form. Incubate at 
37° for 1.0 min. Add to each tubę 2V (4CM00 uL) of 
Factor Xa solution , and incubate for 1.0 min. Add a SV 
(100-250 pi) volume of Chromogenie substrate solu¬ 
tion . Stop the reaction after 4.0 min with a 5V 
(100-250 pL) volume of Acetic add solution. Measure 
the absorbance of each solution at 405 nm, using a 
suitable spectrophotometer (see Ultraviolet-Visible Spec- 
troscopy (857)) against blank BI. The reading of blank 
B2 relative to blank BI is NMT ±0.05 absorbance unit. 
Calculations: For each senes, calculate the regression of 
the absorbance against tog concentrations of the Sam¬ 
ple Solutions and of the Standard Solutions, and calculate 
the potency of the enoxaparin sodium in the Injection 
in IU of Anti-Factor Xa actlvity/mL, using statistical 
methods for paralleMine assays, The four independent 
log relative potency estimates are then combined to 
obtain the finał geometrie mean. Its confidence limits 
are calcu iated* 

Acceptance enteria: The potency is NLT 90% and 
NMT 110% of the potency stated on the la bel in terms 
of Internationa! Anti-Factor Xa Units (IU). 

* Anti Factor Xa to Anti-Factor Ha Ratio: The ratio of 

the numerka! value of the Anti-Factor Xa activity in Anti- 
Factor Xa lU/mL to the numerkal value of the Anti-Factor 
Ila activity in Anti-Factor Ila lU/mL, as determined by 
Anti-Factor Xa ActMty and Anti-Factor Ila Activity, respec- 
tively, is NLT 3.3 and NMT 5.3, 

O TH ER COMPONENTS 

• Benzyl Alcohol Content <if Present) 

Mobile phase: Acetonitrile, methanol, and water 
(3:1:16) 

Standard solution: 1.5 mg/mL of USP Benzyl Alcohol 
RS in Mobile phase 

Sample solution: Transfer exactfy 5,0 mL of the Injec- 
tion to a 50-mL volumetric fiask. Dilute with Mobile 
phase to yofume. 


Chroma tog raphic system 

(See Chromatograpny (621), System Suitubiłity.) 

Modę: LC 

Detector: UV 256 nm 

Column: 4.6-mm x 15-cm stainless Steel; packing L7 l 
Fiow ratę: 1.0 mL/min, maintained constant to ±10% 
Injection volume: 20 pL 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage (w/v) of benzyl alcohol in the 
portion of Injection taxen: 

Result - (ru/rs) x C 

r u = peak area of benzyl alcohol from the Sample 
solution 

n = peak area of benzyl alcohol from the Standard 
solution 

C = concentration of benzyl alcohol in the 
Standard solution (mg/mL) 

Acceptance criteria: 1,35%-1.65% 

SPECIFIC TESTS 

■ pH (791): 5.5-7.5 

• Bacterial Endotoxins test (85): it contains less than 
0.01 USP Endotoxin Unit/unit of Anti-Factor Xa acdvity in 
Antt-factor Xa IU, 

* Anti-Factor Ha Activity 

Acetic add solution, pH 7,4 poiyethylene glycol 6000 
buffer, pH 7.4 buffer, pH 8.4 buffer, and Humań 
antithrombin Ml solution: Proceed as directed in the 
Assoy for Anti-Factor Xa Activity, except that the concen¬ 
tration of the Humań antithrombin Ili solution is 0.5 
Antithrombin iii Unit/mL. 

Thrombln human solution: Reconstitute thrombin 
human (see Reagents, fndicators, and Solutions—Reagent 
Specifications) in water, and dilute in pH 7A poiyethylene 
glycol 6000 buffer lo obtain a solution having a concen¬ 
tration of 5 Thrombin Units/mL. 

Chromogenie substrate solution: Prepare a solution of 
a suitabTe chromogenie substrate for an amidolytic test 
(see Reagents, Indicators, and Solutions—Reagent Specifi- 
cations) for thrombin in water to obtain a concentration 
of about 3 mM. Immediately before use, dilute with pH 
8A buffer to 0.5 mM. 

Standard Solutions: Reconstitute the entire contents of 
an ampul of USP Enoxaparin Sodium for Bioassays RS 
with water, and dilute with pH 7A buffer to obtain four 
dilutions having concentrations in the rangę between 
0.015 and 0,075 IU of Anti-Factor Ila activfty/mL. 
Standard Solutions: Dilute USP Enoxapann Sodium So¬ 
lution for Bioassays RS with pH 7A buffer to obtain four 
dilutions having concentrations in the rangę between 
0,015 and 0.075 IU of Anti-Factor Ila activity/mL. 
Sample Solutions: Proceed as directed under Standard 
Solutions to obtain concentrations of Injection similar to 
those obtained for the Standard Solutions\ 

Analysis: Proceed as directed in the Assay for Anti-Factor 
Xa ActMty , except to use Thrombin human solution in¬ 
stead of Factor Ko solution and to use Human antithrom¬ 
bin Ili solution as described above. 

Calcuiations: For each series, calculate the regression of 
the absorbance against log concentrations of the Sam¬ 
ple Solutions and of the Standard Solutions , and calculate 
the potency of the enoxaparin sodium in the Injection 
in IU of Anti-Factor Ila activky/mL, using statistical 
methods for parailel-line assays. The four Independent 
dilution estimates are then combined to obtain the finał 
weighted mean, Then calculate the confidence limits. 
Acceptance criteria: The Anti-Factor Ila activity IU (or 
lU/mL) is NLT 20.0% and NMT 35.0% of the potency 
stated on the label in terms of International Anti-Factor 
Xa Units (IU or IU/mL) t 


^yaiJabfe as Lichrospher 100 RP IB, porę $ize 100 A, partide size 5 pm, or 
equivalent. 


USP Monographs 




U5P Monographs 


3984 Enoxaparin / Official Monographs 


USP 40 


o Free Sulfate Content 

Mobile phase: 3.0 mM sodium carbonate solution 
System suitability solution: 3 jig/mL of sulfate anion 
and 5 ^ig/mL of oxalate anion 

Standard sulfate stock solution: Prepare a solution of 
sodium sulfate in Mobile phase in a suitable sulfate-free 
Container such that the concentration of sulfate es accu- 
rately known at about 1 mg/ml_. Transfer 5 g of the so¬ 
lu Hon to a simifar Container, and add Mobile phase to 
obtain 25 g of solution. 

Standard solution A: 0.1 pg/g of sulfate from Standard 
sulfate stock solution in Mobile phase 
Standard solution B: 0.5 p.g/g of sulfate from Standard 
suffate stock solution in Mobile phase 
Standard solution C: 1 pg/g of sulfate from Standard 
sulfate stock solution in Mobile phase 
Standard solution D: 2 jig/g of sulfate from Standard 
sulfate stock solution in Mobile phase 
Standard solution E: 4 pg/g of sulfate from Standard 
sulfate stock solution in Mobile phase 
Standard solution F: 5 pg/g of sulfate from Standard 
suffate stock solution in Mobile phase 
Sam ple solution: Transfer a known quantity, m t of 
Enoxaparin Sodium Injection, accurately weighed, to a 
suitable previously ta red sulfate-free vial. Add Mobile 
phase to obtain a solution having a known concentra¬ 
tion of about 10 mg/g. 

Chromatographic system 
(See Chromatograpny {62 1), System suitability.) 

Modę: ton chromatography 
Detector: Conductiyity 
Column 

Guard: 4-mm x 5-tm; packing L61 
Analytical: 4-mm x 25-cm; packing L61 
[Notę—U se a micromembrane anion autosuppressor- or 
a suitable Chemical suppression system.] 

Fiow ratę: 2.0 m L/min 
Injection size: 25 pL 
System suitability 
Sample: System suitability s o iu tion 
Suitability reguirements 

Resolution: NLT 1 between the sulfate and oxalate 
peaks 

Analysis 

Sam pies: Standard Solutions A-F and Sample solution 
Plot the standard curve of sulfate peak height as a funt- 
tion of sulfate concentration (in fig/g) in Standard solu- 
tions A-F. From the sulfate peak height determine the 
concentration of sulfate, C, in pg/g, in the Sample solu¬ 
tion , osino the standard turve. 

Calculate tne percentage of free sulfate content (w/w) 
in the portion of Injection taken: 

Result- [(Cx M s )/10m}] 

Ma = total mass of the Sample solution (g) 
m = mass of Injection taken to prepare the Sample 
solution (mg) 

Acceptance criteria: The percentage of free sulfate is 
NMT 0.12% (w/w). 

« Sterility Tests (71): Meets the reguirements 
e Particulate Matter in Snjectsons (788): Meets the 

reguirements 

e OTHEft Requirements: lt meets the reguirements under 
Injections and Implanted Drug Products (1). 

ADDITIONAL R£QUIREBVSEN¥S 

* Packaging and Storage: Preserve in single-dose or mul- 

Liple-dose containers in Type I glass. Storę between 20° 
and 25° f excursions permitted between 15° and 30°. 

* Labeling; Labet it to indicate the amount (mg) of Enox- 
aparin Sodium in the total volume of contents. The label 

^Auailable as Anion SdFRegenerating Suppressor (ASR5) from Dionex Inc, or 
equivalent. 


States also that the Enoxaparin Sodium starting materiał 
is porcine derived. 

* USP Reference Standards (11) 

USP Benzyl Alcohol RS 

USP Endotoxin RS 

USP Enoxaparin Sodium RS 

USP Enoxaparin Sodium for Bioassays RS 


Eni*ofloxacin 



C, 9 H 22 FN 3 0 3 359.39 

3“Quinolinecarboxyiic acid, 1-cycloprGpyi-7-(4-elhyl- 
1 -piperazinyl)-64luorO“1,4-dinydn>4-oxo-; 

1 -Cyclopropyl-7-(4-ethyl-1 -piperazinyl)-6-fiuoro-1,4-dihydiQ- 
4-oxo-3-quinolinecarboxyiic add [93106-60-6]. 

» Enrofloxadn contains not less than 98.5 per- 
cent and not morę than 101.5 percent of 
C 19 H 22 FN* 03 , ealculated on the dried basis. 

Packaging and storage—Preserve in well-closed, light, 
light-resistant containers. 

Labeling—Label it to indicate that it is for veterinary use 
only. 

USP Reference standards (11)— 

USP Enrofloxacin RS 

USP Fiuoroguinolonic Acid RS 

USP N-Ethylpiperazine RS 

USP Enrofloxacin Related Compound Mixture RS 

Contains a mixture of USP Enrofloxacin RS, desfluoro- 
enrofloxadn, and USP Ciprofloxadn RS. 
Desffuoro-enroffoxadn: 1 -cydopropyl-7-(4-ethyl-1 - prper- 
azinyl)-! ,4-dihydro-4-oxo-3-quinofine-carboxylic add. 
Cladty of solution— 

Hydrazine sulfate solution— Transfer 1.0 g of hydrazine sul¬ 
fate to a 100-mL volumetric fiask, dissolve in and dilute with 
water to volume, and mix, Aflow to stand for 4 to 6 hours. 

Hexamethyfenetetramine solution —Transfer 2.5 g of hexa- 
methylenetetramine to a 100-mL vo!umetric fiask, add 
25.0 ml of water, insert a glass stopper, and mix to dis- 
solve. 

Primary opalescent suspension — [NOTĘ —I his suspension is 
stable for 2 months, provided it is stored in a glass Con¬ 
tainer free from surface defects. The suspension must not 
adhere to the glass and must be welf-mixed before use.] 
Transfer 25.GmL of the Hydrazine sulfate solution to the Hex- 
amethylenetetramine solution in the 100-mL glass-stoppered 
fiask. Mix, and allow to stand for 24 hours. 

Opalescence standard — [notę —Th is suspension should not 
be used beyond 24 hours after preparadon.] Transfer 
15.0 mL of the Primary opalescent suspension to a 1000-mL 
volumetric fiask, dilute with water to volume, and mix. 

Reference suspension —Transfer 10.0 ml of the Opalescence 
standard to a 100-mL yolumetric fiask, dilute with water to 
volume, and mix. 

Test solution —To 1.0 g of Enrofloxacin add about 0.25 g 
of potassium hydroxlde and 7 ml of water. Sonlcate to dis- 
sofve, and di tu te with water to 10.0 mL. 

Procedurę^ Transfer a sufficient portion of the Test solu¬ 
tion , the Reference suspension , and water to separate test 
tubes of colorless, transparent, neutral glass with a fiat base 
and an interna! diameter of 15 to 25 mm to obtain a depth 
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of 40 mm. Comparę the Test solution, the Reference suspen- 
sion, and water in diffused daylight 5 minutes after prepara- 
tion of the Reference suspension, viewing vertically against a 
black background (see Nephelometry, Turbidimetry, and Vis- 
uol Comparison {855), Visual Comparison). [NOTĘ—The diffu- 
slon of light must be such that the Reference suspension can 
be readily dlstlnguished from water] The Test solu tion shows 
the same darity as that of water or its opalescence is not 
morę pronounced than that of the Reference suspension. 
Color of soBytlom— 

Standard stock solution —Combine 9.6 mL of ferric chlo- 
ride CS, 0.2 mL of cobaltous chioride CS, and 0.2 mL of 
cuprio sulfate CS, and mix. 

Standard solu tion — [notę —Prepare the Standard solu tion 
immediately before use.] Transfer 5,0 mL of the Standard 
stock solution to a 1 00-mL volumetric fiask, and di lute with 
diiute hydrochloric acid (1 0 g per 1 000 mL). 

Test solution — To 1.0 g of Enrofloxadn add about 0,25 g 
of potassium hydroxśde and 7 mL of water. Sonicate to dis- 
solve, and dlfute with water to 10,0 mL. 

Procedura —Transfer a suffident portion of the Test solu¬ 
tion, the Standard solution, and water to sępa ratę test tubes 
of colorless, transparent, neutral glass with a fiat base and 
an internal diameter of 15 mm to 25 mm to obtain a depth 
of 40 mm, Compare the Test solution, the Standard solution, 
and water In diffused daylight, viewlng vertically against a 
white background (see Nephelometry, Turbidimetry, and Vis- 
ual Comparison (855), Visual Comparison ). [NOTĘ—The diffu- 
sion of fight must be such that the Reference suspension can 
be readily distinguished from water.] The Test solution has 
the appearance of water or is not morę Intensely eolored 
than the Standard solution, 

Identification— 

A: Infrared Absorption (1 97 K). 

B: Thin-Layer Chromatographic Identification Test {201)— 

Test solution: Prepare a solution containing 10 mg of Em 
rof!oxadn per mL of 0.05 M hydrochloric add. 

Application volume: 5 fiL, 

Developing solvent solution: methylene chioride, methanol, 
25% ammonia solution, and acetonitrile (2:2:1:0.5)* 

Procedurę —Proceed as directed in the chapter except ap- 
pfy 5-pL portions of the Test solution and the Standard solu¬ 
tion to the starting linę of the chromatographic piąte. Place 
the piąte in an atmosphere of ammonia for approximately 
15 minutes. Devefop the chromalogram in an unsaturated 
chamber with the Developing soivent solution. 

Loss on dryirtg (731)“Dry a 2-g sample, accurately 
weighed, 5 to 7 hours under vacuum at 120° to constant 
weight: it loses not morę than 1.0% of its weight 
Residue on ignifion (281); not morę than 0,1%, based on 
a test specimen of about 2 g, 

GBiloride (221 >—Add 58 ml of water to 0.5 g of Enroflox- 
acin, shake for 5 minutes, and pass through a chloride-free 
filier paper, add 2 mL of 2 M acetic acid, and mix. Transfer 
15,0 mL of the fIItratę to a 50-mL colorcomparison tubę 
(Test solution). To a second matched 50-mL color-compari- 
son tubę transfer 10.0 mL of a Standard solution of sodium 
chioride having a concentration of 8.2 Lig per mL, corre- 
sponding to 5 pg of chioride per mL, add 5.0 ml of water, 
and mix. To each tubę add 1 mL of 2 N nitrlc acid, mix, add 

1 mL of silver nitrate 15, and mlx. Al Iow the Solutions to 
stand for 5 minutes, protected from light, Examine the 
tubes verticalJy against a black background (see Nephelome- 
try t Turbidimetry , and Visual Comparison (855), Yisual Com- 
parison). Any opalescence in the Test solution is not morę 
intense than that in the Standard solution (0,04%). 

Sulfate (221)—Dissoive 0*5 g of Enrofloxacin in 5.0 mL of 

2 N acetic acid and 1 5,0 mL of water (Test solution). To each 
of two 50-mL matched color-comparison tubes transfer. 

1.50 mL of a Standard solution of potassium sulfate in 30% 
alcohol having a concentration of 18.1 jig per mL, equiva- 


lent to 10 pg of sulfate per mL. To each tubę add, succes- 
slve!y and with continuous shaking, 1.0 mL of barium chlo- 
rtde solution (1 in 4), and a I Iow to stand for 1 minutę* To 
one of the tubes transfer 15.0 mL of the Standard solution 
and 0.5 mL of 30% acetic acid, and mix. To the second 
tubę add 15.0 mL of the Test solution and 0.5 mL of 30% 
acetic add, and mix, Allow Solutions to stand for 5 minutes. 
Examine the tubes vertically against a biack background (see 
Nephelometry, Turbidimetry, and Yisual Comparison (855), Yis¬ 
ual Comparison). Any opalescence in the Test solution is not 
morę intense than that in the Standard solution (0.04%). 


Defete the following; 

*Heavy metals, Method II (231): 0.002%.* CO riidai i-jon-aoiB) 
Limit of ATethylpiperazine— 

internal standard solution —Dissolve an accurately 
weighed guantity of u-decane in chloroform, and dii u te 
quantitat!vely, and stepwise if necessary, with chloroform to 
obtain a solution having a known concentration of about 
0.1 mg per mL. 

Standard stock solution —Dissolve an accurately weighed 
ąuantity of USP N-Ethylpiperazrne RS In chloroform, and di- 
lute quantitatively, and stepwise if necessary, with chloro¬ 
form to obtain a solution having a known concentration of 
about 9*0 mg per mL. 

Standard solution —To 2.0 mL of the internal standard so¬ 
lution add 20 pi of the Standard stock solution , and mix. 

Test solution —To 200 mg of Enrofloxacin, accurately 
weighed, add 2.0 mL of the internal standard solution, and 
mlx. 

Chromatographic system (see Chromatography (621))—The 
gas chromatograph is equipped with a flame-ionlzation de- 
tector and a split injector system and contains a 0.32-mm x 
50m column with 100% ligufd phase G1 with a film thtck- 
ness of about 5.0 pm. The carrier gas is hydrogen (helium 
may be used), flowing at a ratę of about 2.9 ml per minutę. 
The auxiliary gas is nitrogen flowing at a ratę of about 
30 mL per minutę* The chromatograph Is próg ram med as 
follows. fnitialiy the temperaturę of tne column is equili- 
brated at 80°, then the temperaturę is increased at a ratę of 
10 G per minutę to 240°, and maintained at 240° for 15 min¬ 
utes. The split injector (25:1 split ratio) temperaturę is main- 
tained at 200*, and the detector is maintained at 250°. 
Chromatograph the Standard solution, and record the peak 
responses as directed for Procedurę: the relative retention 
times are about 0.90 for N-ethylpiperazine and 1.0 for n - 
decane. 

Procedurę—Inject a volume (about 1.0 ul) of the Standard 
solution and the Test solution in to the chromatograph, re¬ 
cord the chromatogram, and measure the responses for the 
major peaks* Calculate the percentage of the impurity in the 
portion of Enrofloxacin taken by the formula: 

100(C,/Q(/Wft) 

in which Cs is the concentration of the impurity, in mg per 
ml, in the Standard solution; Cu is the concentration, in mg 
per mL, of EnrofloxacIn in the Test solution; R v is the peak 
response ratio of the impurity peak to the Internal standard 
peak obtained from the Test solution; and Rs is the peak 
response ratio of the impurity peak to the internal standard 
peak obtained from the Standard solution. Not morę than 
0.1% of the impurity is found. 

Related compounds— 

TEST 1 (FOR FLUOROQUINOLONIC ACID)— 

Adsorbent: 0.25-mm layer of chromatoaraphlc sriica qel 
mixture. 

Test solution^ Prepare as directed for the Test solution in 
Identification test B. 
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Diluent —Transfer 0.1 mL of 6 M ammonium to a 100-mL 
volumetric fiask, mix, and dilute with water to volume* * 

Standard stock solution—DissoWe and mix an accurately 
weighed quantity of USP Ffuroguinolonic Actd RS with Dilu- 
ent to prepare a solution containing about 0.10 mg per ml, 
and mix. 

Standard solution 1 (0,1 %)—Transfer 1.0 ml_ of the 5fon- 
dard stock solution to a 10-mL volumetric fiask, dilute wfth 
water to volume, and mix, 

Standard solution 2 (0,2 %)—Transfer 2.0 mL of the Stan¬ 
dard stock solution to a 10-mL volumetric fiask, dilute with 
water to volumą and mix. 

Application vofume: 5 pL. 

Developing soivent system —[notę— Ca refu Ily fol [o w the 
mixing order stated below.] Shake butyl acetate, n-butanol, 
water, and glacial aeetic acid (50:9:1 5:25), and allow to set- 
tle. Use the upper layer as the mobile phase and discard the 
lower layer. 

Procedurę —Proceed as directed for Th i n-Layer Chroma- 
tography under Chromatography (621). Apply separately the 
Test solution , Standard solution 1, and Standard solution 2 to 
the thin-layer piąte, and chroma tog raph using the Oevelop- 
ing sdvent system, Dry the developed chro mato gram in tne 
air under a fu me hood for 30 to 60 minutes, then vlew 
under short-wavelength UV light Determine the quantrty of 
fluoroquino!onic acio by comparing the sEze and intensity of 
the spots from the Test solution to the Standard Solutions, 

The intensity of any spot from the Test solution at about the 
same re ta rd arion factor, R fr as that of the Standard Solutions 
is not greater than the intensity of the Standard solution 2 
(0.2%) spot 

TEST 2 (FOR GFROFLGXACIN, DES-FLUORO COMPOUND AND OTHER 
UNSPECIFIED IMPUR1TIES)— 

Phosphoric acid buffer —Prepare 25 mM phosphoric acid, 
and adjust with triethylamine to a pH of 3.0. 

Mobile phase—Prepare a solution containing Phosphoric 
acid buffer and acetonltrile (87:13). 

Contml solution —Dissolve about 5 mg of USP Enroflox- 
acin Refated Compound Mixture RS, accurately weighed, in 
Mobiie phase In a 5-mL volumetric fiask, dilute with Mobile 
phase to vo!ume, and mix. 

Test solution 1 —DissoJve about 50 mg of Enrofloxadn, ac¬ 
curately weighed, in Mobiie phase En a 50-mL volumetric 
fiask, dilute with Mobile phase to volume, and mix. 

Test solution 2 —Transfer 1.0 ml of Test solution 1 into a 
50-mL vo!umetric fiask, dilute with Mobile phase to volume, 
and mix. Transfer 1.0 mL of thrs solution into a 10-mL volu- 
metric fiask, dilute with Mobile phase to volume, and mix. 

Chroma tog rap hic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a 278-nrn detector 
and a 4.6-mm x 25-cm stainEess Steel column that contains 
5-p.m packing LI, The column temperaturę is maintalned at 
40°, and the flow ratę is about 1.5 mL per minutę. Chro¬ 
ma tog raph the ControI solution, and record the peak re- 
sponses as directed for Procedurę: the relative retention 
times are about 0.58 for the des-fluoro compound, 0.74 for 
ciprofloxadn, and 1.0 for enrofloxacin. The resolution, R, 
bet we en the des-fluoro compound and ciprofloxadn Es not 
less than 1.5. 

Procedurę —Inject a vofume (about 25 p,L) of Test soluihn 
1, Test solution 2, and the Controi solution into the chromat- 
ograph, record the chromatogram, and measure the peak 
responses, Identffy the ciproffoxadn and the des-fluoro com¬ 
pound peaks in Test solution 2 by comparing thelr retention 
times with those from the Controi solution. Calculate the 
percentage of each related compound in the portion of En- 
rofloxacin taken by the formula: 

100 C(n/rs) 

En which C is the concentration of Enrofloxacln in Test solu¬ 
tion 2 as a percentage of Test solution 1 (0.2%); n Es the 


individual peak response of each related compound ob- 
tained from Test solution 1; and r$ is the indivEdual peak area 
of enroffoxacin obtained from Test solution 2: not morę than 
0.1% of des-fluoro compound, not morę than 0.3% of 
dprofloxadn, not morę than 0.1% of any unspeclfled impu- 
rity, and not morę than 0.5% of total impurities are found. 
Assay —Transfer about 250 mg of Enrofloxadn, accurately 
weighed, to a 125-mL fiask, dlssolve in 100 ml of anhy- 
drous acetic add, and titrate with 0.1 M perchloric acid V5, 
determining the endpoint potenriometricafly. Perform a 
blank determination, and make any necessary correction, 
Each mL of 0.1 M perchloric add is equivalent to 35.94 mg 
of C ig H 2Z FN 3 Ch. 


Enrofloxadn Compounded Orał 
Siispensiiora, Veterlnary 

DEFINITION 

Enrofloxacin Compounded Orał Suspension, Veterinary con¬ 
tains NLT 90.0% and NMT 110.0% of the labeied amount 
of enrofloxacin (C^EhaFNsOa). 

Prepare Enrofloxacin Compounded Orał Suspension, Veteri- 
nary 20 mg/mL as follows (see Pharmaceuticaf Compound- 
ing—Nonsterile Preparations (795)). 


Enroffoxadn oowder 

2q 

Vehide: ei 1 :t mixtyre of 
hypromellose 1% solution and 
Syrpalta^ a sufficient qnanLity 
to make 

100 mL 


a Humco, Texarkana, TX. 


Prepare a hypromellose 1% solution by heating 25 mL of 
Purified Water to boi ling in a calibrated beaker, and slowly 
adding 0.5 g of hypromellose with stirring. When the hy- 
romellose is completely dispersed, take the beaker off 
eat, and add cola Purified Water with continuous stirring 
until gelled. Add co Id Purified Water to bring to a finał 
volume of 50 ml with stirring, Continue mixing until a 
elear, homogenous solution resufts. Place the solution in a 
refrigerator overnight to allow for complete hydration. 
Prepare the Vehicle by mixing equal volumes of the previ- 
ously prepared hypromellose 1% solution and the 
Syrpalta. 

Place the Enrofloxacin powder into a suitable mortar* Wet the 
powder with a smali amount of Yehkle, and triturate to 
make a smooth pastę. Add sufficient Vehide to make the 
mortar contents pourable. Transfer the contents of the 
mortar, stepwise and quantitatively, to a calibrated Con¬ 
tainer using the remainder of the Vehicle. Add sufficient 
Vehkle to bring to finaf volume. Shake to mix well. 

ASSAY 

* Procedurę 

Mobile phase: Acetonltrile and 50 mM phosphoric add 
(15:85). Filter, and degas. 

System suitability solution: Dlssolve about 5 mg of 
USP Enrofloxacin Related Compound Mixture RS in a 
10-mL voiumetric fiask, dilute with Mobile phase to vol- 
ume, and mix. 

Standard solution: 0.1 mg/ml of enrof!oxacin pre¬ 
pared from USP Enrofloxacin RS in Mobile phase 

Sampie solution: Shake thoroughly each bottle of Orał 
Suspension, Veterinary. Transfer 1 mL of Orał Suspen¬ 
sion, Yeterinary into a 200-mL voiumetric fiask, dilute 
with Mobile phase to volume, and mix well. Pass 
throuoh a PVDF filter of 0.45-um porę size, discardino 
the first 3 mL. 
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Chramatographk system 
(See Chromatograpny <621), System Suita bili tyj 
Modę: LC 

Detector: UV-Vis 277 nm 

Column: 4.6-mm x 25<m; 5-pm packing LI 

Column temperaturo: 40° 

Elow ratę: 1.0 mL/min 
lnjection volume: 10 
System suitability 

Samples: System mitabiUty solution and Standard 
solution 

[Notę—T he relative retention times for ciprofloxacin 
and enrofloxadn are 0.76 and 1,0, respettively,] 
Suitability reguirements 
Resolution: NLT 2.0 between enrofloxacin and 
ciprofloxadn, System suitability solution 
Tailing factor: NMT 2.0, Standard solution 
Re]ative standard deviatfon: NMT 2.0% for replicate 
injections, Standard solution 
Anafysrs 

Samples: Standard solution and Sample solution 
Calcufate the percentage of the labeled amount of en- 
rofloxacin (C^H^FNjOb) in the portion of Orał Suspen- 
sion, Veterinary taken: 

Resuit = (r u /rj x (CJCu) x 100 

ry - peak response of enrofloxacin from the Sample 
solution 

r% ~ peak response of enrofloxacin from the 
Standard solution 

Q - concentration of USP Enrofloxacin RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of enrofloxadn in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

SPECIFIC TESTS 

* PH (791): ó.0-7.0 

ADDITIONAL REQUIREMENTS 

* Packacing and Storage: Package in tight, light-resistant 
containers, Storę in a refrigerator (2M3°) or at controlled 
room temperatura. 

* Beyond-Use Datę: NMT 90 days after the datę on whieh 

it was compounded when stored in a refrigerator (2°-8°) 
or at controlled room temperaturę 

* Labeling: Label it to indicate that it es to be welf shaken 

before use, and to State the Beyond-Use Datę, Label it to 
State that it is for veterinary use only. 

* USP Reference Standards (11) 

USP Enrofloxacin RS 

USP Enrofloxadn Related Compound Mixture RS 


Ensulizoie 



C 13 H 10 N 2 O 3 S 27430 

I H-Benzimidazole-5-sulfonk aeid- 2 -phenyb; 
2 -Phenylbenzśrnidazole- 5 - 5 ulfonk acid [27503-81-7]. 

DinranoN 

Ensulizoie contains NLT 98.0% and NMT 102.0% of 
CiiHtoN 2 0 3 S, caiculated on the dried basis. 


IDENTIFICATION 

* A. łNFRARED ABSORPTION (197K) 

• B. ULTRAVIOLET ABSORPTION (T97U) 

Sample solution: 5 pg/mL 

[Notę—T ransfer 100 mg of Ensutizole to a 100-mL volu- 
metric fiask, dissolve in 4 ml of 1 N sodium hydroxide, 
and dilute wlth water to vo!ume. Transfer 0.5 mL of 
the solution to a 100-mL volumetric fiask, and dilute 
with water to volume.] 

Acceptance criteria: The absorptivities, caiculated on 
the dried basis, at the wavelength of maximum absorb- 
ance at about 302 nm, do not differ by morę than 
3,0%. 

ASSAY 

® Procedurę 

Sample solution: 48 mg/mL of Ensulizoie in 0.5 N so¬ 
dium hydroxide 

Titrant: 03 N hydrochloric acid V5 

Analysis: To the Sample solution, add phenolphthalein 
TS, and titrate the excess with titrant Perform a blank 
determination, and make any necessar y corrections (see 
Titrimetry (541)). Each mL of 0.5 N sodium hydroxide is 
equivalent to 1 37.15 mg of CuHiaN^ChS, 

Calculate the percentage of CnHioN^OjS in the portion 
of Ensulizoie taken: 

Result = [(N x (V s - V A ))/(W x (1 - LOD»] x Mm x 100 

N = actual normality of the Titrant 

V B - volume of Titrant used for the blank (mL) 

Va - volume of Titrant used for the Sample sofution 

(mL) 

W - weight of Ensulizoie taken for the Sample 
solution (mg) 

LOD = percentage of loss on drying expressed as a 
decimal fraction, as determined in the test 
for Loss on Drying 

M r i - molecular weight of ensulizoie (27430) 

Acceptance criteria: 98.0%-! 02*0% on the dried basis 

SPECIFIC TESTS 

« Loss on Drying (731): Dry a sample at 105* for 4 h: it 

loses NMT 2.0% of its weight 

ADDITIONAL REQUIREW1ENTS 

* PACKACING and Storage: Preserve in tight containers in a 

cool place. 

• usp Reference Standards (11) 

USP Ensulizoie RS 


Entacapone 



no t 


305.29 

(E)-a-Cyano-W,N-diethyl-3 / 4-dihydroxy3-nitrocinnamamide; 
2 - P ro pen a m i d e, 2 *cy a no* 3 -{ 3,4-d i! wd roxy-5 - n i trop h e ny I) - N 
N- diethyl-,(£> [1 30929-57-6]. 

DEFINITION 

Entacapone contains NLT 98.0% and NMT 102.0% of 
CmHisNjO^ caiculated on the dried basis. 
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IDENTIFICATION 
« A. Infrared Absorption (197K) 

o B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
° Procedurę 

Buffer: 2.34 g/l of monobasrc sodium phosphate dihy- 
drate. Adjust with phosphoric add to a pH of 2.1. 
Diluent: Methanol and tetrahydrofuran (7:3) 

Mobile phase: Methanol, tetrahydrofuran, and Buffer 
(22:1:2 7) 

System suitability solution: 1 pg/mL each of USP Enta¬ 
capone Related Compound A RS and USP Entacapone 
RS in Diluent 

Standard solution: 0,1 mg/mL of USP Entacapone RS 
in Diluent 

Sample solution: 0.1 mg/mL of Entacapone in Diluent 
Chromatographic system 
(See Chrom a tog ranny {621) ; System Suitability.) 

Modę: LC 

Detector: UV 300 nm 

Column: 4,6-mm x 25-cm; 5-gnn packrng LII 
Flow ratę: 1 mL/min 
łnjection size: IOjiL 
System suitability 

Samples: Sys tem su i tabili ty s ofu tion and 5 tan da rd 
solution 

[Notę—T he relative retention times for entacapone re¬ 
lated compound A and entacapone are 0.8 and 1. 0 , 
respect!vety.] 

Suitability reąuirements 

Resolution: NIT 2,0 between entacapone related 
compound A and entacapone, System suitability 
solution 

Taifing factor: NMT 2,0, Standard solution 
Reiative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of C 14 H 15 N 3 O 5 in Ehe portton 
of Entacapone taken: 

Result = (ru/rs) x (G/Cu) x 100 

ru = peak response from the Sample solution 

h - peak response from the Standard solution 

C s = concentration of USP Entacapone RS in the 
Standard solution (mg/mL) 

Cu - concentration of entacapone in the Sample 
solution (mg/mL) 

Acceptance critena: 98,0%-102*0% on the dried basis 

IMPURITIES 

Itiorganit Impurities 
O RES 1 DUE ON IGNITION (281): NMT 0,1% 

Defete the following: 

Heayy Metals, Method II (231): NMT 10 ppm* fOfticidl 7 ■ 

|an 2G1 Sj 

Organie impurities 
a Procedurę 

Buffer, Diluent, and Mobile phase: Proceed as di- 
rected in the Assay. 

Standard solution: Use the System suitability solution 
p repa red as di rected In the Assay. 

Sample solution: 1.0 mg/mL of Entacapone in Diluent 
Chromatographic system: Prepare as di rected in the 
Assay . 

Run time: 2 times the retention time of the enta¬ 
capone peak 


System suitability 
Sample: Standard solution 

Suitability requirements 

Resolution: NLT 2.0 between entacapone related 
compound A and entacapone 

Reiative standard deviation: NMT 1 0,0% based on 
the entacapone peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of any individual impurity in 
the portion of Entacapone taken: 

Result = (ru/rs) x (C 5 /Cu) x 100 

fu = peak response of any impurity from the 
Sample solution 

rs = peak response of entacapone from the 
Standard solution 

Cs = concentration of USP Entacapone RS in the 
Standard solution (mg/mL) 

Cu - concentration of Entacapone in the Sample 
solution (mg/mL) 

Accepta nce critena 

lndividual impurities: See Impurity labie 1. 

Totaf impurities: NMT 0.2% 

[Notę—D o not include entacapone related con> 
pound A in the cafcuiation of total impurities.] 


Impurity Tabłe 1 


Name 

R^lative 

Retention 

Time 

Acceptance 
Criteria, 

HMT 

Entacapone related 

0.8 

0.1 

compound 

Entacapone 

1.0 

_ 

Any other unknown 


0.10 

individual impurity 


Totaf impurities 

— 

0.2 


^(ZJ-Z-Cyano-T-fByA-dihydro^y-S-niLropheny^-W.W-diettiylacrylamide. 

SPECIFIC TESTS 

* Loss ON Drying (731) 

Analysis: Dry 1.0 g of the sample in vacuum at a pres- 
sure not exceeding 49 mm of mercury at 65° to con- 
stant weight. 

Accepta nce criteria: NMT 0.5% 

ADDDTIONAL REQUIREMENTS 

* Packacing and Storage: Preserve in tight contalners, 

and storę at room temperaturę. 

® USP Reference Standards (11) 

USP Entacapone RS 

USP Entacapone Related Compound A RS 
(Z)-2-Cyano- 3“( 3,4-di hyd roxy-5-n itropheny i)-N, N- 
diethylacrylamide. 

CwHisNaOs 305.29 


Entacapone TabSets 

DEFINITION 

Entacapone Tablets contain an amount of entacapone equiv- 
alent to NLT 90.0% and NMT 110,0% of the labeled 
amount of entacapone (ChHtsNjOs)- 

IDENTIFICATION 

* A. Infrared Absorption (197K): The sample shows a 
medium band at about 2216 cm 4 and strong bands at 
about 1628, 1604, 1544, 1512, 1440, 1376, 1348, 
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1296, 1280, and 1208 cm- 1 simifar to the reference 
preparation. 

& B, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard soiution, as 
obtained En the Asicy. 

ASSAY 
® Procedurę 

Protect Solutions from light, 

Buffer: 2.1 g/L of monobasic sodium phosphate. Adjust 
with phosphoric add to a pH of 2.1. 

Drluent: Methanol and tetrahydrofuran (70:30) 

Mobile phase: Methanol, tetrahydrofuran, and Buffer 
(44:2:54) 

Standard solution: 0*5 mg/mL of USP Entacapone RS 
in Diluent 

Sample solution: Nonninally 0.5 mg/mL of entacapone 
prepared as follows. Fineiy powder NLT 20 Tablets, and 
transfer a suitabJe portion of the powder to an appro- 
priate voiumetric fiask* Add NLT 30% of the finał fiask 
volume of tetrahydrofuran, and sonicate for 3 min. Add 
NLT 30% of the finał fiask votume of methanol, and 
shake for 5 min* Dilute with methanol to volume* Cen- 
trifuge a portion of thfs solution, and use the 
supernatant. 

Chrom atographic system 

(See Chromatograpny (621), System Su sta bil i ty.) 

Modę: LC 

Detector: UV 300 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LII 
Flow ratę: 1 m L/min 

Run time: 1.5 tEmes the retention Limę of the enta¬ 
capone peak 

Injeetion volume: 10 jiL 
System suitabllity 
Sample: Standard solution 
Suitabllity reguirements 
Tai ling factor: NMT 1,5 
Rdative standard deviation: NMT 1.5% 

Analysis 

Sampies: Standard solution and Sampfe solution 
Calculate the percentage of the labeled amount of en¬ 
tacapone (C^HisN^Os) in Lhe portion of Tablets taken: 

Result = (rufrs) x (Q/Cu) x 100 

ru = peak response from the Sampfe solution 

r s - peak response from the Standard solution 

Cs = concentration of USP Entacapone RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of entacapone In the 
Sompie solution (mg/mL) 

Acceptance criteria: 90.0%-i 1 0,0% 

PERFORMANCE TEST5 
* DISSOLUTION (711) 

Test 1 

Medium: pH 5.5 phosphate buffer (6.8 g/L of mono¬ 
basic potassium phosphate in water, adjusted with 
1 M sodium hydroxide to a pH of 5.5); 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard stock solution: 0*22 mg/mL of USP Enta¬ 
capone RS, prepared as follows. Transfer a suitable 
quantity of USP Entacapone RS to an appropriate volu- 
metric fiask, and dissolve En 2% of the fiask volume of 
tetrahydrofuran. Dilute with Medium to volume. Pro- 
tect this solution from light. 

Standard solution: 0,022 mg/mL of USP Entacapone 
RS from the Standard stock solution in Medium. Protect 
this soiution from light. 

Sample solution: Pass a portion of the solution 
through a suita bfe fi (ter of 20-pm porę size. Dilute 
with Medium, if necessary. Protect this solution from 
light 


Instrumentai conditions 

(See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 313 nm 
Path length: 1 cm 

Blank: Tetrahydrofuran and Medium (0.2: 99.8) 
Analysis 

Sampies: Standard solution and Sample soiution 
Calculate the percentage of the labeled amount of en¬ 
tacapone (CmHtsNsOs) diS 50 tved: 

Result = {Auf As) x {Cs/i) x V x 1 00 

Au = absorbance of the Sompie soiution 
A 5 - absorbance of the Standard solution 
Cs - concentration of the Standard solution 
(mq/mL) 

L - laberdaim (mg/Tablet) 

V ~ volume of Medium, 900 mL 

Tolerances: NLT 80% (Q) of the labeled amount of 
entacapone (CmHisNjOs) is dissoived. 

Test 2: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test Z 
Medium: pH 5.5 phosphate buffer ( 6.8 g/L of mono¬ 
basic potassium phosphate in water, adjusted with 
5 M sodium hydroxide to a pH of 5.5); 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard stock soiution: 0,45 mg/mL of USP Enta¬ 
capone RS prepared as follows. Transfer a suitable 
quantity of USP Entacapone RS to an appropriate volu- 
metric fiask, and dissolve in 5% of the fiask volume of 
methanol. Dilute with Medium to volume. Use this so¬ 
lution with i n 6.5 h. 

Standard solution: 0.01 8 mg/mL of USP Entacapone 
RS from the Standard stock soiution in Medium, Use this 
solution within 6.5 h* 

Sample solution: Pass a portion of the solution under 
test through a suitabJe fil ter. Transfer 2 mL of the fil- 
trate to a 25-mL volumetric fiask, and dilute with Me¬ 
dium to volume. Pass the resulting solution through a 
suitable fllter of 0.45-pm porę size. Use this solution 
within 6.5 h, 

Instrumental conditions 
(See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 313 nm 
Path length: 1 cm 
Blank: Medium 
Analysis 

Sampies: Standard solution and Sample soiution 
Calculate the percentage of the labeled amount of en¬ 
tacapone (ChHi 5 N 3 O _0 dtssolved: 

Result = (Au/As) x (O/l) xVx£3xl 00 

Au =• absorbance of the Sampfe solution 
As = absorbance of the Standard solution 
Cs - concentration of the Standard soiution 

(mg/mL) 

L ~ laoeTcIajm (mg/Tablet) 

V - volume of Medium , 900 mL 

- dilution factor for the Sampfe solution , 12,5 
Tolerances: NLT 80% (Q) of the labeled amount of 
entacapone (CuHisNsGJ is dissolved. 

Test 3: If the product complies with this test, the labeh 
ing indicates that it meets USP Dissolution Test 3. 
Medium: pH 5.5 phosphate buffer (6.8 g/L of mono¬ 
basic potassium phosphate and 0.05 g/L of sodium hy- 
droxide in water, adjusted with 5 M sodium hydroxide 
to a pH of 5.5); 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard stock solution: 0*45 mg/mL of USP Enta¬ 
capone RS prepared as follows. Transfer a suitable 
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quantity of USP Entacapone RS to an appropriate volu* 
mętne fiask, and dissolve in 30% of the fiask volume 
of methanol, Sonicate to dissoke, and allow the soiu- 
tion to cool to room temperaturę* Di lute with metha¬ 
nol to volume. Use this solution within 6 h* 

Standard solution: 0,009 mg/mL of USP Entacapone 
RS from the Standard stock solution in Medium. Use this 
solution within 6 h. 

Sample stock solution: Pass a portion of the solution 
through a suitable ftlter of 0.454im porę size, Use this 
solution within 6 h* 

Sample solution: Transfer 2.0 mL of the Sample stock 
solution to a 50-mL volumetnc fiask, and dilute with 
Medium to volume. Use this solution within 6 h. 
Instrumentai condrtions 
{See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV 

Anaiytical wavelength: 378 nm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of en¬ 
tacapone {CuHtsNjOO dissolved: 

Result = (AJ As) x (Cs/L) x V x D x 100 

Au = absorbance of the Sample solution 
As ~ absorbance of the Standard solution 

Cs - concentration of the Standard solution 
(mg/mL) 

L - labefclatm (mq/Tablet) 

V - volume of Medium , 900 mL 
D - dilution factor for the Sample solution , 25 
Toterances: NLT 70% (Q) of the labeled amount of 
entacapone (CmH^NsO*) is dissolved* 

* UNIFORM1TY OF Dosage Units (905): Meet the 

reguirements 

EMPURITIES 

* Orcanic impurities 

Protect Solutions from light* 

Buffer, Diluent, Mobile phase, and Chromatographtc 
system: Proceed as directed in the Assay. 

System sultability solution: 0.03 mg/mL each of USP 
Entacapone RS and USP Entacapone Related Compound 
A RS in Diluent 

Standard solution: 0*003 mg/mL of USP Entacapone 
RS in Diluent 

Sample solution: Nominally 3 mg/mL of entacapone 
prepared as follows. Finely powder NLT 20 Tablets, and 
transfer a suitable portion of the powder to an appro¬ 
priate volumetric fiask* Add NLT 30% of the finał fiask 
volume of tetrahydrofuran, and sonicate for 3 min* Add 
NLT 30% of the finał fiask volume of methanol, and 
shake for 5 min* Dilute with methanol to volume, Cen- 
trifuge a portion of this solution, and use the supema- 
tant withm 7 h* 

System sultability 

Samples; System suitahiiity solution and Standard 
solution 

Sultability reguirements 

Resolution: NLT 2*0 between entacapone related 
compound A and entacapone, System suitahiiity 
solution 

Re!ative standard deviatlon: NMT 10.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 


r u - peak response of each impurity from the 
Sample solution 

fi = peak response of entacapone from the 
Standard solution 

Cs = concentration of USP Entacapone RS in the 
Standard solution (mg/mL) 

O = nominał concentration of entacapone in the 
Sample solution (mg/mL) 

Acceptance enterra: See Table h 


Table 1 


Name 

Relatlve 

Retention 

Time 

Acceptance 
Crlterla, 
NMT (%1 

Entacapone related 
compound A 

0.8 

0*2 

Entacapone 

1.0 


Any fndividual unspedfied 
den rada tron pro duet 

— 

0.1 

Total impurities^ 

— 

0,2 


J Do not indude entacapone related compound A In the calculation of 
total fmpurities. 

ADDITtONAL REQUIR£MENTS 

* Packagjng AND Storace: Preserve in light-resistant con- 

tainers* Storę at controlfed room temperaturę. 

* Labeunc: When morę than one Dissoluthn test is cm/en, 

the labeling States the Dissolution test used only if Test 7 
is not used 

* USP reference Standard* (11) 

USP Entacapone RS 

USP Entacapone Related Compound A RS 
(Z)-2-Cyano-3-(3,4-dihydroxy-5-nitrophenyl)-W,N- 
diethylacrylamide* 

ChHt^NbOs 305-29 


Entecavir 


«/ h y 

NHj 


CuHisNsCh-hbO 295.29 

6 H-Purin- 6 -one, 2-amino-l ,9-dihydro-9-[(l 5,3fl,45)-4-hy~ 
d roxy- 3-( hy d ro xy m et h y I)- 2 -m et h y I en e cyc I o p e nty f ] 
monohydrate; 

9*[(1 S,3R,45>4-Hydroxy-3-(hydroxymethyl)-2-methyiene- 
cyclopentyłlguanine mononydrate [209216-23-9J* 

Anhydrous 277*28 

DEFINITION 

Entecavir is a monohydrate and contains NLT 98% and 
NMT 102% of entecavir (C 12 H 15 N 5 O 3 ), calculated on the 
anhydrous basfs. 

IDENTIFICATION 

* A. INFRARED ABSGRPT10N (197) 

[Notę—M ethods described in (197A) or (197K) may be 
used.] 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtamed in the Assay, 


Result = (ru/rs) x (Cs/Cu) x 100 












USP 40 


Official Monographs / Entecayir 3991 


ASSAY 
* Procedurę 

Solution A: Acetonitrtle and water (3:97) 

Solution B: Aceton I tnie 

Mobile phase: See Tobie 7, [NOTĘ —The gradient eiu- 
tron times are established on an HPLC system with a 
dweJI yolume of approximately 1,0 mLJ 


Tubie i 


Time 

(min) 

Solution A 

(%) 

Solution B 

(%> 

0 

100 

0 

8 

100 

0 

50 

77 

23 

75 

17 

83 

90 

100 

0 

100 

100 

0 


System suitability stock solution: 1.0 mg/ml of USP 
Entecavir System Suitability MIxture RS m methanol 
System suitability solution: 0.2 mg/mL ot USP Ente¬ 
cayir System Suitability Mixture RS in Solution A from 
System suitability stock solution 

Standard stock solution: 1,0 mg/ml_ of USP Entecavir 
Monohydrate RS in methanol. Sonicate as needed. 
Standard solution: 0,2 mg/mL of USP Entecayir Mono- 
hyclrate RS 3n Solution A from the Standard stock solution 
Sample stock solution: 1.0 mg/mL of EntecavJr in 
methanol. Sonicate as needed. 

Sam ple solution: 0,2 mg/ml of Entecayir in Solution A 
from Sample stock solution 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/rnin 
injectron yolume: 10 jil 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ— See Table 2 for relative retention times of the 
components In System suitability solution .] 

Suitability requirements 

Resolution: NLT 3.5 between entecayir 1-epimer and 
entecayir; NLT 2.0 between entecayir and S-hydroxy 
e n t eca vi r, Sys tem sui ta bili ty solu tion 
Tailing factor: 0,8-1.5 for entecayir. System suitability 
solution 

Relative standard deviation: NMT 1,5%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Cąleulate the percentage of entecayir (C^HisNsCh) in 
the portion of Entecayir taken: 

Result = (m/rs) x (Cj /Cu) x (Mri/Mtf) x 1 00 

tu - peak response of entecayir from the Sample 
solution 

r% ~ peak response of entecayir from the Standard 
solution 

Cs - concentration of USP Entecayir Monohydrate 
RS In the Standard solution (mg/mL) 

Cu - concentration of Entecayir In the Sample 
solution (mg/mL) 

Mn - molecular weight of anhydrous entecayir, 

277.28 

M, 2 ~ molecular weight of entecayir, 295.29 

Acceptance criteria: 98%-102% on the anhydrous 
basis 


IMPURITIES 
* Organjc SiyiPURITIES 

Solution A, Solution B, Mobile phase, System suitabil¬ 
ity stock solution, System suitability solution, Sample 
stock solution, Sample solution, Chromatographic 
system, and System suitability: Proceed as directed In 
the Assayi 

Standard stock solution: Use the Standard solution 
from the Assoy. 

Standard solution: 0,2 pg/mL of USP Entecayir Mono¬ 
hydrate RS In Solution A from the Standard stock solution 
Analysis 

Samples: Sample solution and Standard solution 
Cafculate the percentage of each impurlty in the por¬ 
tion of Entecayir taken: 

Result = (rufr$) x (Cs/CJ x (l/f) x 100 

r u - peak response of each impurlty from the 
Sample solution 

f* = peak response of entecayir from the Standard 
solution 

Ci " concentration of USP Entecayir Monohydrate 
RS In the Standard solution (mg/mL) 

C u = concentration of Entecayir in the Sample 
solution (mg/mt) 

F - relath/e response factor (see Tobie 2) 

Acceptance criteria: See Table 2. Disregard any peak 
less than 0.05%. 


Table 2 


Marne 

Relative 

Retention 

Time 

Relatiye 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

Furo entecayir* 

0,73 

1.0 

0.1 

Entecayir 1-epimer^ 

0,93 

1,0 

0.1 

Entecavir 3-e pi mer 

0.96 

1.0 

0,1 

Entecavrr 

1.0 

—* 

„ _ 

8-Hydroxy 

entecavir J 

1.03 

0,67 

0.1 

Entecayir 4-epimer 

1.08 

1.0 

0.1 

8-Methoxy 

entecayir* 

1 .27 

0.67 

0.1 

4-Dimethylsilyl 

entecav[F2 

1.84 

1.0 

0.1 

Entecavir related 
compound A 

3.41 

— 

-* 

Any unspecified 
Impurlty 

— 

1,0 

0,1 

Total Impurities’ 

— 

— 

03 


J 9-[( 3 a S t 4 S r 6 S, óa ft)- 3 a, 6-D i hyd roxyh exa hyd ro- 1 H-cy ctapen ta [c] fu ra n -4 - 
yljguanine. 

b 9-[(1 /?,3^45)-44Hydroxy-3-(hydroxymethyl)-2meLhylene^ 

Cyc I op en tyl]g ua n i n e. 

e 9-[(1 S, 35,45)^4 Hydroxy-3-Chydroxymethy|)-2-methylene- 
cydopen ty I] g u a n in e. 

d 8-Hy droxy-9 - [{15,3 4 5)-4- hy d roxy- 3 -(hydroxym e i hy f)-2- methy fen e- 
cydo pe ntylj g uan fne. 

ę 9-[(i 5,3 4/15-4-Hydroxy-3-(hydroxymethyl)-2-metbylene- 
cyc I op en ty J Jgua nine. 

1 8-MeLhoxy-9 [(1 53 4 5)-4-hydroxy-3-( hydra xymethyl)-2-methy fen e- 
cy d op en ty l]g ua nl ne. 

a 9 - [(1 J r 3 fl,4 5)-4 - Hy d roxy d i m ethy Isi ly I - 3 - (hy d roxy m e Lhy l)-2-me thy fen e- 
cy do pen ty f ] g u a n in e. 

h For Information only, Quantitated in the test for Umil of Entecayir Related 
Compound A. 

1 Indudes Lhe sum of a II the impurities found in the tests for Limit of 
Entecayir Reiated Compound A and Organie Impurities. 

p Limit of Entecayir Related Compound A 

Solution A: 0.1% Trifiuoroacetlc arid in water (v/v) 
Solution B: 0.1% Trifluoroacetic acid in acetonitdle (v/ 
v) 


USP Monographs 



























USP Monographs 


3992 Entecavir / Official Monographs 


USP 40 


Mobile phase: See Tobie 3. [Non—The gradient efu- 
tlon times are established on an HPLC system with a 
dweJI volume of approximate!y CO mL] 


labie 3 


Time 

(min) 

Solution A 

(%) 

Solution B 

fW 

0 

65 

35 

8 

53 

47 

8,1 

65 

35 

11 

65 

35 


Standard solution; 2 ^ig/mL of USP Entecavlr Related 
Compound A RS in methanol 

Sample solution: 1.0 mg/mL of Entecavir in methanoL 
Sonicate as needed. 

Chromatographic system 
(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 5-cm; 5-jam packing LI 
Temperatures 
Column: 30° 

Autosampier: 4° 

Flow ratę: 2 mL/min 
Injection volume; I OjiL 
System suitabilLty 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: 0.8-1.5 
Relative standard deviation: NMT 3.0% 

Anafysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of entecavir related compound 
A In the portion of Entecavir taken: 

Result = (ru/r 5 ) x (Q/Cu) x 100 

Cu ~ peak response of entecavir related compound 
A from the Sample solution 

r$ ~ peak response of entecavir related compound 
A from the Standard solution 
Q = concentration of USP Entecavir Related 

Compound A RS In the Standard solution 
(mg/mL) 

Cu - concentration of Entecavir in the Sample 
solution (mg/mL) 

Acceptance criteria: NMT 0.1 % 

SPECI3FIC TESTS 

* WATER DETERMIMATiON (921), Method la. 5.5%- 7.0% 

* Optical Rotatiom (781S), Spedfic Rotation 

Sample solution: 10 mg/mL of Entecavir in a mixture 
of dimethylformamide and methanol (50:50) 
Acceptance criteria: +24° to +30° 

ADDBTBONAL REQUIREMENTS 

* PACKAGINC and Storage: Preserve in well-closed contaln- 

ers, protected from llght Storę at room temperaturę. 
b USP Reference Standards (11) 

USP Entecavir Monohydrate RS 
USP Entecavir Related Compound A RS 
3-benzyl-4-silyi entecavir, 

9-[(l 5,3/f,45)-4-Dlmethylphenylsi]yL3-(benzylox- 
ymethyi)-2-methylenecyclopentyl]guanine. 

C27H 3 iN 5 0 2 Si 485.65 
USP Entecavfr System Suitability Mixture RS 
The mlxture eon tai ns entecavir monohydrate and the 
foliowi ng impurities (other impurities may also be 
present): 

Entecavir 1-epimer. 

8 -Hydroxy entecavlr. 

8 -Methoxy entecavlr. 


Entecavir Tablets 


DEFDNITION 

Entecavir Tablets contain NLT 90,0% and NMT 105,0% of 
the labeled amount of entecavlr (C^HisN^Oj), 

IDENTIFICATION 

o A. The retentlon time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtalned in the Assay. 

ASSAY 

* Procedurę 

Solution A: Acetonitrile, trifluoroacetie acld, and water 
(1:0,1:99) 

Solution B: Acetonitrile, trifluoroacetic add, and water 
(30:0.1: 70) 

Mobile phase: See Tobie 1. [Notę—T he gradient elu- 
tlon times are established on an HPLC system with a 
dwell volume of approxtmately 1,1 mL.] 


Table 1 


Time 

(min) 

Solution A 

iM 

Solution B 

0 

100 

0 

3.5 

100 

o 

21 

69 

31 

24 

51 

49 

27 

0 

100 

28 

100 

0 

35 

100 

0 


Diluent: 0.01 N hydrochforic acid 
Standard stock solution: 0,2 mg/mL of USP Entecavir 
Monohydrate RS prepared as follows. Transfer a suitable 
guantity of USP Entecavlr Monohydrate RS into an ap- 
propriate ydumetric fiask. Dissolve in NMT 20% of the 
fiask volume of methanol, and sonicate if necessary, Dl- 
lute with Diluent to volume. 

Standard solution: 10 pg/mL of USP Entecavlr Mono¬ 
hydrate RS in Diluent from Standard stock solution 
Sample solution: Nominally, 10 pg/mL of entecavir 
prepared as follows. Transfer NLT 5 Tablets to an appro- 
priate yolumetric fiask. Add 80% of the fiask volume of 
Diluent, and sonicate for 30 min. Cod to room temper- 
ature. Dilute with Diluent to volume, and centrifuge for 
10 min. Pass the supernatant through a suitable filter, 
and use the fiftrate for anafysis. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 10-cm; 3-pm packlng LI 
Temperatures 
Column: 30 c 
Autosampier: 4° 

Flow ratę: 1 mL/min 
Injection voiume: 75 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: 0,8-1.5 
Relative standard devsafion: NMT 2.0% 

Analysis 

S a m p I es: 5 tanda rd so lution a n d Sample solu tion 
Calculate the percentage of the labeled amount of en- 
tecavir (C^H^NsCh) In the portion of Tablets taken: 

Result = (r u /r s ) x {C s /C u ) x (M rJ /M r2 ) x 100 

ru - peak response from the Sample solution 

fs = peak response from the Standard solution 
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Q = concentration of USP Entecavir Monohydrate 
RS in the Standard soiution (mg/mL) 

Co - nominał concentration of entecavir in the 
Sample soiution (mg/mL) 

Mri - molecular weight of anhydrous entecavir, 

277.28 

Mn = molecular weight of entecavir monohydrate, 

295.29 

Acceptance criteria: 90,0%-105.0% 

PERFORMANCE TESTS 
* DlSSOLUTiON (711) 

Medium; Simulated intestinal fluid TS without enzyme; 
1000 mL 

Apparatus 2; 50 rpm 
Trme: 30 min 

Mobile phase: Acetonitrile and water (8:92) 

Standard stock soiution: 0.1 mg/mL of USP Entecavir 
Monohydrate RS in Medium prepared as follows. Trans¬ 
fer a suitable amount of USP Entecavir Monohydrate RS 
to a suitable fiask and add Medium to about 66% of the 
fiask volume. Sonicate until dissolved. Dilute with Me¬ 
dium to volume. 

Standard soiution: Dilute an appropriate volume from 
the Standard stock soiution in Medium to obtain a similar 
concentration as the Sompie soiution, Prepare fresh on 
the day of use, 

Sample soiution: Pass the soiution through a suitable 
filter of 0,45-Łt m porę stze, 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 15-cm; 3-pm packing LI 

Flow ratę: 1 mL/min 

I njection vo lume: 100 ji L 

Run time: NLT 2 times the retentlon time of entecavir 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Tailing factor: 0,8-1.5 
Relative standard deviation: NMT 2,0% 

Analysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of en- 
tecavir (C^HtsNgOj) dissolved: 

Result = (, r u /ri ) x Q x (Afri/M*) x V x (1 fl) x 100 

to = peak response of entecavir from the Sample 
soiution 

r$ - peak response of entecavir from the Standard 
soiution 

Q = concentration of USP Entecavrr Monohydrate 
R5 in the Standard soiution (mg/mL) 

M f i - molecular weiqht of anhydrous entecavir, 

277.28 

M r 2 - molecular weight of entecavir monohydrate, 

295.29 

V = volume of Medium, 1000 m L 
i = la bel claim (mg/Tabfet) 

Tolerances: NLT 80% (Q) of the labeled amount of en- 
tecavir (Ci^HisNsOO is dissolved. 

* Uniformity of Dosage Units (905): Meet the 
requirements 

IMPURIT1ES 

* OrGANK (MPURmES 

Soiution A, Sofution B, Mobile phase, Diluent, Stan¬ 
dard stock soiution. Standard soiution, Sample solu- 
tion, Chromatographic system, and System suitabil¬ 
ity: Proceed as directed in the Assoy. 
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Analysis 

Sample: Sample soiution 

Calculate the percentage of each impurity in the por- 
tion of Tablets taken: 

Result = (ru/rr) x 100 

ru “ peak response of each individual impurity 
from the Sample soiution 

Ft - sum ot a El the peak responses from the Sample 
sofution 

Acceptance criteria: Disregard any peak less than 

fndrvidual impurities: NMT 0.5% 

Total impurities: NMT 2,0% 

5PEOFIC TESTS 

* Microbial Enumeration Tests (6T) and TESTS FOR SPECI 

fied Microorganjsms (62): The total aerobic mlcrobia! 
count is NMT 10 3 cfu/g t The total yeasts and molds 
count is NMT 10- cfu/g. IL meets the requirements of the 
tests for absence of Esćnerichio coli , 

ADDITIONAL REQUIREM£NTS 

* Packaging AMD 5TORAGE: Preserve in tight containers. 

Storę at contro!led room temperaturę, 

* USP Reference Standards (11) 

USP Entecavir Monohydrate RS 


Enzacamene 



CmHkO 254.37 

Bicyclo[2.2.1 ]heptan-2-one, 1,7,7-tnrnethyJ-3- 
[(4-methylphenyl)methylene]-; 
(±)-3-(p-Metnylbenzylidene}camphor [36861-47-9]. 

DEFINfTION 

Enzacamene contains NLT 98,0% and NMT 102,0% of en¬ 
zacamene (C SS H 220 ), caiculated on the dried basis. 

IDENTIFICATION 
» A. INFRARED AbSORPTION (197K) 

• B. Ultraviolet Absorptign (197U) 

Sample soiution: 10 pg/ml in methanol 
Acceptance criteria: Meets the reguirements 

ASSAY 

* Procedurę 

Standard soiution: 250 pg/ml each of camphor and 
USP Methyl Benzylidene Camphor RS in 
dichloromethane 

Sample soiution: 250 pg/mL of Enzacamene in 
dichloromethane 
Chromatographic system 
(See Chmmatayruphy (621), System SuiŁabilily.) 

Modę: GC 

Detector: Flame ionization 

Column: 0,32-mm x 30-m fused-sllita capilfary; coated 
with a 0.25-pm layer of phase G1 
Te mp era turę s 
Injection port: 295° 

Detector: 305° 

Column: See Tahle h 
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Table 1 


Initial 

Temperatur 

n 

Temperatur 

Ramp 

C/minl 

Finał 

Temperatura 

n 

Hołd Time at 
Finał 

Temperaturę 

(mini 

100 


100 

5 

100 

10 

230 

10 

230 

10 

300 

_ 


The column temperaturę is maintained at 300 c until 
the end of the procedurę, 

Carrier gas: Helium 
Flow ratę: 1.2 mL/min 
Injection volume: 1 uL 
System suitability 
S a m p I e: Standard solu don 
Suitability requirements 

Tailrng factor: NMT 1.0 for the enzacamene peak 
Relative standard deviation: NMT 2,0% for the en- 
zacamene peak 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of enzacamene (Ci B H 2 20) in 
the portion of Enzacamene taken: 

Result - (ru/rs) x (CJCu) x 100 

ru =e peak response from the Sample solution 

r$ = peak response of enzacamene from the 

Standard solution 

Cs “ eon centra tion of USP Methyf Benzylidene 
Camphor RS in the Standard solution 
(mg/mL) 

Cu = concentratlon of the Sample solution (mg/mL) 
Acceptance criteria: 98.0%^102.0% on the dried basis 

IMPURtTlES 
o Procedurę 

Standard solution, Sample solution, Chromatographte 
system, and System suitability: Proceed as directed in 
the Assay. 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of each impurity in the por¬ 
tion of Enzacamene taken: 

Result - ( r u /rs ) x 100 

ru - peak response of each impurity from the 
Sample solution 

r 5 - peak response of enzacamene from the 
Standard sofution 

Acceptance criteria: See Table 2 , 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Camphor* 3 

0,2 

0.02 

Enzacamene 

TO 

__ 

Any fndividuai 
unspedfied 

impurity 

— 

0 1 

Total Impurities 


0,5 


^ Blcydo[2,2.1 ]hep tane-2-ane, 1 1 7,7-tri methyi. 

SPECIFIC TESTS 
® LOSS ON DftYING (731) 

Analysis: Dry it under yacuum at 50° to constant 
weight. 


Acceptance criteria: NMT 0,2% 

ADDITIONAL REQUJREMENTS 

a Packaging and Storage: Preserve in tight containers* 
* USP REFERENCE STANDARD5 (11) 

USP Methyi Benzylidene Camphor R5 
3-(4- Methy I benzyl idene)-ca mp hor. 

C ia H 22 0 254.37 

[Notę—I t is the same as Enzacamene.] 


Ephednne 



C, 0 H 1S NO 165.23 

BenzenemethanoL a-[l-(methylamino)ethyJK [/7(tf*,S*yk 
(-)-Ephedrine [299-42- 3]. 

Hemihydrate 174.24 [50906-05-3]. 

» Ephedrine is anhydrous or contains not morę 
than one-haif molecule of water of hydration. It 
contains not less than 98.5 percent and not morę 
than 100.5 percent of Ci 0 H 15 NO, calculated on 
the anhydrous basis, 

Pacltagirog and storage—Presen/e in tight, fight-resistant 
contarners, in a coid place, 

Labeling—La bel it to indteate whether it is hydro us or an¬ 
hydrous. Where the quantj'ty of Ephedrine is indicated in the 
labeling of any preparation contarning Ephedrine, thrs shafl 
be understooa to be in terms of anhydrous Ephedrine. 

USP Reference standartfs (11)— 

USP Ephedrine Sulfate RS 

Identification—Accurately weigh about 100 mg, and add 
by buret the exact volume of 0.1 N sulfurfc add, deter- 
mined in the Assay, to neutralize it Dilute with water in a 
volumetrtc fiask to 25 mL. Mix 2 mL with 10 ml of alcohol, 
and evaporate on a steam bath with the aid of a current of 
air to dryness: the residue so obtained responds to Identifi¬ 
cation test A under Ephednne Sulfate. 

Spedfic rotafion (781S): between -AQ3 C and -43.3°. 

Jest sofution: 25 mg per mL, in 0.6 N hydrochloric add. 
Water Determination, Method Ib (921): between 4.5% 
and 5.5%, for hydrated Ephedrine; not morę than 0.5% for 
anhydrous Ephedrine, 

Residue on ignition (281): not morę than 0,1%, 

Chloride (221)—A solution of 500 mg shows no morę 
chloride than corresponds to 0.20 mL of 0.020 N hydro- 
chloric aeid (0,030%). 

Sulfate—Di$solve 100 mg in 40 mL of water, and add 1 ml 
of 3 N hydrochloric add and 1 mL of barium chloride TS: no 
turbidity develops within 10 minutes. 

Ordinary impunties (466)— 

Test solution; mcthanoL 
Standard solution: methanol. 

Eluant: a mixture of isopropyl alcohol, am mon tum hy- 
droxide, and chloroform (80:15:5). 

Visualization: 1, foNowed by 4. 

Assay— DissoJve about 500 mg of Ephedrine, accurately 
weigned, in 10 mL of neutrallzed alcohol, and add 5 drops 
of methyi red TS and 40.0 mL of 0.1 N hydrochloric add 
VS* litra te the excess add with 0.1 N sodium hydroxide VS. 
Perform a blank determination (see Residual Titrations under 
T/Mmetry (541)). Each mL of 0.1 N hydrochloric acid is 
equivalent to 16.52 mg of CiqH 15 NO. 
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Ephedrine Hydrochloride 



CmHijNO - HCt 201.69 

Benzenemethano!, uĄ 1 -(methyfaminojethyl]-, hydrochloride, 

(-)-Ephedrine hydrochloride [50-98-6], 

DEFINITION 

Ephedrine Hydrochtoride contains NILl 98,0% and NMT 
100.5% of ephedrine hydrochloride (CiqHi S NQ * HCI), cal- 
eulated on tne dried basis. 

IDENTIFICATION 
■ A, IKFRARED ABSORPTION (197K) 

* B. Identification Tests — General, Chloride ( 191): Meets 
the requirements 

ASSAY 

* Procedurę 

Sample solution: Dis5olve 150 mg of Ephedrine Hydra¬ 
ch toride in 50 mL of alcohol. Add 5.0 mL of 0,01 N 
hydrochloric acid. 

Titrimetrk system 
(Sec Titrimetryi 541).) 

Titrant; OJ N sodium hydroxide V5 
Endpoint detection: Potentiometnc 
Analysis 

Sample: Sample solution 

Utratę the Sample solution with Titrant t de termin ing the 
endpoint potentiometrically. Read the volume added 
between the two points of inflection. Each mL of 0.1 
NI sodium hydroxide is equivalent to 20J 7 mg of eph- 
edrine hydrochloride (CtoHi-jNO ■ HCI}, 

Acceptance criteria: 98.0%-100,5% on the dried basis 

IM PU RIT! ES 

* Residue on Ignition (281): NMT 0.1% 

* Chloride and Sulfate, Sulfate {221) 

Sample solution: T25 mg/mL of Ephedrine Hydrochlo- 
ride in water 

Analysis: Add 1 ml of 3 N hydrochlonc acid and 1 mL 
of barium chloride TS to 40 mL of Sample solution. 
Acceptance criteria: No turbidity develops within 10 
min. 

« ORGANIC Impurities 

Buffer: 11.6 g/L of ammonium acetate adjusted with 
glaciai acetic add to a pH of 4.0 
Mobile phase: Methanol and Buffer (6:94) 

System suitability solution: OJ mg/mL each of USP 
Ephedrine Hydrochloride RS and USP Pseudoephedrine 
Hydrochloride RS in Mobile phase 
SensitMty solution: 3.8 pa/mL of USP Ephedrine Hy¬ 
drochloride RS in Mobile phase 
Standard solution: 30 pg/mL of USP Ephedrine Hydro¬ 
chloride RS in Mobile phase 

Sample solution: 7.5 mg/mL of Ephedrine Hydrochlo- 
ride in Mobile phase 
Chromatographic system 
(See Chromatogropny (621), System Suitability .) 

Modę: LC 

Detector: UV 257 nm 

Column: 4.6-mm x 15-cm; 3-um pad<ing LII 
Flow ratę; 1 mL/min 
Injection volume: 20 jiL 

Run time: 2.5 times the retention time of ephedrine 
System suitability 

Samples: System suitability solution, SensitMty solution, 
ano Standard solution 


[NOTĘ—See Tobie 1 for the relatiye retention times,] 
Suitability requirements 

Resolution: NLT 2.0 between ephedrine and pseudo- 
ephedrine, System suitability solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 

SignaLto-noise ratio: NLT 10, SensitMty solution 
Analysis 

Samples: Standard solution and Sample solution 
Cakulate the percentage of any indivtdual tmpurity in 
Lhe portion of Ephedrine Hydrochtoride taken: 

Result = (r u frs) x (C s /Cu) x (1 /F) x 100 

ru - peak response of each impurity from the 
Sample solution 

- peak response of ephedrine from the Standard 
solution 

C$ = concentration of USP Ephedrine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu ~ concentration of Ephedrine Hydrochloride in 
the Sample solution (mg/mL) 

F = relative response factor (see Tobie 1) 

Acceptance criteria: See Tobie 7. Disregard peaks that 
are less than 0.05% of the ephedrine peak. 


Table 1 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%l 

Ephedrine 

TO 

_ 


Pseudoephednne J 

1.1 

_ 

: _ 

a-Acetyl benzyl 
alcohol' 3 

1.4 

25 

0.2 

Any indMdual 
unspecified 
impurity 


1,0 

0.1 

Total impuriLSes c 

*< 

— 

0,5 


J Induded for identifkation only. Et ts not to be reported and not to be 
induded in the total impunties. 
b (')■(! fl}-l -HydraxyJ -phenyipropart-2-one. 
c Exdudes a-acetylbenzyl alcohol. 

SPECIFIC TESTS 

• Opticał Rotation, Spedfic Rotation (781S) 

Sample solution: 50 mg/mL of Ephedrine Hydrochlo- 
ride in water 

Acceptance criteria: -33.0° to -35.5° 

O LOSS ON DRYINC (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 0,5% 

O ACIDITY OR ALKAUNITY 

Sample solution: 50 mg/mL of Ephedrine Hydrochlo- 
ride in water 

Analysis: To 20 mL of Sample solution f add 1 drop of 
methyl red TS, 

Acceptance criteria: Jf the solution is yeliow, it is 
changed to red by NMT 0.1 0 mL of 0.020 N sulfuric 
acid. If the solution is pink, it is changed to yeliow by 
NMT 0.20 mL of 0,020 N sodium hydroxide. 

ADDITSONAL REQU8REMENT5 

* PACKAGINC AND StoragE; Preserve in well-closed, light- 

resistant containers. 
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« USP Reference Standards <11) 

USP Ephedrine Hydrochloride RS 
USP Pseudoephedrine Hydrochloride RS 


EpiheeBrme Swifate _ 

(Ci 0 H ls NO) 2 ■ H,S0 4 428.54 
Benzenemethanol, ot-p -(methylaminQ)ethy[|-, [R-(R* 
su]fate (2:1) (salt). 

(-)-Ephedrine sulfate (2:1) (salt) [1 34-72-5]. 

» Ephedrine Sulfate contains not less than 
98.0 percent and not morę than 101.0 percent of 
(CioHisNO) 2 ■ H 2 SO^ calculated on the dried 
basis. 

Packaging and sto ragę—Preserve in well-closed, light-re- 
sistant containers. 

USP Reference standards (11) — 

USP Ephedrine Sulfate RS 
I d ent if icati ora— 

A: Infrared Absorption (197K). 

B: A solution of it responds to the tests for Sulfate (191). 
Specific rotation (781S); between -30.5° and -32.5°. 

Test solution: 50 mg per mL, in water. 

Acadaty or aikalinity—Dissolve 1.0 g in 20 mL of water, 
and aefd 1 drop of methyl red TS. If the solution is yeflow, it 
is changed to red by not morę than 0.10 ml of 0.020 N 
sulfuric acid. If the solution is pink, it is changed to yeflow 
by not morę than 0.20 mL of 0.020 N sodium hydroxide. 
Loss on drying (731)—Dry about 500 mg, accurateiy 
weighed, at 1 05° for 3 hours: it loses not morę than 0,5% 
of its weight. 

ftessdue on igmfion (281): not morę than 0.1%. 

ChBoride (221)—A 200-mg portion shows no morę chloride 
than torresponds to 0.40 mL of 0.020 N hydroehloric acid 
(0.14%). 

Ordinary impurities (466)— 

Test solution: alcohoL 
Standard solution: alcohoL 

Eiuant: a mixture of isopropyl alcohol, ammonium hy- 
droxide, and chloroform (80:15:5). 

VtsuQlization: 1, followed by 4. 

Assay—Transfer about 300 mg of Ephedrine Sulfate, accih 
rately weighed, to a separator, and dissolve in about 10 mL 
of water. Saturate the solution with sodium chloride (about 
3 g), add 5 mL of 1 IM sodium hydroxlde, and extract with 
four 25-mL portions of chloroform. Wash the eombtned 
chloroform extracts by shaking with 10 mL of a saturated 
solution of sodium chloride, and filter through chloroform- 
saturated purified cotton into a beaker. Extract the wash 
solution with 10 mL of chloroform, and add to the main 
chloroform extract Add methyl red TS, and titratę with 0.1 
N perthloric acid in dioxane VS, Perform a blank determina- 
tion, and make any necessary correction. Each mL of 0,1 N 
perchlonc acid is equivalent to 21.43 mg of (C^H^NO^ ■ 
H 2 SO,. 


Ephedrine SuSfate CapsłaBes 

» Ephedrine Sulfate Capsules contain not less 
than 92.0 percent and not morę than 108.0 per¬ 


cent of the labeled amount of (CioHibNO)^ ■ 

h 2 so 4 . 

Packaging and sto ragę —Presen/e in tight, llq ht-resistant 
containers. 

USP Reference standards (11)— 

USP Ephedrine Sulfate RS 

Identafkafion—~Macerate the contents of a sufficient num- 
ber of Capsules, equivalent to about 200 mg ot ephedrine 
sulfate, with 15 mL of warm alcohol for 20 minutes, filter, 
and evaporate the fil tratę on a steam bath to dryness: the 
residue so obtained responds to the Identification tests under 
Ephedrine Sulfate. 

DissoBution (711)— 

Medium: water; 500 mL. 

Apparatus I: 100 rpm. 

Time: 30 minutes. 

Procedurę —Dilute filtered portions of the Solutions under 
test with water to a concentration of about 25 \xg per mL. 
Transfer 5.0-mL portions to suitable tubes, Add 1 mL of a 
saturated sodium carbonate solution and 2 mL of sodium 
metaperiodate solution (2 in 100) to each, mix, and allow 
to stand for 10 minutes. Add 20.0 mL of hexanes, shake for 
30 seconds, and allow the phases to separate. Measure the 
absorbances of the hexanes extract in l-cm cells at the 
wavelength of maximum absorbance, at about 242 nm, 
with a suitabie spectrophotometer, ussng hexanes as the 
blank. Detemnine the amount of (CioHi 5 NO) z ■ HzSCb dis- 
solved by comparlson with a slmilarly treated Standard solu- 
tion having a known concentration of USP Ephedrine Sulfate 
RS in water, Remove the contents of 1 Capsule as com- 
pletely as possible, with the aid of a current of air, dissolve 
the empty capsule shef! in the Medium, determine the ab¬ 
sorbance at the same dilution and in the same manner as 
for the Capsules, and make any necessary corrections. 

Toferances —Not less than 80% (Q) of the labeled amount 
of (CioHtsNOJz ■ H z SO, s is dissoived in 30 minutes. 
Uniformity of dosage untts (905): meet the reąulre- 
ments. 

Assay— 

Standard preparation —Weigh accurateiy about 25 mg of 
USP Ephedrine Sulfate RS, transfer to a 50-mL volumetric 
fiask with the aid of 10 mL of water, add methanof to vol- 
ume, and mix, Dilute 5,0 mL of this solution with water to 
100.0 mL, 

Assay preparation— Weigh accurateiy the contents of not 
less than 20 Capsules, and mlx. Transfer an accurateiy 
weighed portion of the mixturą equivaient to about 25 mg 
of ephedrine sulfate, to a glass-stoppered conical fiask, and 
add by pipet 50 mL of a 1 in 5 mixture of water in metha- 
noL Snake by mechanical means for 10 minutes, and filter, 
Dilute 5.0 mL of the fil tratę with water to 1 00.0 mL, 

Procedurę— Transfer 5-ml portions of the Assoy prepara¬ 
tion and the Standard preparation to separate glass-stop¬ 
pered, 50-mL centrifuge tubes, Add 1 mL of saturated so¬ 
dium carbonate solution and 2 mL of sodium metaperiodate 
solution (1 in 50) to each tubę, mix, and allow to stand for 
10 minutes. Pipet 20 mL of n-hexane into each tubę, shake 
for 30 seconds, and allow the phases to separate, Concomj- 
tantly determine the absorbances of the u-hexane exLracls 
En 1 -cm cells at the wavefength of maximum absorbance at 
about 242 nm, with a suitabie spectrophotometer, using n- 
hexane as the blank. Calculate the quantity, in mg, of 
(CioHisNO) 2 ł H z SO, 3 in the portion of Capsule contents 
taken by the formula: 

C(Ao/As) 

in which C is the concentration, in pg per ml, of USP Ephe¬ 
drine Sulfate RS in the Standard preparation , and Au and A s 
are the absorbances of the hexane extracts of the Assoy 
preparation and the Standard preparation , respectiveiy. 
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Ephedrine Sulfate Injecticm 

DEFINmON 

Ephedrine Sulfate Injection is a sterile solution of Ephedrine 
Sulfate in Water for Injection. It contains NLT 95.0% and 
NMT 105*0% of the labeled amount of ephedrine sulfate 
[(CioHuNO)i*HiSOJ. 

IDENTIFICATION 

* A. INFRARED Absorption (197K) 

Sample: Mix 1 mL of Injection with 5 mL of alcohol, 
and evaporate on a steam bath with the atd of a cur- 
rent o( air to dryness. 

Acceptance criteria: The restdue obtained from the 
Sample meets the requirements. 

» B* The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy, 

ASSAY 

* Procedurę 

Solution A: To 1 L of water add 4 mL of triethylamine. 
Adjust with phosphoric actd to a pH of 4.0. 

Mooile phase: Acetonitrlfe and Solution A (1:99) 
System sultabillty solution: 0.1 mą/mL of USP Ephe¬ 
drine Sulfate RS and 0.01 mg/mL of USP Pseudoephed- 
rine Sulfate RS in water 

Standard solution: 0.1 mg/mL of USP Ephedrine Sul¬ 
fate RS in water 

Sample solution: Nominally 0.1 mg/mL of ephedrine 
sulfate in water prepared as follows. Transfer a portion 
of Injection to a suitable volumetric fiask* Ditute with 
water to vo!ume, and mix well. 

Chroma tog raphk system 
(5ee Chromatograpny (621 % System Suitability *) 

Modę: LC 

Detector: UV 206 nm 

Column: 2*1-mm x 10-cm; 2.6-|im packing LII 
Column temperaturę: 30° 

Flow ratę: 0*6 mL/min 
Injection volume: 10 tiL 
Run time: NLT 3 times the retention time of 
ephedrine 
System suitability 

Sampfes: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 2.0 between ephedrine and pseudo- 
ephedrine, System suitability solution 
Tatling factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 0.73%, Standard 
solution 
Anaiysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of eph¬ 
edrine sulfate [(CtoHisNG)* * H2SO4] in the portion of 
Injection taken: 

Result = { ru/rd x (Cj/ Cu) x 100 

r u = peak response of ephedrine from the Sample 
solution 

Ts = peak response of ephedrine from the Standard 
solution 

Cs = concentration of USP Ephedrine Sulfate RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of ephedrine sulfate in 
the Sample solution (mg/mL) 


Acceptance criteria: 95.0%-105.0% 

IMPURITIES 
« ORCANIC IMPURITIES 

Mobile phase. System suitability solution, and Chro- 
matographic system: Proceed as directed in the 
Assoy* 

Standard solution: 1.0 pg/mL of USP Ephedrine Sulfate 
RS in water 

Sample solution: Nominally 500 pg/mL of ephedrine 
sulfate in water prepared as follows. Transfer a portion 
of Injection to a suitable tfolumetric fiask. Dilute with 
water to vofume, and mix welL 
System suitability 

Sampies: System suitability solution and Standard 
solution 

[NOTĘ—See Table 1 for the relative retention times*] 
Suitability requirements 

Resolution: NLT 2.0 between ephedrine and pseudo- 
ephedrine, System suitability solution 
Relative standard deviatron: NMT 2.0% for ephe¬ 
drine, Standard solution 
Anaiysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of any individual impurity in 
the portion of Injection taken: 

Result - (ry/fs) x (Cs/Cu) x 100 

ru = peak response of each impurity from the 
Sample solution 

r* - peak response of ephedrine from the Standard 
solution 

Cs = concentration of USP Ephedrine Sulfate RS in 
the Standard solution (pg/mL) 

Cu = nominał concentration of ephedrine in the 
Sample solution (pg/mL) 

Acceptance criteria: See Table I. Disregard any peak 
less Ihan 0.05%* 


Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Eohedrine 

1.0 

_ 

PseudoeDhedrine^ 

1.2 

_ 

Any indlvrduaf 
impunty 

— 

0.2 

Total impurities 

— 

2.0 


- 1 Proce ss impurity induded in the table for tdentification only. Process im¬ 
purities are eon troi ted in the drug su bs tance, and are not to be reported 
or induded in the total impurities of the drug produeL 


SPECIFIC TEST5 

* pH (791): 4.5-7.0 

* OTHER Requirements: Meets the requirements in Injec- 

tions and Implanted Drug Products (1) 

* Bacterial Endotoxins Test (85): NMT 1.7 USP Endo- 

toxin Units/mg of ephedrine sulfate 

ADDITfONAL REQUIREMENT5 

* Packacinc and Storage: Preserve in single-dose or mul- 
tipte-dose y light-resistant containers, preferably of Fype i 
glass* Storę at controlled room temperaturę, 

* USP Reference Standards (11) 

USP Endotoxin RS 
USP Ephedrine Sulfate RS 
USP Pseudoephedrine Sulfate RS 
(C 10 H,sNO) 2 - H.SO*, 428*54 
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Ephedrine Sulfate Nasal Solution 

» Ephedrine Sulfate Nasal Solution contains not 
less than 93.0 percent and not morę than 
107.0 percent of the iabeled amount of 
(Ci 0 H ls NO) a ■ H 3 S0 4 . 

Packaging and storage —Preserve in tight, light-resistant 
contalners. 

USP Reference standards {11)— 

USP Ephedrine Sulfate RS 

Bdentif kation— It responds to the Identification tests under 
Ephedrine Sulfate injectson. 

Mio-obial en umera tion tests (61) and Tests for speci- 
fied tnicroorganisms {62}—It meets the requirements of 
the tests for absence of Staphylococcus aureus and Pseudo - 
monas aeruginosa. 

Assay— 

Standard preparation— Weigh accurately about 26 mg of 
USP Ephedrine Sulfate RS, transfer to a 50-mL volumetric 
fiask with the aid of 10mL of water, add methanol to vol- 
ume, and mlx, Pipet 5 ml of the resutting solution into a 
100-rnL volumetric fiask, diiute with water to volume, and 
mix. 

Assay preparation —Transfer an accurately measured vol- 
ume of Nasal Solution, equivalent to about 26 mg of ephe¬ 
drine sulfate, to a 50-mL volumetric fiask, diiute with a 1 in 
5 mixture of water in methanol to vo!ume, and mix. Pipet 
5 mL of the resulting solution into a 100-mL vo!umetn'c 
ffask, diiute with water to volume, and mix. 

Procedurę— Transfer 5-mL portions of the Assay prepara¬ 
tion and the Standard preparation to sępa ratę g lass-stop- 
pered, 50-mL centrifuge tubes. Add 1 mL of saturated so~ 
dlum carbonate solution and 2 mL of sod i urn metaperiodate 
solution (1 in 50) to each tubę, mix, and allow to stand for 
10 minutes. Pipet 20 ml of n-hexane into each tubę, shake 
for 30 seconds, and allow the phases to separate. Concomi- 
tantly determine the absorbances of the mhexane extracts 
rn 1-cm cells at the wavelength of maximum absorbance at 
about 242 nm, with a suitable spectrophotometer, using n- 
hexane as the blank. Calculate the guantity, in mg, of 
(C 10 H 15 NO)z ■ H 2 SCh in each mL of the Nasal Solution taken 
by the formula: 

(C/V)(A v /A s ) 

in which V is the volume, in mL, of Nasal Solution taken, C 
is the concentration, in jug per mL, of USP Ephedrine Suffate 
RS in the Standard preparation, and A v and As are the ab- 
sorbances of the hexane extracts of the Assay preparation 
and the Standard preparation, respectively. 


Ephedrine Smlffate Orał Solution 

» Ephedrine Sulfate Orał Solution contains, in 
each 1 00 mL, not less than 360 mg and not 
morę than 440 mg of ephedrine sulfate 

[(CioH 1s NO) 2 .H 2 S04. 

Packaging and storage—Preserve in tight, light-resistant 
containers, and avoid exposure to excessive heat. 

USP Reference standards {11)— 

USP Ephedrine Sulfate RS 


Identification, Angular rotation {781 A)—Use the 0.1 N sul- 
furie add extract of the chloroform solution obtained as dr- 
rected for Assay preparation: the angular rotation is levorota¬ 
tary. 

Alcohol Oefe^minaflon {611): between 2.0% and 4.0% 
of C 2 H 5 OH. 

Assay— 

Standard preparation— Dissolve an accurately weighed 
quantity of USP Ephedrine Sulfate RS in 0.1 N sulfuric acid 
to obtain a solution having a known concentration of about 
20 pg per mL. 

Assay preparation —Transfer 5 mL of Orał Solution to a 
separator, add 1 mL of 1 N sulfuric acid, and extracf with 
10 mL of chloroform. Discard the extract, and add 5 ml of 
potassium carbonate solution (1 in 5). After gas evofution 
has ceased, extract the solution with three 10-ml portions 
of chloroform, and combine the extracts in a second 
separator* Extract the chloroform solution with 50.0 mL of 
0.1 N su [furie acid. Filter the acid Jayer through paper, and 
diiute 5.0 mL of it with 0.1 N sulfuric add to 100.0 mL, 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Ephedrine Sulfate Capsufes , Ca kula te the guantity, in 
mg, of ephedrine sulfate [(C| D Hi 5 NO) 2 - hbSGh] En the por- 
tion of Orał Solution taken by the formula: 

C(Auf As) 

in which C Is the concentration, in ug per mL, of USP Ephe- 
drine Sulfate RS in the Standard preparation; and A u and As 
are the absorbances of the Solutions from the Assay prepara¬ 
tion and the Standard preparation , respeetively. 


Epinephrine 



OH 


C 9 H 13 NO 3 183,20 

1,2-Benzenedid, 4-[1 -hydroxy-2-(methylamino)ethyl]-, (/?)-; 

(-)-3,4-D ihyd roxy-o.-[(methyla m ino)m ethyI] benzyl a leoho i 
[51-43-4]. 

DEFINITION 

Epinephrine contains NLT 97.0% and NMT 100.5% of 
C 9 H 13 NO*, calculated on the drled basis. 

IDENTIFICATION 

a A. To 5 mL of pH 4.0 acid phthalate buffer (see Reagents , 
Indicators, and Solutions—Buffer Solutions ) addO,5mLofa 
slightly add solution of Epinephrine (1 in 1000) and 
1.0 mL of 0.1 N iodine, JV1ix, and alfow to stand for 5 
min. Add 2 mL of sodlum thiosulfate solution (1 in 40). 
Acceptance criteria: A deep red eolor Is produced. 

ASSAY 

9 Procedurę. 

Sample: 300 mg 

Analysls: Dtsso!ve the Sample in 50 mL of glacial acetic 
acid, warming slightly if needed to dissolve. Add crystal 
violet TS to the Sample, and titrate with 0.1 N percnlo- 
ric acid VS. Perform a blank determination, and make 
any necessary correction. Each mL of 0.1 N perchforic 
aad is equivalent to 18.32 mg of epinephrine 
CC9H13NO3). 
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Acceptance criteria: 97-0%-]00.5% on the dried basis 

IMPURITIE5 

« RESIDUE on Ignition (281); Negligible, from 100 mg 
O ImiT OF Adrenałgne 

Sample solution: 2 mg/mL of Epinephrine in dilute hy¬ 
drach loric acid (] in 200) 

Analysis: Determine the absorptivity of the Sample so¬ 
lution at 310 nm (see Ultraviolet-Visible Spectroscopy 
< 857 ». 

Acceptance criteria: NMT 0.2 

* Limit of Norepinephrine 

Standard stock solution A: 364 mg/ml of USP Epf- 
nephnne Bitartrate RS in formie acid 
Standard solution A: 20 mg/ml of epinephrine in 
methanoi, from Standard stock solution A 
Standard stock solution B: 16 mg/ml of USP Norepi- 
nephrine Bitartrate RS in formie acid 
Standard solution B: 1.6 mg/ml of USP Norepineph- 
rine Bitartrate RS in methanoi from Standard stock solu¬ 
tion B 

Sample solution: 20 mg/ml of Epinephrine. Dissolve 
200 mg of Epinephrine in 1.0 ml of formie acid, and 
dilute with methanoi to 10.0 mL. 

Chromatographic system 
(See Chromatography (621), Thin-Layer Chromato¬ 
graphy,) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 5 pL 

Developing soivent system: n-Butanof, water, and 
formie acid (7:2:1) 

Spray reagent: Folin-Ciocalteu phenol TS 
Analysis 

Sam pies: Standard solution A, Standard solution fi, and 
Sample solution 

In an unsaturated chamber, develop the piąte in the 
Developing soluent system until the solvent front has 
moved three-fourths the length of the piąte. Remove 
the piąte from the chamber, mark the solvent front, 
and aIJow the sofvent to evaporate in warm circulat- 
ing air. Spray with Spray reagent, followed by sodium 
carbonate solution (1 m 10). 

Acceptance criteria: The value of the principal spot 
from the Sample solution corresponds to that of Stan¬ 
dard solution A, Any spot from the Sample solution is 
not larger or morę intense than the spot with the same 
R f value from Standard solution B f corresponding to 
NMT 4.0% norepinephrine. 

SPECIFIC TESJS 

* Optical Rotation, Specific Rotation (781S): -50.0° to 
-54.0° 

Sample solution: 20 mg/ml, in 0.6 N hydrochioric acid 

* Loss on Drying (731): Dry it in a vacuum over silica gel 
for 18 h: it los es NMT 2.0% of its weight. 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in trght, light-resistant 
confainers. 

» USP REFERENCE Standard* (11) 

USP Epinephrine Bitartrate RS 
USP Norepinephrine Bitartrate RS 


EpinephrBne BnhaflatSora Aerosol 

» Epinephrine (nhalation Aerosol is a solution of 
Epinephrine in propellants and Alcohol p repa red 
with the aid of minerał acid in a pressurized Con¬ 
tainer, It contains not less than 90.0 percent and 


not morę than 115.0 percent of the labefed 
armount of epinephrine (C&H13NO3). 

Packaging and stoirage—Preserve in smal!, nonreactiye, 
light-resistant aerosol containers eąuipped with metered- 
dose valves and provided with orai inhalation actuators. 

USP Reference standards (11 }— 

USP Epinephrine Bitartrate RS 

Identification —Place 10 mL of water in a smali beaker, 
and delrver 2 sprays from the Inhalation Aerosol under the 
surface of the water, actuating the valve by pressing the tip 
agalnst the bottom of the beaker. To 5 mL of the solution 
add 1 drop of dilute sulfuric acid (1 in 200), add 0.5 rnl of 
0.1 N iodine, alfow to stand for 5 minutes, and add 1 ml of 
0.1 N sodium thiosulfate: a red-brown color is produced. 
Delivered dose untformity over the en tire contents: 
meets the reguirements for Metered-Dose Inhalers under 
Aerosols , Nasal Sprays, Metered-Dose Inhalers, and Dry Powder 
Inhalers (601). 

PROCEDURĘ FOR DOSE UNJFORMJTY™ 

Ferro-citrate solution and Buffer solution —Prepare as di- 
rected under Epinephrine Assay (391), 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Epinephrine Bitartrate RS in a rreshly pre- 
pared sodium bisulfite solution (1 in 500), and dilute quan- 
titatively and stepwise with the same sodium bisulfite solu¬ 
tion as necessary to obtain a solution having a known 
concentration of about 18 pg per mL. 

Test preparation— Discharge the minimum recommended 
dose into the sampling apparatus and detach the inhaler as 
directed. Rinse the apparatus (fliter and interior) with four 
5.0-mL portions of a freshly prepared sodium bisulfite solu¬ 
tion (1 in 500), and transfer the resulting Solutions quantita- 
tively to a 50-mL centrifuge tubę. Add 10 ml of chloroform, 
insert the stopper, shake vigorously for 1 minutę, and centri¬ 
fuge for 5 minutes, Use the elear supernatant as directed in 
the Procedurę. 

Procedurę —Into three sępa ratę fiasks, transfer the Test 
preparation , 20,0 mL of the Standard preparation , and 
20.0 mL of water to provide the blank. To each fiask add 
100 jiL of Ferro-dtrate solution and LOmL of Buffer solution, 
and mEx, Concomitantly determine the absorbances with a 
sultable spectroph otom eter, in 5-cm cells, of the Solutions 
from the Test preparation and the Standard preparation, at 
the wave!ength of maximum absorbance at about 530 nm, 
against the blank. Calculate the quanfity, in pg, of 
C 9 H 13 NO 3 corrtained in the minimum dose taken by the 
formula: 

(183,20 / 333.29)(20CN)Ó% / A s ) 

in which C is the concentration, in pg per mL, of USP Epi¬ 
nephrine Bitartrate RS in the Standard preparation; N is the 
number of sprays discharged to obtain the minimum rec¬ 
ommended dose; 183.20 and 333.29 are the molecutar 
weights of epinephrine and epinephrine bitartrate, respec- 
tively; and A u and As are the absorbances of the Solutions 
from the Test preparation and the Standard preparation , re- 
spectively, 

Assay —Weigh the Inhalation Aerosol, chill to a temperaturę 
below -30°, remove the valve by suitable means, and aIJow 
the Inhalation Aerosol to warm slowfy to room temperaturę 
to expel the morę volatile propellant fractions. Transfer the 
residues in the aerosol Container and valve to a 125-mL 
separator with the aid of six 5-mL portions of dilute sulfuric 
acid (1 in 1000), and extract the solution with three 25-mL 
portions of chloroform, Proceed as directed in the Assay 
under Epinephrine Nasal Solution , beginning with "Rinse the 
stopper and mouth of the separator," but use 10.0 mL in- 
stead of 5.0 mL of chloroform in the determination of the 
specific rotation. Dry the empty aerosol Container and valve, 
weigh them, and determine the net werght of the inhalation 
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Aerosol, Calculate the quantity, in mg, of G>H 13 N0 3 Sn the 
inhalation Aerosol taken by the formula: 

(183.20/ 30932)(l4/)(0.5 + 0.5/? 7 93} 

in which 183.20 and 30932 are the moiecular weights of 
epinephrine and triacetylepinephrine, respectively, and W is 
the weight, in mg, and R is the specific rotation (in degrees, 
with out regard to the sign), of the isolated triacetylepineph- 
rine. 


EpSraephrme BogectBogi 

» Epinephrine Injection is a stenie solution of Epi¬ 
nephrine in Water for Injection p repa red with the 
aid of Hydrochloric Add or other suitable buffers. 
It contains not less than 90.0 percent and not 
morę than 115.0 percent of the labeled amount 
of epinephrine (C 9 H 13 NO 3 ). 

Packaging and storage—Preserve in single-dose or multi- 
ple-dose, Nght-resistant containers, preferably of Type J 
glass. 

La bel i ng—The label indicates that the Injection es not to be 
used if its color is pinkish or darker than slightly yellow or if 
it contains a precipitate. 

USP Reference standards (11 )— 

USP Endotoxin RS 

USP Epinephrine Bitartrate RS 

Color and cGarity— 

Standard solution —Transfer 2.0 mL of 0.100 N iodine VS 
to a 500-mL yolumetric fiask, d ilu te with water to volume, 
and mix. 

Procedurę —Visually examine a portion of the Injection 
(Test solution) in a suitable elear glass test tubę against a 
white background: it is not pinkish and it contains no pre- 
cipitate. If any yeilow color rs observed in the Test solution, 
concomitantly determine the absorbances of the Test solu¬ 
tion and the Standard solution in 1-cm ceils with a suitable 
y^ectrophotometer set at 460 nm: the absorbance of the 
fest solution does not exceed that of the Standard solution, 
identflficafion— 

A: It responds to the Identification test under Epinephrine 
Nosal Solution, 

B: The retention time of the major peak in the chromało- 
gram of the Assay preparation corresponds to that in the 
chrom a tog ram of the Standard preparation, as obtained in 
the Assay. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 357.0 USP Endotoxin Units per mg of epinephrine. 
pH (791): between 2.2 and 5.0. 

Tota! acoditty—Transfer 5.0 mL of Injection to a fiask, add 
10 mL of water, and titrate with 0,01 N sodium hydroxide 
V5 to a pH of 7,40. Perform a blank determination, and 
make any necessary correction. Not morę than 25.0 ml of 
0.01 N sodium hydroxide is required. 

Other reqjyirenients—It meets the requirements under In- 
jections and fmplanted Drug Products (1). 

Assay— 

Mobile phase— To 1 L of 0.05 M monobasic sodium phos- 
phate add about 519 mg of sodium 1-octanesulfonate and 
about 45 mg of edetate disodium, and mrx. Adjust by the 
dropwise addition of phosphoric acid, if necessary, to a pH 
of 3.8. Mix 85 volumes of this solution with 15 vo(umes of 
methanol. Make adjustments if necessary (see System Suita - 
bility under C hromatography {621}). 


Standard preparation— Dissolve an accurately weighed 
quantity of USP Epinephrine Bitartrate RS in Mobile phase, 
and di lute quantitative!y, and stepwise if necessary, with 
Mobile phase to obtain a solution having a known concen- 
tration of about 0,1 mg of epinephrine per mL, 

Assay preparation —Transfer an accurately measured voh 
ume of Injection, equivalent to about 1 mg of epinephrine, 
to a 1 0-mL yolumetric fiask, dilute with Mobile phase to vol- 
ume, and mix, 

System suita bili ty preparation —Dissolve 10 mg of dopa- 
minę hydrochloride in 100 ml of the Standard preparation, 
and mix, 

Chromatographic system (see Chroma tography (621))—The 
liquid chromatograph is eauipped with a 280-nm detector 
and a 4.6-mm x 15-cm cofumn that contains packing L7. 
The flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preparation and the System suito bili ty preparation, 
and record tne peak responses as directed for Procedurę: the 
relative retention times are about 1.0 for epinephrine and 
2.0 for dopamine hydrochloride; the resolution, R, between 
epinephrine and dopamine hydrochlonde is not less than 
3.5; and the relative standard deviation for replicate injec- 
tions is not morę than 2.0%. 

Procedurę—Separately injeet equal volumes (about 20 jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
lity, in mg, of epinephrine (C9H13NO3) in each mL of the 
Injection taken by the formufa: 

(183.20/333,29)(l 0 )(C/V)(r a j r s ) 

in which 183.20 and 333.29 are the moiecular weights of 
epinephrine and epinephrine bitartrate, respectlve!y; C is the 
concentration, in mg per mL, of USP Epinephrine Bitartrate 
RS in the Standard preparation; V is the volume, in mL, of 
Injection taken; and r y and r 5 are the peak responses ob¬ 
tained from the Assay preparation and the Standard prepara¬ 
tion, respectively. 


Epinephrine inhalation SolŁitBon 

» Epinephrine Inhalation Solution is a sterile solu¬ 
tion of Epinephrine in Purified Water prepared 
with the aid of Hydrochloric Acid, (t contains, in 
each 1 00 mL, not less than 0.9 g and not morę 
than 1.15 g of C 9 H 13 NO 3 . 

Packaging and storage —Preserve En smali, welhfiiled, 
tight, light-resistant containers. 

tabeliffig— The label indicates that the Inhalation Solution is 
not to be used if its color is pinkish or darker than slightly 
yellow or if it contains a precipitate. 

Color and clarity—Using the Inhalation Solution as the 
Test solution f proceed as directed for Color and darity under 
Epinephrine Injection. 

IdeBitiflcation —It meets the reguircments for the Identifi¬ 
cation test under Epinephrine Nosal Solution . 

Sterali ty Tests (71): meets the reguirements. 

Assay —Pipet 10 mL of Inhalation Solution into a 125-mL 
separator, and extract the solution with two 10-mL portions 
of chloroform. Proceed as directed in the Assay under Epi- 
nephrine Nasai Sofuthn , beginning with "Rinse the stopper 
and mouth of the separator," but use for the acetylation 
1.05 g of sodium bicarbonate and 0.50 mL of acetic anhy- 
dride, and extract the acetylated product with six 15-mL 
portions of chloroform instead of the 25-mL portions speci- 
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fied therein, and use 15.0 mL of chloroform instead of 
5.0 mL in the determination of the specific rotation. 


EpSnepiirSne Nasal Solution 

» Epinephrine Nasal Solution 15 a solution of Epi- 
nephrine in Purified Water prepared with the aid 
of Hydrochloric Acid. It contains, in each 100 mL, 
not less than 90 mg and not morę than 115 mg 
of 

PackagErtg and storage—Preserve in smali, welhfilled, 
tight, light-resistant containers. 

Labeling—The labę! Indicates that the Nasal Solution ts not 
to be used if its color is pinkish or da rker than slightly yel- 
low or if it contatns a precipltate* 

Color and clarity—Using the Nasal Solution as the Test 
solution , proceed as directed for Color and clarity under Epi¬ 
nephrine injection. 

Identification—To 5 mL of pH 4.0 add phthalate buffer 
(see Buffer Solutions in the section Reagents, fndicators, and 
Solutions ) add 0.5 mL of Nasal Solution and 1.0 mL of 0.1 N 
iodine. Mix, and allow to stand for 5 minutes. Add 2 mL of 
sodium thiosulfate solution (1 in 40): a deep red color is 
produced. 

Assay—Pipet 30 mL of Nasal Solution into a 125-mL 
separator, add 25 mL of chloroform, shake viqorously for 
1 minutę, allow the liquids to sępa ratę, and discard the 
chloroform. Wash twice morę with chloroform, separating 
and discarding the lower layer as completely as possible 
each Limę. Rinse the stopper and mouth of the separator 
with a few drops of water. Add 0.2 mL of starch TS, then 
while swirling the separator add iodine and potassium io- 
dide T$ 1 dropwise until the blue color formed persists, and 
immediatefy add just suffirient OJ N sodium thiosulfate to 
discharge tne blue colon [notę —Proceed with the assay 
from this point with out delayj 

Add to the ltquid in the separator 2.10 g of sodium bicar- 
bonate, preventing it from coming in contact with the 
mouth of the separator, and swirl until most of the bicarbo- 
nate has dtssolved, By means of a 1-ml syringe that is not 
fitted with a needle, raprdly inject 1.0 mL of acetic anhy- 
dride directly into the contents of the separator. Jmmeai- 
ately insert the stopper m the separator, and shake viqor- 
ously until the evolution of carbon dioxide has ceasecf (7 to 
10 minutes), releasing the pressure as necessary through the 
stopcock. Allow to stand for 5 minutes, and extract the solu¬ 
tion with $ix 25-mL portions of chloroform, filtering each 
extract through a smali pledget of cotton, previously 
washed with chloroform, into a beaker. 

Evaporate the combmed chloroform extracts on a steam 
bath in a current of air to about 3 mL, transfer the residue 
by means of smali portions of chloroform to a tared 50-mL 
beaker, and heat again to evaporate the $olvent completely. 
Heal further at 105° for 30 minutes, cool in a desiccator, 
and weigh the residue of triacetylepinephrine, Add 5.0 mL 
of chloroform, cover the beaker, genlly swirl the contents 
until the residue has completely aissolved, and determine 
the specific rotation, fi, using a 200-mm semimicro polarim- 
eter tubę, 

Calculate the quantity, in mg, of C9H13NO3 in the volume 
of Nasal Solution taken by the formula: 

(IB 3.20/309.32)( W)(0.5 + 0.5/?/93) 

in which 183.20 and 309.32 are the molecular weights of 
epinephrine and triacetylepinephrine, respeetiveiy; and W is 
the weight, in mg, and fi is the specific rotation (in degrees, 
without regard to the sign), of the isolated 
triacetylepinephrine. 


Epinephrine Ophthalmic Solution 

» Epinephrine Ophthalmic Solution is a sterile, 
aqueous solution of Epinephrine prepared with 
the aid of Hydrochloric Acid. It contains not less 
than 90.0 percent and not morę than 115.0 per- 
cent of the labeled amount of C 9 H 13 NO 3 . It con¬ 
tains a suitable antibacterial agent and may con- 
tain an anti-oxidant, suitable buffers, and 
cheiating and tonicity-adjusting agents. 

Packaging and storage— Preserve in trght, light-resistant 
containers, 

Labeling —The fabef indicates that the Ophthalmic Solution 
is not to be used if its color is pinkish or aa rker than slightly 
yellow or if it contains a predpitate. 

USP Heference standards (11)— 

USP Epinephrine Bitartrate RS 

Color and darity— Using the Ophthalmic Solution as the 
Test solution, proceed as directed for Color and clarity under 
Epinephrine Injection. 

Identification— 

A: The UV absorption spectrum of the Assay preparation 
prepared as directed in the Assay exhibits maxima and min¬ 
ima at the same wavelengths as that of a similar solution of 
USP Epinephrine Bitartrale RS. 

B: A solution (1 in 2) is Ievorotatory. 

Sten lity Tests (71): meets the reguirements. 
pH (791): between 2.2 and 4.5. 

Assay— 

pH 5.8 Buffer —Mix 1 volume of 1 M dibasic potassium 
phosphate with 9 volumes of 1 M monobasic potassium 
phosphate. Adjust by the addition of smali volumes of either 
solution to a pH of 5.80 ± 0.05, 

Standard preparation —Dissolve a suitable quantity of USP 
Epinephrine Bitartrate RS, accurately weighed, in OJ N hy- 
drochloric acid to obtain a solution having a known concen- 
tration of about 40 jug of epinephrine per mL. 

Assay preparation —Transfer an accurately measured voL 
ume of Ophthalmic Solution, equivaient to about 20 mg of 
epinephrine, to a 250-mL beaker containing 2.0 mL of pH 
5.8 Buffer Add 9 g of chromatographic siliceous earth, and 
mix. Carefully transfer the mixture to a 45- x 2.2-cm chro¬ 
matographic tubę containing a pledget of glass wool at the 
bottom, and tap the column genlly to effect packing. Dry- 
wash the beaker with about 1 g of chromatographic sili¬ 
ceous earth, add to the column, and pług the top with a 
pledget of glass wool. Wash the column with 100 mL of 
water-washed ether, and discard the eluant. Add 10.0 mL of 
OJ N hydrochloric acid to a 125-mL separator, and place 
the separator under the column. To about 100 ml or water- 
washed ether add 1 mL of bis(2-ethylhexyl) phosphoric add, 
and elute the column with Lhis solution, collecting the elu- 
ate in the separator. Extract the epinephrine into the aque- 
ous acid layer, and carefully transfer the aqueous layer to a 
500-mL volumetric fiask. Snake the ether layer with two 
5U-mL portions of OJ N hydrochloric add, add the acidic 
aąueous extracts to the vo(umetric fiask, dilute with OJ N 
hydrochloric acid to volume, and mix. 

Procedurę —Concomitantly determine the absorbances of 
the Assay preparation and the Standard preparation at the 
wave!ength of maximum absorbance at about 280 nm, with 
a suitable spectro photo me ter, using OJ N hydrochloric add 
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as the blank* Calculate the quantlty, in mg, of C 9 H 13 N 0 3 in 
each mL of the Ophthalmic Solution taken by the formula: 

0.5(C/ V)(Au/As) 

in which C is the concentration, in \xg per ml, of epineph¬ 
rine in the Standard preparation; V is the volume, In mL, of 
Ophthalmic Solution taken; and Au and A 5 are the ab- 
sorbanccs of the Assay preparation and the Standard prepa¬ 
ration, respectlvely. 


Epinephrine Bitartrate_ 

CsHnNOi ■ C 4 H 6 0 6 333.29 

1,2-Benzenediol, 4-[1-hydroxy-2-(methylaminc)ethyl]-, (R)-, 
[/?-{/?*,ft*)]-2,3-dihydroxybutanedioate (1:1) (salt). 
(-~)-3,4-Djbydroxy-tt-[(rnethylarnino)methyl]benzyl alcohol 
{+)-tartratfi (1 ;1) salt [51 -42-3]. 

» Epinephrine Bitartrate contains not less than 
97.0 percent and not morę than 102.0 percent of 
C 9 H] 3 M 03 ■ QH 6 0 ó, calculated on the dried basis. 

Fackaging and storage — Preserve in tight, light-resistanl 
containers. 

USP Reference standards (11)— 

USP Epinephrine Bitartrate RS 
USP Norepinepbnne Bitartrate RS 

Identification —Dissoke about 500 mg in 20 ml of water 
containing about 100 mg of sodium bisulfite. Add 6 N am- 
monium hydroxide until the solution has a distinct odor of 
ammonia, and allow to stand in a refrigeralor for 1 hour. 
Filter the preeipitate, wash it with three 2-rnL portions of 
coid water, then with 5 mL of co Id alcohol, and finally with 
5 mL of cold ether, and dry In vacuum over silica gel for 
3 hours. The epinephrine so obtalned responds to the Identi¬ 
fication test under Epinephrine, and its specific rotation (see 
Optlcal Rotation (781)), determined by dissolving 200 mg, 
accurately weighed, in sufficient dilute hydrochloric add (1 
in 20) to make 10.0 mL, is between -50° and -53.5°. 
Melting rangę (741): between 147° and 152°, with de- 
composklon. 

Lass on drying (731)—Dry it in vacuum over silica gel for 
3 hours: it Joses not morę than 0.5% of its weight 
Residue on ignitSon (281): negligible, from 100 mg. 
Limit of adrenakme —Its absorptMty (see Uftraviolet-Visi- 
ble Spectroscopy (857)) at 310 nm, determined in a solution 
in dilute hydrochloric add (1 in 200) containing 4 mg per 
mL, is not morę than 0.2. 

Limit of riorepinephririe bitartrate— 

Epinephrine standard solution —Dilute with methanol an 
accurately measured volume of an aqueous solution of USP 
Epinephrine Bitartrate RS containing about 200 mg per mL 
to obtain a solution having a known concentration of about 
20 mg per mL. 

Norepinephrine standard solution —Dilute with methanol 
an accurately measured volume of an agueous solution of 
USP Norepinephrine Bitartrate R5 containing 8.0 mg per mL 
to obtain a solution having a known concentration of 
0.80 mg per mL, 

Test solution —Dissolve 200 mg of Epinephrine Bitartrate 
in 1.0 mL of water, dilute with methanol to 10,0 mL, and 
mi x. 

Procedurę^ Apply 5-pL portions of Epinephrine standard 
solution, Norepinephrine standard solution , and Test soiuthn 
to a suitabte thin-layer chromatographic piąte (see Chroma- 
tography (62 1)) coated with a 0.25-mm layer of chromato¬ 
graphic silica gel mixture. Allow the spots to dry, and de- 
velop the chromatogram in an unsaturated tank using a 


solvent system consisting of n-butanol, water, and formie 
add ( 7 : 2 : 1 ) until the solvent front has moved about three- 
fourths of the length of the piąte, Remove the piąte from 
the developing chamber, marle the solvent front, and allow 
the solvent to evaporate in warm circulating ain Spray with 
Folin-Ciocalteu Phenol TS, followed by sodium carbonate so- 
lution (1 to 10 ): the Rf value of the principal spot obtained 
from the Test solution eorresponds to that obtained from the 
Epinephrine standard solution* Any spot obtained from the 
Test solution is not larger nor morę intense than the spot 
with the same Rf value obtalned from Norepinephrine stan¬ 
dard solution, corresponding to not morę than 4.0% of nor¬ 
epinephrine bitartrate. 

Assay —Dissolve about 500 mg of Epinephrine Bitartrate, ac¬ 
curately weighed, in 20 ml of glacial acetic add, warming 
slightly if necessary to effect solution. Add crystal violet TS, 
and titrate with 0.1 N perchloric add VS* Perform a blank 
determination, and make any necessary correctlon. Each mL 
of 0.1 N perchloric add is equivaientto 33,33 mg of 
C 9 Hi 3 N0 3 ‘ QH 6 O a . 


Epinephrine Bitartrate imhalation 
Aerosol 


» Epinephrine Bitartrate Inhalation Aerosol is a 
suspension of microfine Epinephrine Bitartrate in 
propellants in a pressurized Container. It contains 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of epineph¬ 
rine bitartrate (C 9 H 13 NO 3 ■ C^HsOe). 

Fackaging and storage —Preserw 3n smali, nonreactive, 
Ilght-resistant aerosol containers eguipped with metered- 
dose valves and provided with orał inhalation actuators. 

USP Reference standards (11}— 

USP Epinephrine Bitartrate RS 
Identification— 

A: Place 10 mL of water in a smali beaker, and delwer 3 
sprays from the Aerosol under the surface of the water, ac 
tuating the valve by pressing the tip against the bottom of 
the beaker. Filter, and to 5 mL of the filtrate add 1 drop of 
dilute hydrochloric add (1 in 120). Add 0.5 mL of OJ N 
iodine, ailow to stand for 5 minutes, and add 1 mL of 0.1 N 
sodium thiosulfate: a red-brown color is produced, 

B: Actuate the valve of the Aerosol by pressing the tip 
against a station of a white porceiain spot piąte, Cover the 
spot with 2 or 3 drops of a mixture of 3 volumes of pyridine 
and 1 volume of acetic anhydride: an emerald-green coior is 
produced. 

Deliveredl dose uniform ity aver the entire contents: 

meets the reguirements for Metered-Dose Inhalers under 
Aerosols, Nosal Sprays, Metered-Dose Inhalers, and Dry Powder 
Inhalers (601). 

PROCEDURĘ FOR DOSE UNIFORMETY— 

Ferro-dtrate solution and Buffer solution —Prepare as di- 
rected under Epinephrine Assay (391). 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Epinephrine Bitartrate RS in a freshly pre- 
pared sodium bisulfite solution (1 in 500), and dilute quan- 
titatively and stepwise with the same sodium bisulfite solu¬ 
tion as necessary to obtain a solution having a known 
concentration ot about 15 pg per ml. 

Test preparation —Dtscharge the minimum recommended 
dose into the sampling apparatus and detach the inhaier as 
directed. Rinse the apparatus (filter and interior) with four 
5,0-mL portions of a freshfy prepared sodium bisulfite solu¬ 
tion (1 in 500), and transfer the resulting Solutions quantita- 
tively to a 50-rnL centrifuge tubę. Add 10 mL of chloroform, 
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insert the stopper, shake vigorously for 1 minutę and centri- 
fuge for 5 minutes. Use the elear supernatant as directed in 
the Procedurę: 

Procedurę —Into three separate fiasks, transfer the Test 
preparation, 20.0 mL of the Standard preparation, and 
20,0 mL of water to provlde the blank To each fiask add 
100 pi of Ferro-citrate solution and T ,0 mL of Buffer solution , 
and mix. Concomitantly determine the absorbances with a 
suitable spectrophotometer, in 5-om cells, of the soluLiuns 
from the Test preparation and the Standard preparation, at 
the wavelength of maxfmum absorbance at about 530 nm, 
against the blank. Calculate the quantity, in pg of 
Ć 9 H 13 NO 3 ■ CiHóOń contarned in the minimum dose taken 
by the formula: 

(20 CNKAutAŚ) 

in which C is the concentration, in pg per mL, of USP Epi¬ 
nephrine Bitartrate RS in the Standard preparation; N is the 
number of sprays discharged to obtain the minimum rec- 
ommended dose; and A u and A$ are the absorbances of the 
Solutions from the Test preporot/o/i and the Standard prepa * 
radon , respectively. 

Particie size—Proceed with Epinephrine Bitartrate Inhala- 
tion Aerosol as directed in the test for Particie size under 
Isoproterenol Sulfate tnhaladon Aerosol. It meets the limits of 
the test. 

Assay— 

Ferro-citrate soludon and Buffer solution —Prepare as di¬ 
rected under Epinephrine Assay (391). 

Standard preparation —Prepare as directed under Delivered 
dose uniformity over the entire contents, 

Assay preparation— [notę—A suitable specimen beaker is 
one hav«ng a smali indentation formed on its inside bottom 
surface having dimensions adequate to accept the aerosol 
valve stem during actuation, thereby preventing particie en* 
trapment and slde-of-stem leakage during the delivery of 
the specimen.] Place 20 mL of chloroform in a suitable 
IQG-mL beaker, Prime the vaive of Epinephrine Bitartrate In- 
halation Aerosol by alternately shaking and firing it 10 times 
through its orał innalation actuator, Accurately weigh the 
Aerosol, shake it, and immediately deliver a single spray 
under the surface of the chloroform, actuating the vafve by 
pressing the tip into the indentation in the bottom of the 
beaker. Raise the Aerosol above the surface of the chloro* 
form, and shake it gently preparatory to delivering another 
spray similarly under the surface of the chloroform. Deliver a 
total of 3 sprays in this manner. Rinse the valve stem and 
ferrule with about 2 mL of chloroform, collecting the rinsing 
with the specimen in the beaker. Allow the Aerosol to dry, 
weigh it # and determine the total weight of the 3 sprays. 
Transfer the solution to a centrifuge tubę with the aid of 
two 3-mL portions of chloroform, and add 10,0 ml of 
freshly prepared sodium blsuffite solution (1 in 500). Insert 
the stopper, shake yigorousfy for 1 minutę, centrifuge for 
5 minutes, and use the elear supernatant as the Assay prepa¬ 
ration , 

Procedurę —Transfer 5.0 mL each of the Standard prepara¬ 
tion and the Assay preparation to separate test tubes. To 
each tubę add 100 pL of Ferm-dtfOte solution and 1.0 mL of 
Buffer solution , and mix. Concomitantly determine the ah- 
sorbances of the Solutions in 1-cm celfs at the wavelength of 
maximum absorbance at about 530 nm, with a suitable 
spectrophotometer, using water as the blank. Calcufate the 
quantity, in mg, of OH 13 NO 5 * GHćOć in each mL of the 
Aerosol taken by the formula: 

(0,01 Cd/W)(A u fAs) 

in which C is the concentration, in pg per mL, of USP Epi¬ 
nephrine Bitartrate RS in the Standard preparation, d is tne 
density, in g per mL, of the Aerosol, determined as directed 
for d in the Procedurę in the Assay under isoproterenol Sulfate 


Inhalation Aerosol , W is the weight, in g, of the specimen 
taken, and Aa and As are the absorbances of the Solutions 
from the Assay preparation and the Standard preparation , re- 
spectiveiy. 


Epinephrine Bitartrate Ophthalmic 
Solution 


» Epinephrine Bitartrate Ophthalmic Solution is a 
stenie, buffered, aqueous solution of Epinephrine 
Bitartrate. It contains an amount of epinepnrine 
bitartrate equtvalent to not less than 90.0 percent 
and not morę than 115.0 percent of the labeled 
amount of epinephrine (C9H13NO3). It contains a 
suitable antibacterial agent and may contain suit¬ 
able preservatives. 

Packacjing and storage—Preserve in smali, well-filled, 
tight, fight-resistant containers, 

Labeflng —The labę! indicates that the Ophthalmic Solution 
is not to be used if its color ts pinkish or darker than slightly 
yellow or if it contains a predpitate. 

USP Reference standards (11)— 

USP Epinephrine Bitartrate RS 

Color and clarity —Using the Ophthalmic Solution as the 
Test solution , proceed as directed for Color and darity under 
Epinephrine Injection. 
pH (791): between 3.0 and 3,8. 

Other requlrements —It responds to the Identification test 
under Epinephrine Nosal Solution, and meets the require- 
ments under Sterilky Tests (71). 

Assay— 

pH 2.5 Buffer— Transfer 6.8 g of monobasic potassium 
phosphate and 1.1 g of sodium 1-octanesulfonate to a 1-li¬ 
ter volumetnc fiask. Dissolve in water, dilute with water to 
volume, and mix. Adjust the solution with phosphorie add 
to a pH of 2.5 ± 0.1. 

Mobile phase —Prepare a filtered and degassed mixture of 
pH 2.5 Buffer and acetonitrile (850:150). Make adjustments 
if necessary (see System Suitability under Chromatography 
(621)). 

Standard preparation —Dissolve an accurately weighed 
quantlty of USP Epinephrine Bitartrate RS in water, and di¬ 
lute quantitatively, and stepwise if necessary, with water to 
obtain a solution having a known concentration of about 
OJ mg per mL. 

Assay preparation —Transfer an accurately measured vol- 
ume of Ophthalmic Solution, freshly mixed and free from air 
bubbles, equivalent to about 50 mg of epinephrine bitar¬ 
trate, to a 500*mL volumetric fiask, dilute with water to vol- 
ume, and mtx. 

Chromatographic system (see Chromatography (62 1)) — The 
liquid chromatograph is eautpped with a 280-nm detector 
and a 3.2-mm x 25-cm column that contains packing LI. 

The fIow ratę is about 1 ml pei minutę, Chromatograph the 
Standard preparation, and record the peak responses as di¬ 
rected under Procedurę: the column efficiency determined 
from the analyte peak is not less than 2000 theoretical 
plates, the tailing factor for the analyte peak is not morę 
than 2.5, and the relatwe standard deviation for replicate 
injectlons is not morę than 2.0%, 

Procedurę— Sępa ratę ly inject equal volumes (about 50 jjL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas* 
ure the responses for the major peaks, Calculate the quan* 
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Lity, in mg, of epinephrine (CsHuNOj) in each mL of the 
Ophthalmic Solution taken by the formula: 

(183,20 / 333.29)(500C / V) (r u / rj) 

in which C is the concentration, in mg per mL, of USP Epi¬ 
nephrine Bitartrate RS in the Standardpreparation, V is tne 
volume, in mL, of Ophthalmic Solution taken, and r 0 and r* 
are the pcak responses obtained from the Assay preparation 
and the Standard preparation, respectively. 


Epinephrine Bitartrate for Ophthalmic 
Solution 


» Epinephrine Bitartrate for Ophthalmic Solution 
is a sterile, dry mixture of Epinephrine Bitartrate 
and suitable antioxidants, prepared by freeze-dry- 
Ing. It contains an amount of epinephrine bitar¬ 
trate equivalent to not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount of epinephrine (CbHhNOj). 


Change to read: 

Packaging and stora ge—Preserve as desedbed in m Pack- 
aging ondStorage Requirements { 659), łnjection Packaging, 
Packaging for eonstitutton* (C n 

tom piet en ess of solution <641)—A 100-mg portion dis- 
sofves in 5 mL of water to yicfd a cloar solution. 

Constituted solution—At the time of use, it meets the 
requirements for fnjections and Implanted Drug Products (1), 
Specific Tests, Completeness and darity of Solutions . 

Other requirements—A solution of it responds to the 
Identiftcation test under Epinephrine Nosal Solution, and 
meets the requirements of the Assay under Epinephrine Bitar¬ 
trate Ophthalmic Solution . It meets also the reąuirements 
under Sterifity Tests <71 > and U ni for mity of Dosage Units 
<905). 


Epinephryl Borate Ophthalmic Solution 



CgHi^BNOj 209.01 

1,3,2-Benzodioxaborole-5~methanol, 2-hyd roxy-a- 
[(methy!amino)methyl]-, (R)-; 

(-)-3,4-Dihydroxy-ci~[(methylamino)methyl]benzyl alcohol, 
cydic 3,4-ester with boric add [5579-16-8]. 

DEFIN1TION 

Epinephryl Borate Ophthalmic Solution is a sterile solution in 
water of Epinephrine as a borate complex. It contains an 
amount of epinephryl borate (GHizBNO,,) equrvalent to 
NLT 90.0% and NMT 115.0% of the labeled amount of 
epinephrine (GHjjNOa). It contains a suitable antibacter- 
ial agent and one or morę suitable preservatives and buf* 
fering agents, 

IDENTIFICATION 

* A. 

Sam ple solution: To 5 mL of pH 4.0 add phthalate 
bufrer (See Reagents , Indicators , and Solutions—Buffer 


lutiom) add 0.5 mL of Ophthalmic Solution and 1 mL of 
0.1 N lodine. Mix, allow to stand for 5 min, and add 
2 mL of 0.1 N sodium thiosulfate. 

Acceptance criteria: A deep red color is produced. 

• B, 

Sample solution: To 5 mL in a porcelain evaporating 
dish add 5 drops of sulfuric acici and 5 mL of methanol. 
Acceptance criteria: The ignited mixture bums with a 
green bordered flame. 

ASSAY 
« Procedurę 

Sample solution: Transfer a volume of Ophthalmic So¬ 
lution equiva!ent to 100 mg of epinephrine to a 250-mL 
separator. Di lute with water to 30 ml, and adjust with 
difute hydrochioric acid (1 in 12) to a pH of 4.0 ± 0.2. 
Anatysis: Add 25 ml of carbon tetrachlonde to the 
Sample solution. Shake vigorously for 1 min, allow the 
phases to separate, and dfseard the carbon tetrachloride 
washing. In the same manner, wash with two addi- 
tional 25-mL portions of carbon tetrachloride, and dis- 
card the washings. Rinse the stopper and the mouth of 
the separator with 2-3 mL of water such that the rfns- 
ings enter the separator, and combine with the sofution 
under assay. Add 0.2 mL of starth TS, and, while 
swirling the separator, add iodine and potassłum iodide 
TS 1 dropwise untll the blue color persists. Immediatefy 
add a volume of 0.1 N sodium thiosulfate just sufficient 
to discharge the blue color. Proceed with the Assay 
from this point without delay, Add 2,1 G g of sodium 
bicarbonate through a dry powderfunnel to prevent 
the powder from comlng in contact with the mouth of 
the separator, and swirl to dissolve most of the solid. By 
means of a syringe fitted with a suitable pipet, rapidly 
inject 1.0 mL of acetic anhydride drrectly rnto the con- 
tents of the separator. Swirl the unstoppered separator 
gently for 3 min to allow carbon dioxide to escape. 
Insert the stopper, and shake gently until the evolution 
of carbon dioxide has ceased <7-10 min), releaslng the 
pressure through the stopcock as necessary. Allow to 
stand for 5 min. £xtract with six 25-mL portions of 
chloroform, shaking for 1 min each time, flltering each 
extract through a smali pledget of chloroform-saturated 
cotton, and collecting the extracts In a 400-mL bea ker. 
Add several glass beads, and evaporate on a steam bath 
to about 3 mL. With the atd of 15-20 mL of chloro¬ 
form, transfer the residue to a tared 50-mL beaker, and 
evaporate on the steam bath to dryness, Dry the resi¬ 
due at 105 1 ' for 30 min, cool in a desiccator, and weigh 
the triacetylepinephrine. Transfer lO.OmL of chloroform 
to the beaker, and gently swirl to dissolve the residue, 
disfodging the semisolid residue from the glass surface, 
if necessary, with a smali metal spatula. Determine the 
angular rotation of the solution in a 100-mm polarime- 
ter tubę. 

Calculate the percentage of epinephrine (GHnNOj) jn 
the portion of Ophthalmic Solution taken; 

Result = (MrjfMa) x (W/V) x {0.5 + G.5K/93) x 100 x (1/ 

i) 

M fJ = moleeular weight of epinephrine, 183.20 
M f 2 s molecular weight of triacetyleninephrinp, 

309.32 

W = weight of the isolated triacetylepinephrine 
(mg) 

V = volume of Ophthalmic Solution taken (mL) 

R - specific rotation of the triacetylepinephrine 

solution (°) 

i - label daim (mg of epinephrine per ml of 
Ophthalmic Solution) 
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Acceptance crlteria: 90.0%-l 15.0% 

SPECIHC TESTS 

- PH (791); 5,5-7,6 

* Sterility Tests (71): Meets the reguirements 

* COLOR AND ClARITY 

Standard solution: Transfer 2.0 mL of 04 00 N iodine 
VS to a 500-mL volumetric fiask, and dilute with water 
to volume. 

Sample solution: Ophthalmic Solution 
Analysis: Visual!y examine a portron of the Sample solu¬ 
tion in a suRable elear glass test tubę against a white 
background. 

Acceptance criteria: It es not pinkish, and it contains 
no predpitate. If any yellow color is obsen/ed in the 
Sample solution , concomitantly de term me the ab- 
sorbances of the Sample solution and the Standard solu¬ 
tion In 1-cm cells with a suitable spectrophotometer set 
at 460 nm, The absorbance of the Sample solution does 
not exceed Lhat of the Standard solution. 

ADDITIONAL REQUIREMENT$ 

* Packaginc and Storage: Preserve in smali well-filled, 
tight, light-resistant containers. 

* Labeung: The label indicates that the Ophthalmic Solu¬ 
tion is not to be used if its color ts pinkish or darker than 
sfightly yellow or if it contains a predpitate. 


Epirubicin Hydrochloride 



C 27 H w NOt, ■ HCI 579.98 

5,12-Maphthacenedione, 10-[(3-aminQ-2,3,ó4rideoxy-a-L- 
ar0b/no-hexopyranosyl)oxy]-7,8,9,10-tetra hydro-6,8,11 -tri- 
hydroxy-8-(hydroxyacetyl)-l -methoxy-, hydrochloride, 
(85-c/s)-; 

{15,35}-3-Glycoloyi 1 ,2,3,4,6,11 -hexahydro-3,5,12-trihy- 
droxy4 0~methoxy-64 1-dioxo4mapnthacenyl-3-amino- 
2,3,6-trrdeoxy-a-L- arabino -hexopyranoside hydrochloride 
[56390-09-1 ]. 

DEFINITION 

Epirubicin Hydrochloride contains NIT 97.0% and NMT 
102.0% of epirubicin hydrochloride (C^H^NOn ■ HCI), 
calculated on the anhydrous and so!vent-free basis. 

IDENTIFICATION 

* A, INFRARED ABSORPTION <197M> 

■ B. The retention time of the maior peak of the Sample 
solution corresponds to that of tne Standard solution , as 
ubldined in Lhe Assay. 

* C. Identification Tests—General, Chloride{ 191) 

Solution A: Nitric add and water (1:1) 

Sample solution: lOmg/mL in Solution A 
Acceptance critena: Meets the reguirements 

ASSAY 

* Procedurę 

Al Iow the System suitability solution, Standard solution, 
and Sample solution to stand for 3 h before use. 

Solution A: Dilute 10 mt of phosphorrc acid with water 
to 100 mL, 


Solution B: Dls$olve 3.7 g of sodium lauryl sulfate in 
950 ml of water. To the resulting solution, add 28 mL 
of Solution A, and dilute with water to 1000 mL. 

Mobile phase: Acetonitrile, methanol, and Solution B 
(29:17:54) 

System suitability solution: 04 mg/mL eacb of USP 
Epirubicin Hydrochloride RS and USP Doxorubicin Hy- 
drochloride RS in Mobile phase 

Standard solution: 1 mg/mL of USP Epirubicin Hydra- 
chlonde RS in Mobile phase 

Sample solution: 1 mg/mL of Epirubicin Hydrochloride 
in Mobile phase 
Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detecton UV 254 nm 

Golumn; 4,6-mm x 25-cm; 5-pm packing LI 3 
Column temperaturę: 35° 

Flow ratę: 2.5 mL/min 
Injection volume: 10 pL 

Run time: About 3.5 times the retention time of the 
epirubicin peak 
System suitability 
Sample: System suitability solution 
Suitability reguirements 
Resolution: NLT 2.0 between doxorubidn and 
epirubicin 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of epirubicin hydrochloride 
{C 2 ?H? 9 NOn ■ HCI) in the portion of Epirubicin Hydro¬ 
chloride taken: 

Result = (rJn) x (C dC v ) x P x 100 

ru - peak response from lhe Somple solution 

r* = peak response from the Standard solution 

G = concentration of the Standard solution 
(mg/mL) 

C u - concentration of the Sample solution (mg/mL) 

P = potency of epirubicin hydrochloride in USP 
Epirubicin Hydrochloride RS (mg/mg) 
Acceptance criteria: 97.0%-l 02.0% on the anhydrous 
and solvent-free basis 

IMPURIT1ES 
* Organic Impurities 

A]Iow the System suitability solution, Sample solution, and 
Standard solution to stand for 3 h before use. 

Mobile phase. System suitability solution, Sample so¬ 
lution, Chromatographk system, and System suitabil- 
Ity: Proceed as directed in the Assoy. 

Standard solution: 0.01 mg/mL of USP Epirubicin Hy¬ 
dro chi oh de RS in Mobile phase 

Peak Identification solution: Dissoive 10 mg of USP 
Doxorubicin Hydrochloride RS in 10 mL of a rmxture of 
water and phosphoric acid (14). Aliow to stand for 30 
min. Adjust with 2 N sodium hydroxide solution to a 
pH of 2.6. Add 15 mL of acetonitrile and 10 mL of 
methanol, and mix. 

Analysis 

Samples: Sample solution , Standard solution , and Peak 
Identification solution 

[Notę—U se the Peak identification solution to identify 
the doxorubicinone peak.] 

Calculate the percentage of each impurity in the por¬ 
tion of Epirubicin Hydrochloride taken: 

Result = (rjrs) x (G/Q x P x (l/f) x 100 

- peak response of each impurity from the 
Sample solution 

r 5 = peak response of epirubicin from the Standard 
solution 
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Q - concentration of USP Epirubidn Hydrochloride 
RS In the Standard solution (mg/mL) 

Cu - concentration of Epirubidn Hydrochloride in 
the Sample solution (mg/mL) 

P = poteney of epirubidn hydrochloride in USP 
Epirubidn Hydrochloride RS (mg/mg) 

F - relatlve response factor (see Table ?) 
Acceptance criteria: See Table 1. The reporting thresh- 
old is 0.05% uf the aiea of the epirubidn peak in the 
Standard solution * 


Table 1 


Name 

IRe|ative 

Retention 

Time 

Relatlue 

Response 

Factor 

Acceptance 
Criteria, 
NMT £%> 

Doxorubidnone a 

0.3 

1,4 

1.0 

Daunorubicinone b 

0.4 

1.0 

0.5 

Doxorubicin 

0.8 

1.0 

1.0 

Epirubfcin 

1.0 

, _ 

__ 

Dlhydro- 

daunorubidn^ 

1.1 

TO 

0.5 

Daunorubidn 

1.5 

TO 

0.5 

Eoidaunorubidn d 

7.7 

7,0 

TO 

EDtrubicin dimer^ 

2.1 

7.0 

TO 

lndividual 

unspecified imounty 

— 

TO 

0.5 

To tal impunties 

— 

— 

3,0 


1 (8S r 105)-6,8,10,11 -Tetrahyd roxy-8-(hydroxyaeety l)-1 -methoxy-7,8,9,70- 
tetrahydrotetmcene-5,12-cftone. 

b {85,1G5)-8-Acetyl-6,8/T 0,11 -tetrahydroxy-l -jnethoXy-7,8,9,10-ie- 
trahydrotetracene-5,1Ź-dione. 

r Dihydrodaunorubidn; {85,10S)-10-[(3-Amino-2,3,6*trideoxy-a-L“/yxo-hex- 
Dpyranosyl)Oxy]-6,8J 1 -trihydroxy-8-(l 'hydroxyethyl)-l -methoxy-7,8,9,10- 
teti ahydrotetracei ie-5,12-diut w hydrach lorl de. 
d (85,105}-8-Acely 1-1 0-[(3-amino-23i6-tndeoxy-a-L-orai;/no-hexopyra- 
nosyl)oxy]-6 r 8,71-trihydroxy-1 -methoxy-7,8,9 # 1 0 - tetra hycf ratę tra cen e-5, 

12-alone. 

8,8'- [(2 fl,4 fty 4- Hy d ro xy-2-( hy droxy meLhy I) -1,3 -d i ox o la n -2,4-di y I ] bi s ((8 5, 

1G5)-l 0-[ę3-aminD-2,3,6“tridecixy-o , .-L-orot)//io-hexopyranosyl)oxy]-ó, 8,11- 
trihydroxy-1 -methoxy-7,8,9,10-tetra hydro tetracene-5,12-dtone}. 

* Limit of Acetone 

Analysis: See Residua! Solvents (467)* 

Acceptance criteria: NMT 1.5% 

SPECIFIC TESTS 

* Water Determination, Method lc ( 921): NMT 4.0% 

* PH (791) 

Sample solution: 5 mg/mL 
Acceptance criteria: 4.0-5.5 

* Bącterjal Endotojcins Test (85); NMT 1.1 USP Endo- 
toxin Units/mg, where the label states that Epirubidn Hy- 
drochloride Is sterile or must be subjected to further pro- 
cessing during the preparation of injectable dosage 
forms* 

o Sterility Tests (71); Meets the reguirements where the 
label States that Epirubidn Hydrochloride is stenie* 

ADD1TIONAL REQUIREMENT5 

<* FACKAGING AND StoraGE: Storę in airtight containers, 
protected from light. Storę as per Jabefing instructions, 
Possible storage conditions could include the foilowing: 
Storę at a temperaturę between 2° and 8°, Storę at room 
temperaturo. If the substance Is sterile, storę in a sterile, 
airtight, tam per-proof Container* 


a USP Reference Standard? (11) 

USP Doxorubicin Hydrochloride RS 

USP Endotoxln RS 

USP Epirubidn Hydrochloride RS 


EpIrubicSra Hydrochloride Injjectipn 

DEFINKTION 

Epirubidn Hydrochloride Injection contains NLT 90.0% and 
NMT 110,0% of the labeled amount of epirubidn hydro¬ 
chloride (Ca/H^NOn - HCj). 

i DENTIFBCATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay, 

■ B* The UV absorption spectrum of the major peak of the 
Sample solution and the Standard solution as obtained in 
the Assay exhibit maxima and minima at the same 
wavelengths. 

ASSAY 

* PROCEDURĘ 

Solution Ar Dissolve 2.9 g of sodium lauryl suJfate in 
950 mL of water. To the resulting solution add 1.4 mL 
of phosphoric add and diiute wifh water to 1 L. 

Mobile phase: Acetonitrlle and Solution A (50:50) 
Standard solution: 1 mg/mL of USP Epirubidn Hydro¬ 
chloride RS in Mobile phase 

Sample solution: Nominally 1 mg/mL of epirubidn hy- 
drochloride from Injection 
Chromatographic system 
(See Chromatograpny (621), System Suitabiiity *) 

Modę: LC 

Detector: UV 254 nm. When this procedurę is used 
for Identification test B, use a diodę array detector set 
at 200-400 nm. 

Column: 4,6-mm x 25-cm; 5-jim packing LI 
FIow ratę: 1 ml/mm 
Injection volume: 1 0 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reguirements 
Relative standard deviation; NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
epirubidn hydrochloride (Cz/H^NOn ■ HCi) In the por- 
tion of Injection taken: 

Result = (fu/rT) x ( C 5 /C u ) x P x 100 

fu = peak response from the Sample solution 

r$ = peak response from the Standard solution 

C s - concentration of USP Epirubidn Hydrochloride 
RS in the Standard solution (mg/mL) 

Cy = nominał concentration of epirubidn 
hydrochloride in the Sample solution 
(mg/mL) 

P ~ potency of epirubidn hydrochloride in USP 
Epirubidn Hydrochloride RS (mg/mg) 
Acceptance criteria: 90.0%-110.0% 

IMFURITIES 
o ORGANIC 1MPURET1ES 

Solution A: Dissolve 3.7 g of sodium lauryl sulfate in 
950 mL of water. To the resulting solution add 28 mL of 
phosphoric acid and diiute with water to 1 L 
Solution B: Diiute 28 mL of phosphoric acid with water 
to 1 L, 

Mobile phase: Acetonitrile, methanol, and Solution A 
(29:17:54) 
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Diluent: Aceton itrile, methanol, and Soiution B 
(29:17:27) 

System suitability soiution; 04 mg/mL each of USP 
Epirubidn Hydrochloride RS and USP Doxorubicin Hy¬ 
drach loride RS in MoMe phase 
Peak Identification soiution: Dissoh/e 10 mg of USP 
Doxorubkin Hydrochloride RS in a mixture of 5 mL of 
water and 5 ml of phosphoric acid. Al Iow to stand for 
30 min, Adjust with 2 M sodium hydroxide to a pH of 
2.6, Add 15 mL of acetonitrile and 10 mL of methanol, 
and mix t 

Standard stook soiution: 0,5 mg/mL of USP Epirubidn 
Hydrochloride RS in Mobile phase 
Standard soiution: 0,01 mg/mL of USP Epirubidn Hy¬ 
drochloride RS from Standard stock soiution in Diluent 
Sample soiution: Nominally 1 mg/mL of epirubidn hy¬ 
drochloride from Injection in Diluent. Storę at room 
temperaturę and use within 4 h. 

Chrom atographit system 
(See Chromatograpny (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 3 
Column temperaturę: 35° 

FI o w ratę: 2,5 mL/mm 
injection voiume: 10 
Run time 

For the Standard soiution: About 2 times the reten- 
tion time of the epirubidn peak 
For the System suitability soiution, Peak identifica- 
tron soiution, and SampJe soiution: About 4,5 
times the retention time of the epirubidn peak 
System suftabllity 

Samples: System suitabllity soiution, Peak Identification 
soiution, and Standard soiution. [Notę—U se the Peak 
Identification soiution to identify the doxorubłdnone 
peak,] 

Suitability reąuirements 

Resolution: NLT 2.0 between epirubicin and dox- 
orubicin, System suitability soiution 
Relative standard devtation: NMT 5.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calcuiate the percentage of each impurity in the por- 
tron of injection taken: 

Result - (rofrs) x (C s /Q) x P x (l/f) x!00 

fu - peak response of each impurity from the 
Sample soiution 

rs - peak response of epirubicin from the Standard 
soiution 

Q = concentration of USP Epirubicin Hydrochloride 
RS in the Standard soiution (mg/mL) 

Cu = nominał concentration of epirubicin 
hydrochloride in the Sample soiution 
(mg/mL) 

P = potency of epirubicin hydrochloride in USP 
Epirubicin Hydrochloride RS (mg/mg) 

F - reiative response factor (see Tobie 1) 

Acceptance crlteria: See Tobie L The reporting thresh- 
old is 0.05% of the area of the epirubicin peak in the 
Standard soiution. 


Table 1 


Marne 

Re lat i ve 
Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Crlteria, 
NMT (%} 

Doxoru bici nonę* 

0.3 

1.4 

1.8 

Daunorubicinone 6 

0.4 

TO 

0.5 

Doxorubicin 

0,8 

1.0 

to 

Eol ruble! n 

1,0 

_ 

_ 

Dihydro- 

daunorubicin* 

1.1 

1,0 

0.5 

Daunorubicin 

1.5 

TO 

05 

Eoidaunorubictn 11 * 

L7 

to 

_ 

Epirubicin dimer r 

2.1 

to 

. 

Any other indkidual 

...impurity 

— 

to 

0.5 

To tal impurities 

— 

— 

3.9 


1 (85,10S)-6,8,10,11 -Tetra hydroxy-B-(hydroxyac ety f)-l -methoxy-7,B,9 H 10* 
tetrahyd rolet racene-5, 12-dl one, 

b (B5,T05)-8-Acelyl-6,8,10,11 - tetra hydro xy-1 -methQxy-7,8,9,10-te- 
tra hy d rotę tracę n e -5 r 12 - d i one, 

c Dihydrodaunorubidn; (85,105)-T0-[(3-Amino-2,3,6-tFrdeoxy^a-L-/yxci-hex- 
opyranoiyl)oxy]-6 H B, VI -Lrihydroxy-8-(1 -hydroxyethyl)-l -methoxy-7,8,9,1 Ci¬ 
te tra hy drote tracę n e- 5,12 - d io n e, 

d (85,105)-B-Ac etyl-10-[( S-amlna-2,3,6-trideDxy-a-L-orań/no-hexopyra- 
nosyl)oxy]-6 f 8,1 f-trlhydroxy-1 -methoxy-7,8,9,10-tetrahydrote tracę ne-5, 

12-dtone, 

f These impurities do not have individual limits; they are induded fn to ta! 
impurides. 

1 8,8 H -[(2fl,4fl)-4-Hydroxy-2'(hydroxymethyl)-l, Tdioxolan-2,4-diyj]bis((85, 

105}-10-f(3-amino-2,3 ł 64rideoxy'<i-L'Ora5/nc>'hexopyrano£yl)oxy]-6 J 8,l 1- 
trihydroxy-l -methoxy-7,8 p 9 l 1O-tetrahydrotetFacene-5,12-rfione}. 

SPECIFIC TESTS 

* PH (791): 2 5-3.5 

* SlERlUTY Tests (71 ): Meets the requirements 

* Bacterial Endotoxin5 Test (85): NMT 1.61 USP Endo- 

toxin Units/mg of epirubicin 

* OTHEft Requir.ements: It meets the requirements in Injec- 

tions and Implanted Drug Products (1). 

ADD1TIONAL REQU!REMENTS 

* Packaginc ano Storage: Preserve in light-resistant con- 

tainers. Storę in a refrigerator. 

* USP Reference Standards (11) 

USP Doxorubicin Hydrochloride RS 

USP Endotoxin RS 

USP Epirubicin Hydrochloride RS 


Epitetracycline Hydrochloride 



C«HmN 2 Os • HCI 480.90 

2-Naphthacenecarboxamide, 4-(dimefhylammo)-l,4,4a,5,5a, 
ó, 11,12a-oaahydro-3,ó, 10,12,12a-pentahydroxy- 
6-methyM,11-dioxo-, monohydrochloride, [4R-(4a*4aft 
5a/3,6a,12a#)]-; 

(4R t 4a5,5a5,6S,1 2a5) 4-(Dimethylamino)- 
1,4,43,5,53,6,11,12a-octahydro-3,6,10,12,12a- 
pentahydroxy-6-methyl-l ,11 -dloxo-2-naphthacenecarbox- 
amide monohydrochloride [23313-80-6]. 

DEFINITION 

Epitetracycline Hydrochloride contafns NLT 70,0% of epite- 
tracycline hydrochloride {C 2 i H^N^Oa ■ HCI). 
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IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay . 

ASSAY 

• Procedurę 

Solution A; 1 ml of phosphoric add dlluted witb water 
to T L 

Solution B: Acetonitrile 
Mobile phase: See Tobie h 


labie 1 


Time 

(min) 

Solution A 
(%> 

Solution B 

i°/o) 

0 

85 

15 

7,5 

60 

40 

7.6 

85 

15 

10 

85 

15 


System suitability solution: 0.025 mg/mL each of USP 
Epitetracycline Hydrochloride RS, USP Tetracycline Hy- 
drochloride RS, USP 4-Epianhydrotetraeycline Hydro¬ 
chloride RS, and USP Anhydrotetracydine Hydrochloride 
RS tn Solution A 

Standard solution: 0.1 mg/mL of USP Epitetracycline 
Hydrochloride RS in Solution A t Sonication may be 
needed to aid dissolution, 

Sample solution: 0.1 mg/mL of Epitetracycline Hydro¬ 
chloride in Solution A. Sonication may be needed to aid 
dissolution. 

Chromatographic system 

(See Chromatography (621X System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Coiumn: 4.6-mm x 15<m; 3-pm packing L60. 

[Notę—LI coiumn is also suitable.) 

Temperatures 
Cofumn: 50 c 
Autosampler: 10° 

Flow ratę: 1 mL/min 
Injection voiume: 10pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTO—The relative retention times for epitetracycline, 
tetracycline, 4-epianhydrotetracycline, and anhydrote- 
traeycline are 1.0, 1.2, 2.1, and 2.3, respectively.] 
Suitability reguirements 

Resolution: NLT 2.5 between epitetracycline and tet¬ 
racycline and NLT 2.5 between 4-epianhydrotetra- 
cycline and a nhydrotetracycline, System suitability 
solution 

Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 0.73%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu tatę the percentage of epitetracycline hydrothlo- 
ride (C^Hz-iMzOa ■ HCl) in the portion of Epitetracycline 
Hydrochloride taken: 

Result - (rt//rj) x (C s /Q) x P x 100 

fu = peak response from the Sample solution 

fs = peak response from the Standard solution 

Q - concentration of USP Epitetracycline 

Hydrochloride RS in the Standard solution 
(mg/mL) 


Cu - concentration of Epitetracycline Hydrochloride 
in the Sample solution (mq/mL) 

P - potency of epitetracycline hydrochloride in 
USP Epitetracycline Hydrochloride RS (mg/ 
mg) 

Acceptance criteria: NLT 70.0% 

IMPURITIES 

* Limit of 4-Epianhydrotetracygune 

Solution A, Mobile phase, System suitability solution, 
Sample solution, and Chromatographic system: Pro- 
ceed as directed in the Assoy. 

Standard solution: 0.002 mg/mL of USP 4-Eph 
anhydrotetracydine Hydrochloride RS in Solution A 
System suitaburty 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 2.5 between epitetracycline and tet¬ 
racycline and NLT 2.5 between 4-eplanhydrotetra- 
cycline and anhydrotetracydine, System suitability 
solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Ca ku la te the percentage of 4-epia nhydro tetracycline 
hydrochloride in the portion or Epitetracycline Hydro¬ 
chloride taken: 


Result = (ruf fi) x (C$/C u ) x P x 100 

fu = peak response of 4-epianhydrotetracycline 
from the Sample solution 

fi = peak response of 4-epianhydrotetracycline 
from the Standard solution 

Ci = concentration of USP 4-Epianhydrotetracydine 

Hydrochloride RS In the Standard solution 
(mg/mL) 

Cu - concentration of Epitetracycline Hydrochloride 
in the Sample solution (mg/mL) 

P = potency of 4-eptanhydrotetracydine 

hydrochloride in USP 

4-Epianhydrotetracydine Hydrochloride RS 
(mg/mg) 

Acceptance criteria: NMT 2.0% 


SPECIFiC TESTS 

* PH (791) 

Sample solution: 10 mg/mL in water 
Acceptance criteria: 2.3-4.0 

* Less on Drying (731} 

Sample: 100 mg 

Analysis: Dry the Sample In a capillary-stoppered bottle 
under vacuum at a pressure not exceeding 5 mm of 
mercury at 60° for 3 h. 

Acceptance criteria: NMT 6.0% 

ADDITIONAL REQUIREMENT5 

* Pachacing and Storage: Preserve in tight, light-resistant 
containers. 

* OSP refekence standards (11) 

USP Anhydrotetracydine Hydrochloride RS 
(43,4a5,l2a5)-4*(Uimethyfamtno}“3,10,11,12a-tetrahy- 
droxy-6-methyM, 1 2-dioxo-l ,4,4a,5,l 2,12a-hex- 
a hy di ro te tra ce n e- 2 - ca rbo xa m id e hyd roch I orid e. 
C22H2iCIN 2 0 7 462,88 
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USP 4-Epianhydrotetracyeline Hydrochloride RS 
(4/?,4a5j 2aĄ-4-(Dimethylamino)-3J OJ 1,12a-tetrahy- 
droxy-6-methyl-1,1 2-dioxo-1 ,4,4 a, 5,12 J 2a-hex- 
ahydrotetracene-2-carboxamide hydrochloride. 
C»Hi3CIN 2 07 462.88 
USP Epitetracycline Hydrochloride RS 
USP Tetracycline Hydrochloride RS 



CsoH^jNOm (Component Bu) 914.13. 

C49H73NOM (Component 8 1b ) 900.10. 

Component B u 

Avermectin Au, 4''-(acetylamino)-5-0-dernethyl-4"-deoxy-, 

(4 "Rh 

(2a£, 4 E,5% 65,67?, 75,8£,11 ff,135,155J7a/?,2Qfi,20a/?,2Qb5)- 
6 ł -{S)-sec-Buty\-5',6 t 6 f , 7J OJ 1J 4,15J 7a,20,20a,20b- 
dodecahydro-20,2Gb-dihydrQxy-5',ó,8, 19-tetramethyI- 
1 7-oxospiro[l 1 ,15-methano-2ftJ 7H-furo[4,3,2-pq] 

[2.6] benzodioxacydooctadecin-13,2'-[2T/]pyran]-7-y(-4-0- 
(4-aceta mIdo-2,4,6-tnd eoxy-3- O-m ethyI -gm -/yxo- 
hexopyranosyl)-2,6’dideoxy-3- O-methyl-a-L-oroh/no- 
hexopyranoside (or {4'"R)-4^(acety!amino)-5-0-demethyl- 
4' J -deoxyavermectin Au) [1 33305-88-1]. 

Component Bm 

Avermectin Au, 4"-(acetylamino)-5-Q-demethyi- 
25-de(l-methy!propyi)-4"-deoxy-25-(1-metnylethyl)-, 

(4 "Ry. 

(2af,4£,5%65 / ć / fi,75,8E, T1 flj 35J 55,1 7a/?,20fl,2Ga/?,20b5)- 
5',6,6',7,10,1 1,14J 5,1 7a,20,2Oa,2 Ob- D odecahydro■ 
20,20b-dihydroxy-ó'-isopropyl-5',6,8J9-tetramethy]- 

1 7-oxospiro[1 1 J5-methano-2H,1 3H,1 7 H -fur o[4,3,2-pq] 

[2.6] benzodioxacyclooctadedn-1 3,2'-[2T/]pyran]-7-yl-4-0- 
(4-aceta m ido-2,4,6-trideoxy-3-0-methyf-a-i-/yxo- 
hexopyranosyl)-2,ó-dideoxy-3-0-methyl-Gt-L-orab/no- 
hexopyranoside (or (4''tf)-4''-(acetyIamino)-5-0-demethyl- 

2 5 - d e (1 - met hy I - p ro py I )-4 "-d e oxy ^ 

25-(1 -methylethyl)avermectrn Au) [133305-89-2], 

» Eprinomectin is a mixture of Component Bu 
and Component B^. It contains not less than 
90,0 percent of Component Bu and not less than 
95.0 percent of Components Bi a and B lb , calcu- 
lated on the anhydrous, solvent-free, and antioxi- 
dant-free basis. It may contain smali amounts of 
a suitable antioxidant 

Packaging and storage —Pre$erve in tight containers, and 
storę between 2 Q and 8° at ambient humfdrty. 

Labeling —Label it to State the name(s) and amount(s) of 
any added substance(s). Label to indieate that it is for veteri- 
nary use only. 

USP Reference standards (11)— 

USP Eprinomectin RS 


Identification— 

A: Infrored Absorption (197M). 

B: The retention times of the Component B u peak and 
the Component B^ b peak in the chromatogram of the Assoy 
preparation correspond to those in the chromatogram of the 
Standard preparalion, as obtained in the Assay. 

Specific rotation (781S): between +1 32° and +140°, 
determined at 405 nm on the anhydrous, soivent-free, and 
andoxidant-free basis. 

Test solution: 5 mg per mL, in chloroform. 

Water Determination, Method la (921): not morę than 
2.0%, determined on 0.250 g. 

Residue on Ignition (281): not morę than 0.1%. 


Dełete the foHowing: 

*Heavy metals, Method II (231): not morę than 10 ppm. 

• (OflleW Hanr20TB) 

Limit of residual so!vents— 

Standard solution /—Transfer 3.0 mL of acetonitrile, 

3,0 mL of methanol, 3.0 mL of isopropyl acetate, and 
3.0 mL of heptane to a 50~mL volumetric fiask. Dilute with 
dimethylacetamide to volume, and mix well. 

Standard solution Ił— Transfer 1.0 ml of Standard solution 
I to a 100-mL volumetric fiask, dilute with dimethylaceta- 
mide to volume, and mix well. Further dilute 10.0 mL of this 
solution with dimethylacetamide to 50.0 mL, and mix well. 

Test solution —Transfer 1 g of Eprinomectin in dimethyla¬ 
cetamide to a 10-ml volumetric fiask. Dilute with dimethyla¬ 
cetamide to volume, and mix well. 

Sensitivity solution /—Transfer 3.0 ml. each of methanol, 
isopropyl acetate, and heptane to a 50-ml volumetric fiask. 
Dilute with dimetfiylacelamlde Lo volume, and mix well. 
Further dilute 50 uL of this solution with dimethylacetamide 
to 25 mL, and mix well. 

Sensitivity solution li —Transfer 3.0 mL of a celon i tri te to a 
50-mL volumetrie fiask, dilute with dimethylacetamide to 
volume, and mix welf. Further dilute 50 pL of this solution 
with dimethylacetamide to 25 mL. 

Sensitivity solution ///—Transfer 5.0 mL of Sensitivity solu¬ 
tion I and 1.0 mL of Sensitivity solution II to a 50-mL volu- 
metric fiask, dilute with dimethylacetamide to volume, and 
mix wefl. [notę —This solution contains 100 ppm (m/m) of 
methanol, isopropyl acetate, and heptane and 20 ppm 
(m/m) of acetonitrile.] 

Chromatographlc system (see Chromatography (621))—The 
gas chromatograph is equipped with a flame-ionization de- 
tector and a 0.53-mm x 25-m fused-silica analytical column 
coated with a 20-pm 53 stationary phase. The carrier gas is 
hefium with a flow ratę of 20 ml per minutę. The chromat¬ 
ograph is programmed as follows: the column temperaturę 
is inereased from 11 G c at a ratę of 5° per minutę to 160° 
and maintained at 160° for 5 minutes. The column tempera¬ 
turę is then inereased at a ratę of 30° per minutę to 220° 
and maintained af 220* for 25 minutes. The injection port 
temperaturę is maintained at 200°, and the detector tem¬ 
peraturę is maintained at 220°. Chromatograph Sen$itivity 
solution III and Standard solution II as directed for Procedurę: 
in the chromatogram obtained from Sensitivity solution Ili, 
the peaks for methanol, acetonitrile, isopropyl acetate, and 
heptane are detectable and elute at relative retention times 
of 1, 2.1, 7.6, and 8,6, respectively, In the chromatogram 
obtained from Standard solution //, the relative standard de- 
viations for the areas of the solvent peaks are not morę than 
5.0% for six mjections. 

Procedurę—Separately injeci equa! volumes (about 1 jjL) 
of Standard solution II and the Test solution , Reinject Stan¬ 
dard solution II in duplicate after every six sam ple injections. 
The individual values for the area response of the two injec- 
Lions agree within ±5% of their corresponding ayerage re- 


USP Monographs 





USP Monographs 


4010 Eprinomectin / Official Monographs 


USP 40 


sponse. Calcu late the percentage of each solvent present us- 
ing the following formula: 

0,1 ZDifuIn) 

in which D h the densiły, in mg per ml, of acetonitrile 
(0787), isopropyl acetate (0.870), methanol (0796), and 
heptane (0,684); r u is the solvent peak area in the chromał- 
ogram obtained from the Test sofution; and r s is the solvent 
peak area in the chromatogram obtained trom Standard so¬ 
lution U, Not morę than 0.005% of acetonitrile is found, and 
the sum of ali so!vents is not morę than 0,5%. 

Limit of 8a-QXo-Bi a — 

Solution A, Soiution B, Diluent, and System suitabifity solu¬ 
tion —Proceed as directed in the Assay. 

System suitabiiity mobile phase —Use the Mobile phase as 
directed in the Assay. 

Mobile phase —Use a mixture of aceton itrile and Solution 
A (137), Make adjustments if necessary (see System Suitabii- 
ity under Chromatography (621)), 

Standard soiution—Use the Standard preparation, pre- 
pared as directed in the Assay. 

Test solution —Use the 4ssoy preparation, p repa red as di¬ 
rected in the Assay . 

Butylated hydroxytoluene solution— Transfer 50 mg of bu¬ 
ty fated hydroxytoiuene to a 100-mL voiumetric fiask, and 
ailute with methanol to volume. Sonicate, if necessary, and 
mix well. Di lute 2 ml of the resulting solution with Diluent 
to 100 mL. 

System suitabifity determination —Use the conditions as di¬ 
rected for Chromatographic system in the Assay. 

Chromatographic system (see Chromatography <621»—The 
liguid chromatograph is eauipped with a 280-nm detector 
and a 4.ó-mm x 25-cm column that contains 5-pm packing 
L7. The flow ratę is 1.5 mL per minutę, and the column 
temperaturę is 40°. Chromatograph the Butylated hydroxytoi- 
uene solution and the Test solution, and record the peak re- 
sponses as directed for Procedurę: the retention time for the 
peak corresponding to butylated hydroxytoluene is approxi- 
mately 12 to 17 minutes, and the relative standard deviation 
of the peak area is not morę than 3,0% for srx injections, In 
the chromatogram obtained from the Test solution , the re¬ 
tention time for the peak corresponding to 8a-oxa-Bu is ap- 
proximately 4 to 9 minutes. 

Procedurę— Se pa ratę ly inject egual volumes (about 15 pL) 
of the Butylated nydroxytoluene solution and the Test soiution 
into the cnromatograpn, record the chromatograms, and 
measure the areas for the major peaks. Cafculate the con- 
tent of 8a-oxo-Bu, in mg, on the anhydrous, solvent-free, 
and antioxidant-free basis taken by the formula: 

DCPf(ra/r s ) 

in which D is the dilution factor, in mL, used to prepare the 
Test solution; C is the concentration, in mg per mL, of butyl¬ 
ated hydroxytoluene in the Butylated hydroxytoluene solution; 
P is Lhe purity of butylated hydroxytoluene used to prepare 
the Butylatedhydroxytofuene soiution; F is equal to 0.4 and ts 
the relative response factor for butylated hydroxytoluene 
with respect to 8a-oxo-Bu; and fu and are the peak areas 
for 8a-oxo-B 1a and butylated hydroxytoluene in tne chrn- 
matograms obtained from the Test solution and the Butyl¬ 
ated nydroxytoluene solution, respectively. Not morę than 
0,5% of 8a-oxo-Bu is found. 

Related compounds— 

Solution Ą Solution B, Mobile phase, Diluent, System suita- 
hility solution, and Chromatographic system —Proceed as di¬ 
rected in the Assay . 

Standard solution —Use the Standard preparation, pre- 
pared as directed in the Assay. 


Test sofution —Use the Assay preparation, p rep a red as di¬ 
rected in the Assay. 

Procedurę —Inject a volume (about 15 pi) of the Test soiu¬ 
tion into the chromatograph, record the chromatogram, 
and measure the peak areas. Calculate the percentage of 
eprinomectin related compounds in the portion of Eprt- 
nomectin taken by the formula: 

100 (n/r f ) 

in which n is the peak area of each IndMdual related sub^ 
stance obtained from the Test solution, and n is the sum of 
the responses of alt the peaks: for related compounds with 
relative retentions of 0,23, 0.93, and 1.16 witn respect to 
the Bu peak, not morę than 1.0%; for impurity A, not morę 
than 1.0%; for impurity E, not morę than 1,0%; for all other 
known impurities, not morę than 0.5%; for to tal unknown 
impurities, not morę than 1,0%; and for total impurities, 
not morę than 5.0% is found. 

Assay— 

Solution A: 0.1% (v/v) solution of perchloric acid In 
water, 

Solution B: aceton! trile. 

Mobile phase —Use variable mixtures of Solution A and So- 
lution B as directed for Chromatogrophic system . Make ad¬ 
justments if necessary (see System Suitabiiity under Chromo- 
tography (621)). 

Diluent —Prepare a solution of four vofumes of methanol 
and one volume of water. 

Standard preparation —Dis$olve an accurately weighed 
guantity of USP Eprinomectin RS in Diluent to prepare a so¬ 
lution naving a known concentration of about 0.500 mg per 
mL. 

System suitabiiity solution —Transfer 4 mL of Standard 
preparation to an HPLC vlal. Add 2 drops of 1 M sodium 
nyaroxide and fet stand for 20 minutes prior to injecting 
into the chromatograph, 

Assay preparation —Dissolve an accurately weighed guan¬ 
tity of Eprinomectin in Diluent to prepare a solution having 
a Known concentration of about 0.500 mg per mL, 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eauipped with a 245-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
L7. The flow ratę is 1.5 mL per minutę, and the column 
temperaturę is 40°, The chromatograph is programmed as 
follows: 


Time 

(minutes) 

Solution A 
(°/o) 

Solution B 
r/o) 

Efcition 

0-15 

45 

55 

isocratic 

15-25 

45—>5 

55—*95 

linear gradient 

25-30 

5-445 

95-455 

linear gradient 

30-35 

45 

55 

isocratic 


Chromatograph the 5ysfem suitabiiity sofution and the Stan¬ 
dard preparation as directed for Procedurę: the relative reten¬ 
tion times are about 0.55, 077, 1.00, 1.05, and 1,28 for 
impurity A, component Brb, component Bu, impurities C + 
D, and impurity E, respectively; tne resolution, /?, belween 
romponents Bib and Bu is not less than 3; the resolution. R t 
between component Bu and impurities C + D is at least 1; 
the symmetry factor for the Bu peak is not morę than 1.5; 
and the theoretical piąte count for the Bu peak is greater 
than 4,500. In the chromatogram of the Standord prepara¬ 
tion, the relative standard deviation for the peak correspond¬ 
ing to Bu is not morę than 1.0% for five injections. 

Procedure—Se para te ly inject egual volumes (about 15 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
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ure the areas for the major peaks. Calculate the percentage 
of component B ]rt by the formula: 

100 (m / r r ) 

rn which r y is the peak area of component Bu in the chro- 
matogram obtained from the Assay preporation; and r r is the 
sum of the peak areas of components bu and Bu* 

Calculate the guantity, in mg, of CsoH^sNOu (component 
Bia) and C 49 H 73 NO 14 (component bu) in the portion ot Epri- 
nomectin taken by the formula: 

Dąrufrs) 

in which 0 is the dilution factor, in mL, used to prepare the 
Assay preporation; C is the concentration, in mg per mL, of 
component Bu or component Bu in the Standard prepara- 
thn; and r^and are the peak areas of component Bu or 
component Bu in the chromatograms obtained from the 
Assay preporation and the Standard preporation, respectively. 


Eguilin 



C, b H 20 O 2 268.35 

Estra-l,3,5(10),7-tetraen-1 7-one, 3-hydroxy-; 
3-Hydroxyestra-l,3,5(10),7-tetraen-l 7-one [474-86-2], 

DEFINITION 

Eguilin contains NLT 97,0% and NMT 103.0% of equiJin 
(C 1 B H 2 o 02 ), calculated on the dried basis, 

IDENTIFICATION 

* A, INFRARED ABSGRPTIGN <197K) 

* B, llLTRAV10LET ABSORPTION <197U) 

Sample soiution: 50 pg/mL in alcohol 

A5SAY 

* Procedurę 

Mobile phase: Acetonitrile and water (35:65) 

Interna] standard soiution: 35 pg/mL of phenol in 
acetonitrile 

Standard soiution: 0.2 mg/mL of USP EquiKn RS in /n- 
ternol stan dard soiution 

Sample soiution: 0.2 mg/mL of Eguilin in Interna / stan¬ 
dard soiution 

Chromatographrc system 

(See Chromatograpny <621), System Suitabiiity.) 

Modę: LC 

Detector: UV 280 nm 
Column: 3,9-mm x 30-em; packing LI 
Flow ratę: 2 mL/min 
Injectron voiume: 20 pL 
System suitabiiity 
Sample: Standard soiution 

[Notę—T he retention times for phenol and eguilin are 3 
and 14 min, re$pectively.] 

Suitabiiity requirements 

Resolution: NLT 5 between eguilin and phenol. Ad- 
just the operating parameters such that the peak of 
the Standard soiution is about 0.7 full-sca!e. 

Relative standard deviatron: NMT 2.0% for five rep- 
licate injections 


Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of eguilin (ĆiehboOa) in the 
portion of Eguilin taken: 

Result = (RJRs) x (ts/G) x 100 

R u - peak response ratio of eguilin to the internaI 
standard from the Sample soiution 
fis = peak response ratio ot equiirn to the internal 
standard from the Standard soiution 
C 5 - concentration of USP Eguilin RS in the 
Standard soiution (mg/mL) 

G = concentration of Equilm in the Sample soiution 
(mg/mL) 

Acceptance criteria: 97.0%-103,0% on the dried bas is 

IMPURITIES 

* Residue om Ignition (281): NMT 0,5% 

SPEC1FIC TESTS 

* Optical ROTATION, Specific Rotation <781S) 

Sample soiution: 20 mg/mL, in dioxane 
Acceptance criteria: +300° to +316° 

* Loss on Drying (731) 

Analysis: Dry under vacuum at 105 q for 1 h, 
Acceptance criteria: NMT 0,5% 
ł Clarity of Solution 

Sample solution: 1 mg/mL of Eguilin prepared as fol- 
lows. Add 100 mg to 100 mL of 1 N sodium hydroxide 
in a 125 ml conical fiask, 

Analysis: Heat the Sampfe sofution on a steam bath un- 
til solution Is complete, then cool, and transfer to a 
100-mL color-comparison tubę. 

Acceptance criteria: The soiution is elear. 

ADDITIONAi REQU!REMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

* USP REFERENCIE STANDARD5 (11) 

USP Eguilin RS 


Ergocalciferol 



CmH„0 396.65 

9,T0-Secoergosta-5,7,10 (19),22-tetraen-3-oJ, (3ft5Z,7f, 
22E)-; 

Ergocalciferol [50-14-6]. 

DEFINITION 

Ergocalciferol contains NLT 97,0% and NMT 103.0% of er- 
gocalciferol (GaH^O). 

IDENTIFICATION 
« A. IMFRARED ABSORPTION (197K) 

Wavelength rangę: 2.-12 pm 
» B, Ultraviolet Absorption <197U) 

Analytical wavelength: 265 nm 
Sample solution: 1 0 ug/mL in alcohol 
Acceptance criteria: Meets the requirements in the 
chapter. Absorptmties do not differ by morę than 
3,0%, 
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Sample solution: 0.5 mg in 5 ml of chloroform 
Analysis: Add 03 ml of acetic anhydride and 0.1 mL of 
sulfuric add to the Sample solution , and sbake 
vtgorously, 

Acceptance criteria: A briplit red color is produced and 
rapidly changes through violet and blue to green. 

* D. Thin-Iayer Chromatography 

[Notę—F or the Standard Solutions and the Sample solu¬ 
tion , follow these procedures: use low-actinic glassware, 
dissofve the sam pies without heatmg, and use the solu- 
tions immediately.] 

Diiuent: 10 mg/mL of squalane in chloroform 
Standard solution A: 50 mg/mL of USP Ergocalciferol 
RS in Diiuent 

Standard solution B: 100 pg/mL of USP Ergosterol RS 
in Diiuent 

Sample solution: 50 mg/mL of Ergocalciferol in Diiuent 
Chromatographic system 
(See Chromatography {62 1), Thin-Layer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 10 pL 

Deveioping soh/ent system: Cydohexane and ether 

Spray reagent: 20 mg/ml of acetyl thloride in anti- 
mony tnchloride TS 
Analysis 

Sam pies: Standard solution A, Standard solution 8, and 
Sample solution 

[Notę—P erform the development and subsequent oper- 
atlons in the dark.] 

Place the pfate in a cham ber containing and equiii- 
brated with Developing solvent system. Develop until 
the so!vent front has moved about 15 cm above the 
linę of appfication. Remove the piąte, allow the sol- 
vent to evaporate, and spray with Spray reagent, 
Acceptance criteria: The Sample solution shows a yel- 
lowrsh-orange area (ergocalciferol) having the same R$ 
value as the area of Standard solution A and may show 
a violet area below the ergocalciferol area. The color of 
the violet area is not morę Intense than that of the 
violet area from Standard solution 8. 

AS5AY 

* Procedurę 

Dehydrated hexane: Prepare a chromatographic col- 
umn by packing a chromatographic tubę, Bem x 
60 cm, with 500 g of 50- to 250-jim chromatographic 
siliceous earth, activated by drying at 150 D for 4 h. (See 
Chromatagmphy {62 1), Cofumn Chromatography.) Pass 
500 ml of hexane through the coJumn, and collect the 
eluate in a gfass-stoppered fiask. 

Mobile phase: n-amyl alcohol in Dehydrated hexone (3 
in 1000) 

System suitability solution: 250 mg of USP Vitamin D 
Assay System Suitability RS in 10 mL of a mixture of 
toluene and Mobile phase (1:1). Heat this solution, 
under reflux, at 90° for 45 min, and cooL [NOTE—This 
solution contains cholecafciferoi, prechotecaldferot, and 
t rans-ch olecaldferol. ] 

[NOTĘ—For the stock Solutions, follow these procedures: 
use low-actinic glassware, dissofve the samples without 
heating, and prepare the Solutions fresh daily.] 

Standard stock solution: 0.6 mg/mL of USP Ergotaltif- 
erol RS in toluene 

Standard solution: 12Qpg/mL of USP Ergocalciferol RS 
m Mobile phase , p repa red from Standard stock solution 


Sample stock solution: 0.6 mg/mL of Ergocalciferol in 
toluene 

Sample solution: 120 ug/mL of Ergocalciferol in Mobile 
phase, p repa red from Sample stock solution 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Oetector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing L3 
Injection size: 5-1 0 pL 
System suitability 
Sample: Sys tern suitability solu don 
[Notę—T he relative retention ttmes for prechoie- 
calciferol, fram<h olecaldferol, and cholecafciferoi are 
0.4, 0.5, and 1.0, respectively.] 

Suitability reguirements 

Re solution: NLT 1.0 between from-c h olecaldferol 
and p rec hol eta I afero I 

Relatwe standard deviation: NMT 2.0% for the peak 
response of cholecalciferol 
Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of ergocalciferol in 

the portion of Ergocalciferol taken: 

Result = (ru/r s ) x (Cs/G) x 100 

r u - peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs - concentration of USP Ergocalciferol RS in the 
Standard solution (pg/mL) 

Cu - concentration of Ergocalciferol in the Sample 
solution (pg/mL) 

Acceptance criteria: 97,Q%-103.0% 

IMPURITIES 

* Reducing Substances 

Standard solution: 0.2 pg/mL of hydroguinone in de¬ 
hydrated alcohol 

Sample solution: 10 mg/mL of Ergocalciferol in dehy¬ 
drated alcohol 
Blank: dehydrated alcohol 
Analysis 

Samples: Standard solution, Sample solution, and Blank 
To 10 mL each of Standard solution , Sample solution , 
and Blank , add 0.5 mL of 5 mg/mL bfue tetrazoiium In 
methanok Then add 0.5 mL of tetramethylammonium 
hydroxide TS in dehydrated alcohol (1 in 10). Allow 
tne mixture to stancf for 5 min, accurately timed, then 
add 1 mL of glacial acetic add. Determine the absorb- 
ance of the solution at 525 nm, with a suitable spec* 
tram eter, against the Blank . 

Acceptance criteria: The absorbance of the Sample so- 
lution rs NMT that of the Standard solution. 

SPECIF1C TEST5 

* Melttng Rangę qr Temperaturę, Class Ib (741): 

115°-119° 

* Optical Rotatign, Spedfic Rotation (7S1S) 

Sample solution: 15 mg/mL in alcohol [Notę—P repare 
and use the solution without delay. Use Ergocaldferol 
from a Container opened not longer than 30 min,] 
Acceptance criteria: +103° to +106* 

ADDITIONAL R£QUIREMENTS 

* Packagjnc and Storage: Preserve in hermeticaily sealed 
containers under nitrogen, and storę in a cool place pro- 
tected from light. 
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© USP Reference Standards {11) 

USP Ergocaldferol RS 
USP Ergostero! RS 
C 28 H, 4 0 396.66 

USP Yitamin D Assay System Suitability RS 


EirągioeaBcgferoB CapsaJes 

DEFINtTION 

Ergocaldferol Capsules usually consist of an edible vegetable 
oil soJution of Ergocaldferol, encapsulated with Gelatin. 
Ergocaldferol Capsules contain NLT 100.0% and NMT 
120.0% of the labeled amount of vitamin D as ergocaldf¬ 
erol (CtęHwO), 

ASSAY 

Procedurę 

[Notę —Throughout this Assay, protect Solutions contain- 
śng, and derived from, the test spedmen and the Refer¬ 
ence Standard from the atmosphere and light, prefera- 
bly by the use of a blanket of inert gas and [ow-actinic 
glassware.] 

Dehydrated hexane: Prepare a chromatographic col- 
umn by packrng a chromatographic tubę, 60-cm x 
S-cm in diameter, with 500 g of 50- to 25G-pm chro¬ 
matographic slltceous earth, activated by drying at 150° 
for 4 h. (See Chromatography (621), Cofamn Acfsorption 
Chromatography.) Pass 500 ml of hexanes through the 
column, and coliect the eluate in a glass-stoppered 
fiask. 

Butylated hydroxytoluene solution: 10 mg/mL of bu- 
tylated hydroxytoluene in chromatographic hexane 
Agueous potassium hydroxide Solutions 1 g/ml of po 
ta5sium hydroxide in freshly boiled water. [NOTE-Pre- 
parę this solution fresh daily.] 

Alcoholic potassium hydroxlde solution; 3 g of potas¬ 
sium hydroxlde in 50 mL of freshly boiled water. Add 
10 mL of aicohol, and dilute with freshly bolted water 
to 100 mL. [Notę —Prepare this solution fresh daily.] 
Sodium ascorbate solution: 1 75 mg/mL of ascorbic 
add in 1 N sodium hydroxide. [Notę— Prepare this solu¬ 
tion fresh daily.] 

Sodium sulfide solution: 12 g of sodium sulfide in 
20 mL of water. Dilute with glycerin to 1 00 mL. 

Mobile phase: Dehydrated hexane and n-amyl alcohoi 
(997:3). The ratio of components and the flow ratę 
may be vaned to meet the System suitahility 
reguirements. 

Standard stock solution: 0.5 mg/mL of USP Ergocaldf¬ 
erol RS in toluene. [Notę— Prepare solution fresh daily.] 
Standard solution A: 20 pg/mL from the Standard 
stock solution In Mobile phase. [Notę— Storę this solution 
at a temperaturę not above 0°.] 

Standard solution B: Pipet 4 mL of the Standard stock 
solution into a round-bottomed fiask fitted with a refiux 
condenser, and add 2 or 3 crystals of butylated 
hydroxytoluene. Displace the air with nitrogen, and 
heat in a water bath maintarned at a temperaturę of 
90 c in subdued light under a nitrogen atmosphere for 
45 min to obtain a solution contammg yitamin D and 
pre-vitamin D, Cool, transfer with the a id of several 
portions of Mobile phase to a 100-mL volumetric fiask, 
and dilute with Mobile phase to volume. 

System suitability solution: 100 mg of USP Vitamin D 
Assay System Suitability RS to a 10-mL voluinetric fiask. 
Add a mixture (1 in 5) of toluene and Mobile phase to 
vofume, and mix. Heat a portion of this solution under 
reflux, at 90° for 45 min, and cooL 
Sample solution: Reflux NLT 10 Capsules with a mlx- 
ture of 10 mL of Sodium ascorbate solution and 2 drops 
of Sodium sulfide solution on a steam bath for 10 min, 
crush any remaining solids with a biunt giass rod, and 


continue heating for 5 min, Cool, and add 25 mL of 
alcohoi and 3 mL of Agueous potassium hydroxide solu¬ 
tion. Reflux the mi xturę on a steam bath for 30 min. 
Cool rapidly under running water, and transfer the sa- 
ponified mixture to a conical separator, rinsing the sa- 
ponification fiask with two 15-mL portions of water, 

10 mL of alcohoi, and two 50-ml portions of ether. 
[Notę—U se ether within 24 h after opening the Con¬ 
tainer.] Shake the combined sapań ified rnixture and 
rinsings vigorously for 30 s, and allow to stand until 
both layers are elear. Transfer the aqueous phase to a 
second conical separator, add a mixture of 10 mL of 
alcohoi and 50 mL of solvent hexane, and shake vigor- 
ously. Allow to separate, transfer the aaueous phase to 
a third conical separator, and transfer the solvent hex- 
ane phase to the first separator, rinsing the second 
separator with two 10-mL portions of solvent hexane 
and adding the rinsings to the first separator. Shake the 
agueous phase in the third separator with 50 mL of sol- 
vent hexane, and add the solvent hexane phase to the 
first separator. Wash the combined ether~solvent hexane 
extracts by shaking vigorousfy with three 50-mL por¬ 
tions of Alcoholic potassium hydroxide solution , and wash 
with 50-mL portions of water viqorous3y until the last 
washing is neutral to phenolphtnalein. Draln any re¬ 
maining drops of water from the combined ether-sol- 
vent hexane extracts, add 2 sheets of 9-tm filter paper, 
in strips, to the separator, and shake. Transfer Lhe 
washed ether-solvent hexane extracts to a round-bot- 
tomed fiask, rinsing the separator and paper with soi- 
vent hexane. Combine the so!vent hexane rinsings with 
the ether-so!vent hexane extracts, add 100 pL of Butyl- 
ated hydroxyloiuene solution, and mix. Evaporate 3n a 
vacuum to dryness by swirling in a water bath main- 
tained at a temperaturę not higlier than 40°. Cool 
under running water, and introduce nitrogen sufficient 
to restore atmospherk pressure. Without delay, dlssolve 
and difute the residue in an accurately measured vol- 
ume of a mixture (I in 5) of toluene and Mobile phase , 
until the concentration of vitamin D is about 25 pg/mL. 
Chromatographic system 
(See Chromatography <621), System Suitability ,) 

Modę; LC 

Detector: UV 254 nm 
Column: 25-cm x 4.6-rnm; packtng L3 
Injection size: 20 pL 
System suitability 
Sample: System suitability solution 
[Notę—T he relative retention times for pre-cholecafcif- 
erol, trans-cholecalciferol, and cholecaldferoi are 0.4, 
0,5, and 1.0, respectively.] 

Suitability reguirements 

Resolution: NLT 1.0 Is between from-cholecalciferol 
and pre-chofecalciferol 

Relative standard deviation: NMT 2.0% for the cho- 
lecalciferol peak 
Analysis 

Samples: Standard solution A, Standard solution B, and 
Sample solution 

Ergocaldferol resportse factor 
Ca I cu f a te the Ergocaldferol response factor f Fd: 

Fo = Q/r s 

Cj - concentration of USP Ergocaldferol RS in the 
Standard solution A (pg/mL) 
rs = peak response of ergocaldferol from Standard 
solution A 

Pre-ergocaldferol response factor 
Caiculate the concentration of ergocaldferol, Cs, in 
pg/mL, in the Standard solution B: 

C s = F d x d s 

Fo = ergocaldferol response factor 
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C i ~ peak area of ergocaiciferol from Standard 

solution B 

Calcuiate the concentration of pre-ergocalciferol, C pre/ 
in pg/mL, in the Standard solutbn B: 

Cprę - Cs ~ C S 

O - concentration of USP Ergocaiciferol RS in the 
Standard solution A (pg/mL) 

Cs ~ concentration of ergocaiciferol in the Standard 
solution B (pg/mL) 

CaJculate the response factor, F pn?f for pre- 
ergocalciferol: 


Cpre = concentration of pre-ergocaiciferol (ug/mL) 

C prf - peak response of pre-e rg ocal cif e roi from 
Standard solution B 

[NOTĘ—The value of F pw determined in duplicate, on dr- 
ferent days, can be used during the entire procedurę.] 

Vitamin D content 

Calcuiate the percentage of the labeled amount of vi- 
tarnin D as ergocaiciferol (C^kUjO) in the portion of 
Capsules taken: 


Result = [[{Fo X r c ) + (Fpn x C P n)yCu} x 100 

Fq = ergocaiciferol response factor 

r c - peak area of ergocaiciferol from the Sample 
solution 

Fpie ~ pre-ergocalciferol response factor 

r pfę = peak area of pre-ergocalciferol from the 
Sample solution 

Cu - nominał concentration of ergocaiciferol in the 
Sample solution (pg/mL) 

Acceptan ce criteria: 100.0%-1 20.0% 

PERFORMANCE TESTS 

* BlSINTEGRATION <701} 

Buffer solution: 0.05 M acetale buffer, prepared by 
mixing 2.99 g of sodium acetate and 1.66 mL of glacia 
acetic add with water to obtain 1000 mL of solution 
having a pH of 4.5 ± 0.05 
immersion fluid: Buffer solution 
Time: 45 min 

Acceptance enteria: Meet the reguirements 

* ONI for mity OF Dosage UiMiTS (905): Meet the 

requirements 

ADDDTIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 

containers* 

* Labeling: Label the Capsules to indicate the content of 

ergocaiciferol in mg. The actwity may be expressed also 
in terms of USP Units, on the basis that 40 USP Vitamin 
D Units = I pg, 

o USP Reference Standard* (Tl) 

USP Ergocaiciferol RS 

USP Vitamin D Assay System Suitability RS 


Ergocaiciferol Orał Solution 

DEFINITION 

Ergocaiciferol Orał Solution is a solution of Ergocaiciferol in 
an edible vegetable oil, in Polysorbate 80, or in Propylene 
GlycpL !t contains NLT 100.0% and NMT 120.0% of the 
labeled amount of yitamin D as ergocaiciferol (CsekUO). 

ASSAY 
* Procedurę 

Mobile phase: Chloroform containing alcohoE as a 
preservative 


Standard stock solution: 50 pg/mL of USP Ergocalcif- 
erol RS in chloroform. [Notę—P repare this sofution fresh 
dailyj 

Standard solution A: 5 pg/mL of USP Ergocaiciferol RS 
from the Standard stock solution in chloroform. [Notę— 
Storę this Standard sofution A at a temperaturę not 
above 0 C .] 

Standard solution B: Transfer 5.0 mL of the Standard 
stock solution into a round-bottomed fiask fitted with a 
ref1ux condenser* Displace the air with nitrogen, and 
reflux for 1 h in a water bath under a nitrogen atmos- 
phere to obtain a solution containing ergocaiciferol and 
pre-ergocatciferol. Cool, transfer, with the aid of several 
portions of chloroform, to a 50-mL volumetric fiask, dk 
lute with chloroform to volume, and mix. 

Sample solution: Equiva1ent to 5 pg/mL of ergocalcif- 
erof from an accurately measured volume of Ora! Solu- 
tion in chloroform 
Chromatographic system 
(See Chromatograpny (621 >, System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L3 
Flow ratę: 1 mL/min 
fnjection size: 10-20 pL 
System suitability 
Sample: Standard sofution B 

[Notę—T he rełative retention tSmes for pre-ergocalcif- 
erol and for ergocaiciferol are 0*8 and 1.0, 
respectively.] 

Suitability requirements 

Resolution: NLT 1.0 between the pre-ergocalciferol 
peak and the ergocaiciferol peak 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution A f Standard solution B , and 
Sample solution 

Ergocaiciferol response factor 

Calcuiate the Ergocaiciferol response factor , F D \ 

Fo — Csfrs 

Ci - concentration of USP Ergocaiciferol RS in the 
Standard solution A (pg/mL) 
rs = peak response of ergocaiciferol from Standard 
solution A 

Pre-ergocaldfero! response factor 
Calcuiate the concentration, Ck, in pg/mL, of 
ergocaiciferol in Standard solution B\ 

C s = F 0 * Cs 

Fo - Ergocaiciferol response factor 
Cs = peak area of ergocaiciferol from Standard 
solution B 

Calcuiate the concentration, C pret in pg/mL, of pre- 
ergocalciferol: 

CV = Q - Cs 

Cs = concentration of USP Ergocaiciferol RS in the 
Standard solution A (pg/mL) 

Cs = concentration of ergocaiciferol in the Standard 
solution B (pg/mL) 

Calcuiate the Pre-ergocalciferol response factor ; F pre : 

Fpre — C pref t p 

Cpre = concentration of pre-ergocaiciferol (ug/mL) 
r p ~ peak response of pre-ergocalciferol from 
Standard solution B 
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Vłtamin D content 

Calculate the percentage of the labeled amount of 
vitamfn D as ergocalciferol (CasH^O) In the portion of 
Oral Sol u don taKen: 

Result - {[(f D x r c ) + (fpm x //**)]/GJ * 100 

Fd - ergocalciferol response factor 

r c = peak area of ergocalciferol from the Sampie 
sululiun 

F pre = response factor for pre-ergocaldferol 

r pf& - peak area of pre-ergocaldferol from the 
Sampie solution 

Ca - nominał concentration of ergocalciferol in the 
Sampie solution (pg/ml) 

Acceptance crrteria: 10G.G%-120.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

« Labeling: Label the Orał Solution to inclicate the concem 
tratlon of ergocalciferol, in mg per dosage unit, The ac- 
tłvity may be expressed aiso in terms of USP Units, on 
the basis that 40 USP Vitamin D Units = 1 pg, 

* USP Reference Standard* (11) 

USP Ergocalciferol RS 


Ergocalciferol Tablets 

DEFINITION 

Ergocalciferol Tablets eontain NLT 100.0% and NMT 
120 *0% of the labeled amount of ergocalciferol (C^ELmO). 

IDENTIFICATION 

# A, Ultraviolet Absorption 

Standard solution: 0.01 mg/mL of USP Ergocalciferol 
RS in akohol 

Sampie solution: Evaporate 1 mL of the Sampie solution 
obtained from Identification test B under a stream of 
nitrogen to dryness. Dissolve the residue in 50 mL of 
alcohol. 

Analysis 

Sampies: Standard solution and Sampie solution 
Acceptance criteria: The absorption spectrum of the 
Sampie solution exhibits maxima and minima at the 
same wavelengths as that of the Standard solution , con- 
cormtantty measured* 

• B, COLOR REACTION 

Sampie solution: Triturate a ąuantity of powdered Tab¬ 
lets, equivatent to 5 mg of ergocalciferol, with 10 mL of 
chloroform, and fi Jter. 

Analysis: To 5 mL of the Sampie solution add 0*3 ml of 
acetic anhydride and 0.1 ml of sulfuric add, and shake 
vigorously* 

Acceptance critena: A bright red color i$ produced and 
rapidly changes through violet and blue to green* 

ASSAY 

• Procedurę: Proceed with Tablets as directed in Vitomin D 
Assay(581), Chemical Method. 

Acceptance criteria: 100*0%-?20.0% 

PERFORMANCE TESTS 

* Disintegration (701) 

Time: 30 min 

* Uniformity of Dosage Units (903): Meet the 
reąuirements 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight, light-resistant 

containers. 

* Labeling: Label the Tablets to indicate the content of 
ergocalciferol, in mg. The activity may be expressed aiso 


in terms of USP Units, on the basis that 40 USP Vitamin 
D Units = 1 pg, 

* USP Reference Standards (11) 

USP Ergocalciferol RS 


Ergoloid Mesylates 



Oif —CWtCHjJ, 

—CHjCH(CNj ) 3 

C^H 4 tNiOs ■ ChUOjS (dihydroergocomine mesylate) 659*79 
Ci 5 H 41 N 5 0i - CH,0 3 S (dihydroergocristine mesylate) 707.84 
C 32 H 43 N 5 O 5 * CH 4 O 1 S {dihydro-a-ergocryptine 

mesylate) 673*82 

C^H^N^Os * CH.iG]S (dihydro-fLergocryptine 

mesylate) 673.82 

Erqotamam3',Ó',18-trione, 9,1O-dihydro-12'-hydroxy-2',5 / - 
Dis(l-methylethyl)-, (SkcJOot)-, monomethanesulfonate 
(saft) mixture with 9,10ot-dihydrod2^hydroxy-2'- 
(1-methylethyl)-5T*-(phenylmethyl)erqotaman-3^6^ 
18-trione monomethanesulfonate (salt), 9,10a-drhydro- 
T 2 I -hydroxy-2'-(1 -methylethyl)-5'a- 
( 2 -methyinropy IJergntaman-3 V 6 L 18-trione 
monomethanesulfonate (salt), and 9,10a-dihydro-12'- 
hyd roxy-2'-( 1 -methy!ethyl)-5'o- 
( 1 -mętny lpropyl)ergotaman-3', 6 ', 18-trione 
monomethanesulfonate (salt). 

Dihydroergotoxine monomethanesulfonate (salt). 

An eguiproportional mixture of dihydroergocomine 
mesylate, dihydroergocristrne mesylate, and rado of 
drhydro-cx-ergocryptine mesylate to d t hydro-/?- 
ergocryptine mesylate is (1*5-2.5:1) [8067-24-1]* 

» Ergoloid Mesylates is a mixture of the 
methanesulfonate salts of the three hydrogenated 
alkaloids, dihydroergocristine (C35H41N5O5 * 
CH4O3S), dihydroergocomine (C^hUiNsOs ■ 
CH4G3S), and dihydroergocryptine (C 32 H 43 N 5 O 5 * 
CH-sOsS), in an approximate weight rafio of 
1:1:1. Ergoloid Mesylates contains not less than 
97*0 percent and not morę than 103.0 percent of 
the alkaloid methanesulfonate mixture, calculated 
on the anhydrous basis, and not less than 
30,3 percent and not morę than 36.3 percent of 
the methanesulfonate salt of each of trie individ- 
ual alkaloid*. Dihydroergocryptine mesylate exists 
as a mixture of alpha - and beto- isomers. The 
ratio of alpha - to beta- isomers is not less than 
1 *5:1 *0 and not morę than 2*5:1 *0. 

Packaging and storage—Preserye in tight, light-resistant 
containers* 

USP Reference standards (11)— 

USP Ergoloid Mesylates R5 
Identification— 

A: The IR absorption spectrum of a potassium bromide 
dispersion of li exhibits maxima only at the same wave- 
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lengths as that of a similar, undried preparation of USP 
Ergoloid Mesyiates RS. 

B: In a suitable chromatograph i c cham ber, arranged for 
thin-layer chromatography, place a volume of a solvent sys¬ 
tem consistlng of a mixture of acetone, n-butyl alcohol, am- 
monium hydroxide, and water (65:20:10:5) suffident to de- 
velop the chromatogram. Prepare a test solution of Ergoloid 
Mesyiates in a mixture of chloroform and methanof (9:1) 
containing 40 mg per ml. Apply 1 0 pL of this solution and 
10 fiL of a reference solution of methanesulfonic acicl con¬ 
taining 0.4 ml in 100 mL of a mixture of chloroform and 
methanol (9:1) to a suitable thin-layer chromatographic 
piąte (see Chromatography (621)) coated with a 0,25-mm 
layer of chromatographic silica gel Develop the chromato¬ 
gram until the solvent front has moved 10 cm. Remove the 
piąte from the developing chamber, mark the solvent front, 
and dry in a current of cold ain Spray the piąte with a 1 in 
1000 solution of bromocresol purple in alcohol that previ- 
ously has been adjusted to the purple color with 6 N arm 
monium hydroxide, then place En a stream of warm air until 
the spots appear: the R f value of the methanesulfonic acid 
spot obtained from the test solution corresponds to that 
obtained from the reference solution. 

Spe cifie rotaflon (781 S): between +11.0° and +15.0°. 

Test solution: 10 mg per ml, En dilute alcohol (1 in 2). 
pH (791): between 4.2 and 5.2 En a solution (1 in 200). 
Water Determmation, Method I <921): not morę than 
5.0%. 

Limit of ergotaminę —Prepare three Solutions In a mix- 
ture of chloroform and methanol (9:1) containing 5 mg of 
Ergoloid Mesyiates per mL, 5 mg of USP Ergoloid Mesyiates 
RS per mL, and 5 mg of Ergotaminę Tartrate per mL. Apply 
5-pL vo!umes of the Solutions at polnts about 2 cm from the 
bóttom edge of a thrn-layer chromatographic piąte (see 
Chromatography (621)) coated with a 0.25-mm layer of 
chromatographic silica ge! mixture, and allow the spots to 
dry. Add me solvent system conslsting of a mrxture of chlo¬ 
roform and methanol (9:1) and a smali beaker of ammo- 
nium hydroxide to a suitable chamber, seal, and allow to 
equilibrate for 30 minutes. Deveiop the chromatogram in 
the equIIEbrated chamber until the soEvent front has moved 
about 15 cm from the polnts of applEcation. Remove the 
piąte, air-dry, and locate the spots, flrst by viewlng under 
long-waveEength UV fight, and then by spraying with a rea- 
ent prepared by dIssolving 800 mg of p-(dtmethylamino)- 
enzaldehyde En a mixture of 80 mL of alcohol and 11 mL 
of sulfurlc add: the chromatogram from Ergoloid Mesyiates 
shows prlmary spots that correspond in size and color to 
the spots obtained from the USP Ergoloid Mesyiates RS solu* 
tion, and shows no spot correspondlng to the princtpal spot 
in the chromatogram of Ergotaminę Tartrate. 

Limit of nonhydrogenated alkaSoids —Prepare a solu- 
tlon in alcohol containing 0.4 mg of Ergoloid Mesyiates per 
mL, and prepare a 1 in 10 di! u tion of the flrst solution. 
Determine the absorbances in 1-cm ceEls of the flrst solution 
at 317.5 nm and the dilutron at 280 nm, using alcohol as 
the blank: the absorbance of the flrst solution is not morę 
than 0.1 5 tlmes that of the dilution. 

Assay— 

Mobile phase —Prepare a degassed solution containing a 
mixture of water, aceton i trile, and tnethyJamine (80:20 :2.5). 
Adjust the ratfo as necessary. 

Standard preparation —Transfer about 10 mg of USP Ergo- 
lold Mesyiates R5, accurately welghed, to a 10-mL volumet- 
rlc fiask. Dissolve in a mixture of acetonitrile and water 
(1:1), dilute with the same solvent to vo!ume, and mix. Pre¬ 
pare this solution fresh. 

Assay preparation —Using about 10 mg of Ergoloid Mesy- 
lates, accurately weighed, proceed as directed For Standard 
preparation. 

Chromatographic system (see Chromatography (621))—The 
fiquid chromatograph is egulpped with a 280-nm detector 


and a 4-mm x 30-cm column that contains packing LI. 
Chromatograph the Standard preparation , and record the 
eak responses as directed for Procedurę: the resolution, fl, 
etween dihydro-a-ergocryptine mesylate and 
dlhydroergocristine mesylate is not less than 1 35, the reso- 
lution, /?, between dlhydroergocristine and dihydro-/?- 
ergocryptlne is not less than 1.0; the column efficiency de- 
termined for the dihydro^ergocryptine mesylate peafc is 
not less than 950 theoretEcal plates; the taillng factor for 
dihydro-/3-ergocryptine mesylate is not morę than 2.5; and 
the relatlve standard dev!ation of the sum of the four peaks 
for repllcate injections is not morę than 1.5%. 

Procedurę —Separately Inject equal volumes (about 20 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph by means of a suitable microsynnge or 
sampling valve, record the chromatograms, and measure 
the responses for the major peaks. The order of elution is 
dlliydroergocornine, dihydro-a-ergocryptine, 
dlhydroergocristine, and dihydro-p-ergocryptine. Calculate 
the total guantity, in mg, of these afkaioids in the portion of 
Ergoloid Mesyiates taken by the formula: 

10-CCfu/rs) 

in which C rs the concentration, In mg per mL, of USP Ergo¬ 
loid Mesyiates RS in the Standard preparation and r u and r$ 
are the sums of the responses of the four major peaks ob¬ 
tained from the Assay preparation and the Standard prepara¬ 
tion, respectively. 

Calculate the percentage of each alkaloid taken by the 
formula: 

1 0Qr t (MW)if Z[r,{/WHQj] 

in which n is the peak response of an IndMdual alkaloid; 
(MW)i is the molecular weight of that alkaloid; and I 
[r,(MW)H Es the sum ma tion of the products of peak re¬ 
sponses and molecular weights calculated for the four 
alkaloids. 


Ergoloid MesyBates Cap$iu8es 

» Ergoloid Mesyiates Capsules contain not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of ergoloid mesy- 
lates, consisting of not less than 30.3 percent and 
not morę than 36.3 percent of the methane-sul- 
fonate salt of each of the individua! alkaloids 
(dihydroergocristine, dihydroergocornine, and 
dihydroergocryptine). The ratio of alpha- to beta- 
dihydroergocryptine mesylate is not less than 
1.5:1.0 and not morę than 2.5:1.0. 

Packaglng and sit© ragę-— Preserve in tlght, light-resistant 
contaEners oetween 1 5° and 25°. Do not freeze. 

USP Reference standards {11)— 

USP Ergoloid Mesyiates RS 

Identification— 

A: The retention limes of the major peaks in the chro¬ 
matogram of the Assay preparation correspond to those In 
the chromatogram of the Standard preparation , both relative 
to the interna! standard as obtained in the Assay. 

B: Using a sharp blade, carefully open 1 Capsule and 
transfer the entire contents Into a 250-mL fiask. Inspect the 
encapsulated liguid to ensure that crystallization or agglom- 
eration of the drug substance has not taken place. Add 
5 ml of water to the fiask, and swiri to dissofve, Add 10 mL 
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of p-dimethylaminobenzaldehyde TS; a biue color devefops 
withfn 2 minutes and persists for not less than 10 minutes. 
Microbśal emimeration tests (61} and Tests for speci- 
fsed microorganisms {62 )—The total bacterlal count does 
not exceed 1000 per g, and the total combined molds and 
yeasts count does not exceed 200 per g. Capsules meet also 
the reguirements of the tests for absence of Salmonella spe- 
ties, Escherkhia coli , Staphylococcus aureus, and Pseudomonas 
ueruginosa . The test spec1 men shows an absence of the 
members of the Enterobacteriaceae family and 
Pseudomonadaceae famEly at leve!s greater than 100 per g of 
each. 

Dissolutścm (711)— 

Medium: water; 500 mL. 

Apparatus 2: 50 rpm. 

Time: 15 minutes. 

Procedurę—P lace 1 Capsuie in each vessel, and alfow the 
Capsuie to sink to the bottom of the ves$el before starting 
rotation of the blade. Observe the Capsules, and notę if 
there is membranę formatton. Record Ehe fime that each 
Capsuie ruptures. 

Tolerances —Alf of the Ca psuł es tested raptu re in not 
morę than 15 minutes. [fi or 2 Capsules faif to rupture in 
15 minutes but rupture in not morę than 30 minutes, repeat 
the test on 12 additiona I Capsules. Not morę than 2 of the 
totaJ of 18 Capsufes tested rupture in morę than 15 but not 
morę than 30 minutes. 

Uniformify of dosage units (905): meet the require- 

ments, chloroform being used as the solvent in the proce¬ 
durę for Weight Variation, 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
water, acetonitrile, and triethylamine (32:18:1). Make ad- 
justments if necessary (see System Suitabifity under Chroma- 
tography (621)). 

Interna! standard solution —Dissolve an accuratety 
weighed quantity of m-chloroacetanil ide in acetonitrile to 
obtain a solution havlng a known concentration of about 
OT 2 mg per mL 

Tartaric acid solution—D\sso Ive an accurately weighed 
quantfty of tartaric acid in water to obtain a solution having 
a known concentration of about 5.6 mg per mL. 

Standard preparation —Transfer about25.0mgof USP 
Ergoloid M esy la te s RS, accurately weighed, to a 100-mL vob 
umetric fiask, dissolve in and diEute with Interna! standard 
solution to vo!ume, and mix. Transfer 40.0 mL of this solu- 
tion to a 200-ml volumetric fiask, add 40.0 mL of Tartaric 
acid solution , and mix, 

Assay preparation —Pipet 40.0 mL of Tartaric acid solution 
into a 200-mL volumetnc fiask, and beat in a water bath 
maintained at 50°. Add 10 Capsules (or the equivalent of 
10 mg of ergoloid mesylates), and shake the fiask by me- 
chanical means for 10 minutes or until the gelatin has dis- 
solved. Pipet 40.0 mL of Intemal standard solution into the 
fiask, and shake for an additiona! TO minutes. Remove the 
fiask from the bath and cool to room temperaturę. Transfer 
about 20 mL of the solution to a 30-mL centrifuge tubę, 
and centrifuge at 10,000 rpm for 60 minutes, Filter a por- 
tion of the supernatant through a fiEter having a porosity of 
0.45 jim, distarding the first 5 mL of the filtrate. Use the 
remainder of the fEftrate as the Assay preparation. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 280-nm detector 
and an 8-mm x 10-cm column that contains packing Li. 

The flow ratę is about 2 ml per minutę, Chromatograph the 
Standard preparation, and record the peak responses as di- 
rected under Procedurę: the rdative retention times for m- 
chloroacetantlide, dihydroergoeornine, dlhydro-a-ergocryp- 
tine, dihydroergocristine, and dihydro-/?-ergoayptine are 
about 1.0, 1.4, 1,8, 2.2, and 2.8, respeetively; tne column 
effEdency determined for the dihydro-/?-ergocryptEne peak is 


not less than 950 theoretical plates; the tai ling factor for 
dihydro-/3-ergocryptine is not morę than 2.5 and that for 
dihydroergoeornine is not morę than 2.0; the resolution, R , 
between dihydro-a-ergocryptme and dihydroergocristine is 
not less than 135; ana the relative standard deviation of 
the sum of the four ergoloid mesy fa te peaks for rep lita te 
Enjections is not morę than 2.0%, 

Procedurę —Separately inject equal volum.es (about 50 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the to tal 
quantity, in mg, of ergoloid mesylates in the portion of 
Capsules taken by the formula: 

80C(EJWZRj) 

In which C is the concentration, in mg per mL, of USP Ergo¬ 
loid Mesylates RS in the Standard preparation , and LR U and 
ZRs are sums of the ratios of the peak responses of the indi- 
vidual alkaloids to the peak response of tne Enternal stan¬ 
dard obtained from the Assay preparation and the Standard 
preparation, respectively, Calculate the percentage of each 
of the individual alkaloids in the portion of Capsules taken 
by the formula: 

1QQRu(MW)uJ2[Ri£MW)v] 

in which (MW) U is the moEecuiar weight of the individual 
alkaloid. 


Ergoloid Mesylates Orał Solution 

» Ergoloid Mesylates Orał Solution contains not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of Ergoloid 
Mesylates, consisting of not less than 30.3 per¬ 
cent and not morę than 36.3 percent of the 
methanesulfonate salt of each of the 
individual alkaloids (dihydroergocristine, 
dihydroergocornine, and dihydroergocryptine), 
The ratio of alpho- to beta -dihydroergocryptine 
mesylate is not less than 1.5:1.0 and not morę 
than 2,5:1,0. 

IFackagiiig and storage —Preserze in tight, light-reslslant 
containers. Storę at a temperaturę not exceedlng 30°. 

USP Refererace standards (11)— 

USP Ergofoid Mesylates RS 

Sdentifkation—The retention times of the major peaks in 
the chrom a to gram of the Assay preparation correspond to 
those in the chro ma tog ram of tne Standard preparation, as 
obtained in the Assay. 

Urrafomrtfy of dosage units (905)— 

FOR ORAŁ SOLUTION PACKAGED IN SJNCLE-UN1T CONTAINERS: 
meets the requirements. 

Dellverabie volume (698)— 

FOR ORAŁ SOLUTION PACKAGED IN MULTIPLE-UNIT CONTAINERS: 
meets the requirements. 

ABcohoD Determ mali ora, Method (i (611): between 90,0% 
and 110.0% of the labefed amount of C z H 5 OH. 

Assay— 

Mobile phase and Chromatographic system—Prepare as di- 
ret te d in the Assay under Ergoloid Mesylates. 

Standard preparation —Dissotve an accurately weighed 
guantity of USP Ergofoid Mesylates RS in acetonitrile sofu- 
tion (1 in 5) to obtain a solution having a known concentra¬ 
tion of about 0.25 mg per mL. 
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Assoy preparation ^Transfer an accurately measured voi- 
ume of Orał Solution, equivalent to about 25 mg of ergoloid 
mesylates, to a 100-ml volumetnc fiask. Rinse the pipet 
with smali portions of acetonitrile solution (1 in 5), collect- 
inq the nnsings in the vo[umetrie fiask, Dilute with acetoni¬ 
trile solution (1 in 5) to volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Ergoloid Mesytates, except to inject about 60-ul 
volumes of the Assay preparatlon and the Standard prepara - 
t/on. Calculate the ouantity, in mg, of ergoloid mesylates In 
each ml of the Orał Solution taken by the formula: 

100 (C/V)(ru/r$ 

in which V is the volume, in mL, of Orał Solution taken, and 
the otber terms are as defined theretn, 

Calculate the percentage of each of the Individual alka¬ 
loidu in the Orał Solution taken by the formula glven in the 
Assay under Ergoloid Mesylates. 


Ergolona IMesylates TabBets 

» Ergoloid Mesylates Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of ergoloid mesylates, con- 
sisting of not less than BO.3 percent and not 
morę than 36.3 percent of the methanesulfonate 
salt of each of the individual alkaloids 
(dihydroergocristine, dihydroergocornine, and 
dihydroergocryptine). The ratio of alpha- to beta- 
dihydroergocryptine mesylate is not less than 
1 .5:1.0 and not morę than 2.5:1.0. 

Packaging and storage— Preserve In tight, Jight-resistant 
containers. Storę at 25 c , excursions permltted be twe en 15 G 
and 30°. 

LabelEng—Label the Tablets to indicate that they are in- 
tended for swallowing intact. 

USP Referente standard* <11)— 

USP Ergoloid Mesylates RS 

Identification—Mix a smali amount of powdered Tablets, 
equivalent to about 5 mg of ergoloid mesylates, with 5 ml 
of water and 5 mL of a mixture of egual volumes of gladal 
acetic add and sulfurtc add, and add 1 drop of freshly pre- 
pared ferric chloride solution (1 in 20): a vfolet-blue color 
develops within 5 minutes. 

Dossofutlon ( 711 )— 

Medium; water; 500 mL. 

Apparatus 2: 50 rpm, the distance between the paddle 
blade and the inside bottom of the vessel being maintained 
at 4.5 ± 0.2 cm during the test 
Time: 30 minutes. 

Determine the amount of ergoloid mesylates dissolved us- 
ing the foilowing procedurę. 

Mobile phose —Prepare as directed tn the Assay. 

Standard solution —Dissolve an accurately weighed quan- 
trty of USP Ergoloid Mesylates RS In water to obtain a solu¬ 
tion having a known concentration of about 50 jug per ml* 
Transfer 4 mL of this solution for every 0.5 mg of ergoloid 
mesylates contained in the Tablets to a 200-mL volumetric 
fiask, add 1 mL of 0.1 N hydrochloric add and 100 mL of 
water, mix, and dilute with water to volume. 

Test solution —Transfer a 20-mL portion of the solution 
under test to a suitable Container, add 100 pL of 0.1 N hy¬ 
drochloric acid, and mix. 

Chromatographic system— Proceed as directed tn the As- 
say except that the sum of the relative standard deviatlon 


va!ues for the four ergoloid mesylates peaks for rep lica te ln- 
jections is not morę than 3*0%, 

Procedurę—Separately inject equal volumes (about 
500 \xl) of the Standard solution and the Test solution into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity of ergoloid mesytates as directed in the Assoy* 

7b/eronces—Not less than 75% (Q) of the labeled amount 
of ergoloid mesylates is dlssolved In 30 minutes. 

Uniformity of dosage unifs (905): meet the reguire- 
ments* 

Assay— 

Mobile phose —Prepare a filtered and degassed solution 
containing a mixture of water, acetonitrile, and triethyl- 
amine (700:300:9). Make adjustments if necessary (see Sys¬ 
tem Suitability under Chromatography (621))* 

intemal standard soiution —Transfer about 113 mg of pa- 
paverine hydrochloride to a 1-L fiask. Add a mixture of 0*01 
M tartaric add and acetonitrile (2:1) to vofume, and mlx. 

Standard preparatlon —Transfer about 33 mg of USP Ergo- 
!oid Mesylates RS, accurately weighed, to a 100-mL vofu- 
metric fiask. DIssolve in ana dilute with interna! standard 
solution to volume, and mix. Use a freshly prepared solution. 

Assoy preparation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 5 mg of ergoloid mesy¬ 
lates, to a 50-mL centrifuge tubę. Add 15.0 ml of internai 
standard solution , insert the stopper Into the tubę, and shake 
for about 15 minutes. Centrifuge, filter If necessary, and use 
the elear supernatanL 

Chromatographic system (see Chromatography <621 ))■—The 
liguid chromatograph fs eouipped with a 280-nm detector 
and a 4.6-mm x 15-cm column that contains packlng LI, 

[noi t—Use an LI column capable of handling pH values 
greater than 11,] The flow ratę is about 1*5 mL per minutę. 
Chromatograph the Standard preparation , and record the 
peak responses as directed for Procedurę: the column effi- 
ciency determined for the dihydro-/?-ergocryptine mesylate 
peak is not less than 1000 theoreticai plates; the tailing fac- 
tor for the dihydro-/3-erqocryptlne mesylate peak is not 
morę than 2.0; the resolution, R, between the dihydro-ct- 
ergocryptine mesylate and dihydroergocristine mesylate is 
not less than 2.0, and between dihydroergocristine and 
dihydro-/3-ergocryptine peaks is not less than 2*0; and the 
relative standard dev!atron of the ratio of the sum of the 
four peaks to the Interna! standard for replicate injections is 
not morę than 1.5%. 

Procedurę—Separately inject equaf volumes (about 20 \xl) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks* The order of elution 
is papaverine, dihydroergocornine, dihydro-a-ergoeryptine, 
dihydroergocristine, and dihydro-/i-ergocryptine. Calculate 
the quantity, in mg, of ergoloid mesylates tn the portion of 
Tablets taken by the formula: 

15C(/W Rs) 

in which C is the concentratlon, in mg per mL, of USP Ergo¬ 
loid Mesylates RS in the Standard preparation; and R v and 
are the sums of the ratlos of responses of the four major 
peaks to the response of the internaI standard peak ol> 
tained from the Assay preparation and the Standard prepara¬ 
tion, respecttvefy. Calculate the percentage of each of the 
individual alkaloids taken by the formula: 

1 OOft{MW0yi/£[W<WW0i] 

in which R t is the peak response ratio of the indlvidual alka¬ 
loid to the internal standard; { MW)i is the molecular weight 
of the indlvidual alkaloid; and S[R{A4kV)J is the summatlon 
of the products of peak response ratios and molecular 
weights for the four alkaloids. 
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Ergoloid SVle$yflate$ Sufolingyal Tablets 

» Ergoloid Mesylates Sublingual Tablets contain 
not less than 90,0 percent and not morę than 
110,0 percent of the labeled amount of ergoloid 
mesylates, consisttng of not less than 30.3 per¬ 
cent and not morę than 363 percent of the 
methanesulfonate salt of each of the 
individual alkaloids (dihydroergoeristine, 
dihydroergocornine, and dihydroergocryptine). 
The ratio of alpha - to frefa-dihydroergocryptine 
mesylate is not less than 13:1,0 and not morę 
than 23:1.0. 

Packaging and storage —Preserve in tight, light-resistant 
contalners. Storę at 25*, exeursions permitted between 15° 
and 30°. 

Labeling —tabel the Tablets to indrcate that they are in- 
tended for sublingual administratfon, 

USP Reference sf andards {11)— 

USP Ergoloid Mesylates RS 

Ddentaficatioini—Mix a smali amount of powdered Sublin- 
guai Tablets, equivalent to about 5 mg of ergoloid mesy¬ 
lates, with 5 ml of water and 5 mt ot a mkture of equal 
vo!umes of glacial acetic acid and sulfurk add, and add 1 
drop of fresnly prepared ferric chloride solution (1 in 20): a 
violet-blue color develops within 5 minutes. 

Disintegration (701): 15 minutes. 

Unifomiify of dosage units (905): meet the requtre- 
ments. 

Assay— 

Mobile phase —Prepare a filtered and degassed solution 
containing a mixture-of water, acetonitnle, and trfethyl- 
amrne (700:300:9). Make adjustments if necessary (see Sys¬ 
tem Suitability under Chromatography (621)), 

Interna! standard solution —Transfer about 11 3 mg of pa- 
paverine hydrochloride to a 1-1 fiask. Add a mixture of 0.01 
M tartaric add and acetonitrile (2:1) to volume, and mix. 

Standard preparation —Transfer about 33 mg ofUSP Ergo¬ 
loid Mesylates RS, accurately weighed, to a 100-mL volu- 
metric fiask. Dissolve in and dilute with Interna / standard 
solution to volume, and mix, Use a fresbly prepared solution. 

Assay preparation—' Weigh and finely powder not fewer 
than 20 Sublingual Tablets. Transfer an accurately weighed 
portion of the powder, equivalent to about 5 mg of ergoloid 
mesylates, to a 50-mL centrifuge tubę. Add 1 5.0 mL of in- 
ternal standard solution, insert the stopper into the tubę, and 
shake for about 15 minutes. Centrifuge, filter if necessary, 
and use the elear supernatant. 

Chromatogrophic system (see Chromatography (621))—The 
liquid chromatograph Es eauipped with a 280-nm detector 
and a 4.6-mm x 15-em column that contains packing LI. 
[moje— Use an LI coiumn capable of handling pH yalues 
greater than 11.] The flow ratę is about 1,5 mL per minutę. 
Chromatograph the Standard preparation, and record the 
peak responses as direrled for Procedur? : the column effi- 
ciency determrned for the dihydro-/J-erqocryptine mesylate 
peak is not less than 1000 theoretical piat es; the tailing fac- 
tor for the dihydro-fi-ergocryptine mesyiate peak is not 
morę than 2.0; fhe resofution, R, between the dihydro-a- 
ergocryptine mesylate and dihydroergocnstine mesylate 
peaks es not less than 2.0, and between dihydroergocnstine 
and dihydro-/Tergocryptine peaks Is not less than 2.0; and 
the relative standard deyiation of the ratio of the sum of the 
four peaks to fhe intemal standard for repficate injections is 
not morę than 1,5%. 

Procedurę —Separately inject equal yolumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 


the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The order of elutlon 
es papaverine, dihydroergocornine, dihydro-a-ergocryptine, 
dihydroergocnstine, and dihydro3-erqocryptine. Cafcuiate 
the guantity, in mg, of ergoloid mesylates In the portion of 
Sublingual Tablets taken by the formula: 

15C(Ru/Rs) 

In which C is the concentration, in mg per mL, of USP Ergo¬ 
loid Mesylates RS in the Standard preparation; and R 0 and R$ 
are the sums of the ratios of responses of the four major 
peaks to the response of the internaf standard peak ob¬ 
tained from the Assoy preparation and the Standard prepara¬ 
tion, respectiyely. Cafcuiate the percentage of each of the 
Endividual alkaloids taken by the formula: 

100 R(MW)i 

in which R t is the peak response ratio of the 3ndividual alka¬ 
loid to the intemal standard; (MW), is the molecular weight 
of the indiv!dual alkaloid; and ![/?,( MW)] is the summation 
of the products of peak response ratios and molecular 
weights for the four alkaloids. 


Ergonoyine Maleate 



CioH 2 3N 3 0 2 ■ C,H 4 0, 441.48 

Ergo3ine-8-carboxamide, 9,10-didehydro-/V-(2-hydroxy- 
l-methylethy[)- 6 -methyh, 8^(5)-, (Z)-2-butenedioate (1:1) 
(salt). 

9,10-DidehydrO“N“[(5)-2-hydroxy-l-methylethyl]- 
6 -methyiergoline- 8 jfi-carboxamfde maleate ( 1 : 1 ) (salt) 
[129-51-1]. 

» Ergonovine Maleate contains not less than 
97.0 percent and not morę than 103.0 percent of 
C 19 H 23 M 3 O 2 - C 4 H 4 O 4 , calculated on the dried 
basis. 

Packaging and stoirage—Preserve in tight, light-resistant 
containers, in a cold place, 

USP Reference staodards (11)— 

USP Ergonoyine Maleate RS 
Identification— 

A: Infrared Absorption (197K). 

B: Uitraviofet Absorption (197U)— 

Solution: 20 pg per mL. 

Medium: alcohol. 

Absorptivities at 311 nm, calculated on the dried basis, do 
not differ by morę than 3.0%. 

C: The R f value of the prindpal blue spot obtained from 
the Test preparation corresponds to that obtained from the 
Standard preparation in the chromatogram prepared as di- 
rected in the test for Reiated alkaloids , 

Specifśc ratafiom (781 S): between +51° and 4-56°. 

Test solution: 5 mg per mL, in water. 

Loss on drying (731)—Dry it in vacuum at 80* for 3 hours: 
it loses not morę than 2 . 0 % of Its weight. 

Reiated alkaloids— [notę —Conduct this test promptly, 
with out exposure to daylight and with minimum exposure 
to artificiaf fight,] 
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Adsorbent: 0,25-mm layer of chromatoaraphjc silica qef 
mixture, 

Sofvent mixture —Prepare a mixture of alcohol and ammo- 
nium hydroxide (9:1), 

Standard preparation —Prepare a solution of USP Ergono- 
vlne Mateate RS in Solvent mixture having a known eoncen- 
tration of about 10 mg per ml. 

Standard dilutions —Prepare a series of dilutions of the 
Standard preparation in Soivent mixture baving known eon- 
centrations of about 0.20, 0.10, and 0.05 mg per ml. Use 
immediately after preparation. 

Test preparation —Immediately prior to use, prepare a so¬ 
lu tion of Ergonovine Maleate in Solvent mixture having a 
concentration of about 10 mg per mL. 

Application volume: 5 pi. 

Oeveioping sofvent system: a mixture of chloroform, 
methanol, and water (75:25:3), eguillbrated for 30 minutes. 

Procedurę—A pply 5-jil portions ofthe Standard p rep a ra¬ 
don, eacli of the three Standard dilutions , and the Test prepa¬ 
ration, and proceed as directed for Thin-Layer Chromatogra- 
phy under Chroma tog raphv (621), Locate the spots on tne 
piąte by spraying thoroughly and eveniy with a solution pre- 
pared by dI$solving 1 g of p-dimethylamlnobenzaldehyde in 
a coolea mixture of 50 ml of alcohol and 50 mL of hydro- 
chloric acid. Immediately dry in a stream of nitrogen for 
about 2 minutes: the Rf value of the principal spot obtained 
from the Test preparation corresponds to tnat obtained from 
the Standard preparation. Estimate the concentration of any 
other spots observed in the chroma tog ram of the Test prep¬ 
aration by co m parł son with the 5 tan dard dilutions. The spots 
from the 0,20, 0.10, and 0.05 mg per mL dilutions are 
equiva!ent to 2.0%, 1.0%, and 0,50% of impurities, respec- 
tively. The sum of the Empurities is not greater than 2.0%, 

As say—- 

Standard preparation —Using a suitabJe guantity of USP 
Ergonovine Maleate RS, accurately weigheo, prepare a solu¬ 
tion In water havlnq a known concentration of about 40 lio 
per mL. 

Assay preparation —Transfer about 40 mg of Ergonovine 
Maleate, accurately welghed, to a 100-mL vo!umetric fiask, 
dilute with water to volume, and mix. Dilute 10.0 mL of this 
solution with water to lOO.OmL. 

Procedurę —Transfer 5.0 mL eacb of the Standard prepara¬ 
tion, the Assay preparation , and water to provide a blank, to 
separate conicaJ fiasks. Add 10.0 mL of p-dimethylamino- 
benzaldehyde TS with constant swirling to each, and allow 
to stand for 20 minutes, Concomitantly determine the ab- 
sorbances of the Solutions in 1 -cm cells at the wavelength of 
maximum absorbance at about 555 nm, with a sultable 
spectrophotometer, agalnst the blank, Calculate the guan¬ 
tity, in mg, of C 19 H 23 N 3 O 2 ■ CjhhO* taken by the formula: 

ClAu/As) 

»n which C is the concentration, In pg per mL, of USP Ergo- 
novine Maleate RS in the Standard preparation, and Au and 
A* are the absorbances of the sofutions from the Assay prep¬ 
aration and the Standard preparation, respectively. 


Ergorioyarae Maleate IsijjectiorB 

» Ergonovine Maleate Injection is a stenie solu¬ 
tion of Ergonovine Maleate in Water for Injection. 
It contains not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amount 
of C 19 H 23 N 3 O 2 * C 4 H 4 O 4 , 


Packaging and storage—-Preserye in single-dose, !ight-re- 
sistant containers, preferably of Type 1 glass, and storę in a 
co Id place, 

USP Sfceferer&ce standards (11)— 

USP Lrgonovine Maleate RS 
USP Endotoxin RS 

Identification—The Rf yalue of the prindpal blue spot ob¬ 
tained from the Test preparation corresponds to that ob¬ 
tained from Standard preparation A In the chroma tog ram 
prepared as directed rn the test for Related alkaloids. 
Bacterial EndotoKtns Test <85)—It contains not morę 
than 700.0 USP Endotoxin Units per mq of erqonovine 
maleate. 

pH (791): between 2.7 and 3,5. 

Related alkaloids^fNOTE—Conduct this test promptly, 
without exposure to daylight and with minimum exposure 
to artificial iight] 

Solvent mix turę, Standard preparation, and Standard dilu¬ 
tions —Prepare as directed in the test for Related alkaloids 
under Ergonovine Maleate. 

Test preparation —Immediately prior to use, transfer a vd- 
ume of Injection, equivalent to about 5 mq of ergonovine 
maleate, to a separator, and extract with three 5-mL por¬ 
tions of chloroform. Discard the chloroform extracts. Render 
a!kalinę to iitmus with 6 N ammonium hydroxide, and ex- 
tract with three 5-mL portions of chloroform, Evaporate the 
combined extracts with the a id of a stream of nitrogen, but 
without heat, to dryness. Dissofve the residue so obtained in 
0.5 ml of So/uent mixture. 

Procedurę —Proceed as directed for Procedurę in the test 
for Related alkaloids under Ergonovine Maleate: 

Other requireinents—It meets the requirements under In- 
jectlons and impfanted Drug Products (1). 

Assay—■ 

0.05 M Phosphate buffer —Dissolve 6.8 g of monobasic 
potassium phosphate in 600 mL of water and adjust with 
phosphoric add to a pH of 2,1. Dilute with water to 
1000 mL, and mix. 

Mobile phase —Prepare a suitable and degassed solution 
of 0.05 M Phosphate buffer and acetonitrile (80:20) such 
that the retention time is approximateJy 3 minutes with a 
flow ratę of 1 mL per minutę. 

Standard preparation —Dissolye an accurately weighed 
guantity of USP Ergonovme Maleate RS tn Mobile phase, 
adding sufficient water to equal 10% of the finał volume, to 
obtain a solution having a known concentration of about 
0.02 mg per mL. 

Assay preparation —Quantilatively dilute an accurately 
measured yolume of the Injection, equivalent to about 2 mg 
of ergonov!ne maleate, with Mobile phase and water, if nec- 
essary, to obtain a solution haying a concentration of about 
0.02 mg per ml in which the Injection volume plus any 
added water constitutes 10% of the fi na! volume, 

Chromatographic system (see Chromatogrophy (621))—The 
llguid chromatograph is eguipped with a 312-nm detector 
and a 3-mm x 30-cm column that contains packing LI. 
Chromatograph five repllcate miectlons of the Standard 
preparation, and record the peafc responses as directed 
under Procedurę: the relative standard deviation is not morę 
than 3.0%. 

Procedurę —By means of a sultable sampilng valve, intro- 
duce equal volumes (about 100j.iL) of the Assay preparation 
and the Standard preparation Into the chromatograph. 
Measure the peak responses of Ergonovine Maleate, at cor- 
responding retention times, obtained from the Assay prepa¬ 
ration and the Standard preparation. Calculate the guantity. 
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in mg, of C 19 H 23 N 3 O 2 - C 1 H 4 O 4 in each mL of the fnjection 
taken by the formula: 

(CD/V)(rv/n) 

En which C is the concentration, in mg per mL, of USP Ergo- 
noylne Maleate RS in the Standard preparation, V is the vol- 
ume, in mL, of injection taken, D is the diiution factor, and 
r u and r s are Ihe ppak respfmses obtained from the Assay 
preparation and tne Standard preparation ,, respectively. 


Ergionoyirae Maieate Tablets 

» Ergonovine Maleate Tablets contain not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of G 9 H 23 N 3 O 2 ■ 
C 4 H 4 O 4 . 

Packaglng and storage—Preserve in weJLclosed contain- 
ers, 

USP Reference standards (11)— 

USP Ergonovine Maleate RS 

Identifkation—The R f vafue of the principal bfue spot oh- 
tained from the Test preparation corresponds to that ob- 
tained from the Standard preparation in the chromatogram 
prepared as dErected En the test for Related alkaloids. 
Dissolution (711)— 

Medium: water; 900 mL. 

Apparatus 1: 100 rpm. 

Time: 45 minutes. 

Procedurę —De term tne the amount of C 19 H 13 N 3 O 2 * 

CjH.iO.i dissoEved from fluorometric measurements, using 
322 nm as the excitation wavelength and 428 nm as the 
emission wavelenqth, of filtered portions of the solution 
under test, suitably dtluted with Dissolution Medium , If nec- 
essary, in comparison with a Standard solution having a 
known concentratfon of USP Ergonovine Maleate RS in the 
same Medium. 

Toierances—Not less than 75% (Q) of the labeled amount 
of CI 9 H 23 N 3 O 2 ■ C 4 H 4 O 4 is dissolved in 45 minutes. 

Uniformity of dosage units (905): meet the reguire- 
ments. 

Related alkaloids-— [notę—C onduct this test promptiy, 
without exposure to daylight and with minimum exposure 
to artificial fight.J 

Solvent mixture —\Mix 75 volumes of chloroform, 25 
volumes of methanol, and 1 volume of ammomum hydrox- 
ide, 

Detecting reagent —Cautiously dissolve 800 mg of p-di- 
methylaminobenzaldehyde in a mixture of alcohol and sul- 
furic add ( 101 : 11 ). 

Standard stock solution —Transfer 25 mg of USP Ergono- 
vine Maleate RS, accurately weighed, to a separator, shake 
with 10 mL of water, render the mixture alkaline to litmus 
with 6 N ammonium hydroxide, and extract with three 
10-mL portions of chloroform. Evaporate the combined ex~ 
tracts with the aid of a stream of nitrogen, but without 
heat, to dryness. DissoMe and difute the residue to lO.OmL 
with the Solvent mixture. 

Standard preparations A, B f C, and D —Di lute accurately 
measured yolumes of Standard stock solution quantitatively 
with Solvent mixture (designated belo w as parts by volume 


of Standard stock solution in total parts by volume of the 
finished Standard preparation) to obtain Standard prepara¬ 
tions , desianated below by ietter, havinq the followtncj 
compositions: 


Standard 

Solution 

Diiution 

Concentra- 

tioti 

(H9 RS P er 

mL) 

Percentage (%, 
far comparison 
with test 
soedmenl 

A 

Cl in 20} 

125 

5.0 

B 

(1 in 33) 

75 

3.0 

C 

(1 in 100) 

25 

1,0 

D 

Cl in 200) 

12.5 

0.5 


Test preparation —Immediately prior to use, transfer a 
quantity or finely powdered Tablets, equivalent to about 

5 mg of ergonovEne maleate, to a separator, shake with 
lOmL of water, render the mixture alkaline to litmus with 

6 N ammonium hydroxide, and extract with three IG-mL 
portions of chloroform, Evaporate the combined extracts 
with the aid of a stream of nitrogen, but without heat, fo 
dryness, Disso!ve the residue obtained in 2.0 mL of Solvent 
mixture . 

Procedurę—Apply separately 20 pL of the Test preparation 
and 20 pL of each Standard preparation fo a su i Labie thin- 
layer chromatographic piąte (see Chromatography (621)) 
coated with a 0.25-mm layer of chromatographic silica gel 
mixture. Dry the piąte with the aid of a current of cool a Er 
Position the piąte in a chromatographic chamber, and de- 
ve!op the chromatograms in So!venŁ mixture untfi the sofvent 
front has moved about three-fourths of the length of the 
piąte. Remove the piąte from the developlng chamber, mark 
the solvent front, and allow the solvent to evaporate in a 
current of mol air. Examine the piąte under Jong-wave- 
length UV light. Mark the principal and any secondary fluo- 
rescent spots, Spray the piąte with Detecting reagent , and 
mark the principal and secondary blue spots. Compare the 
intensities of any secondary spots observed in the chromato¬ 
gram of the Test preparation with those of the principal 
spots in the chromatograms of the Standard preparations: 
tne sum of the intensities of secondary spots obtained from 
the Tesf preparation corresponds to not morę than 5,0% of 
related compounds, 

Assay— 

0.0S M Phosphate buffer, Mobile phase, and Chromato- 
graphic system —Proceed as directed in the Assay under Ergo- 
novine Maleate fnjection. 

Standard preparation —Dissolve an accurately weighed 
quantity of USP ErgonovEne Maleate RS in Mobile phase to 
obtain a solution having a known concentration of about 
0.02 mg per mL. 

Assay preparation —Weigh and finely powder not less 
than 20 Tabtets. Transfer an accurately weighed portion of 
the powder, equivalent to about 1 mg of ergonovlne 
mateate, to a 50-mL volumetrlc fiask, add 25 mL of Mobile 
phase f place in a sonie bath for 5 minutes, cool to room 
temperaturę, dilute with Mobile phase to vo!ume, mix, and 
eentrifuge, Use the supernatant as directed in the Procedurę , 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Ergonovine Maleate Injection. Calculatc the quantity, in 
mg, of CigHzsNjCb ■ CjJ-LO.t in the portion of Tablets taken 
by the formula: 

C $QQ(r u /r s ) 

in which the terms are as defined therein. 
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Ergotaminę Tartrate 


(C 33 H 3 sNs0 5 }2 ■ C 4 H*0 6 1313.41 

Ergotaman-3',6',18-trione, 12'-hydroxy-2'-methyl-5'’ 
(phenylmethyl)-, (5'o.)-,[/?-(/?*,ft*)]-2,3~dihydrox- 
ybutanedioate (2:1) (salt); 

Ergotaminę tartrate (2:1) (salt) [379-79-3]. 

DEFINITBON 

Ergotaminę Tartrate confains NLT 97.0% and NMT 100.5% 
of ergotaminę tartrate [{CsgH^NsOs^ ■ QHs0 6 ], calculated 
on the dried basis. 

IDENTIFICATION 

* A. The chromatogram of the Sample sotution prepared as 

directed in the test for Refated Alkaloidy exhibrts its prin- 
cipal fluorescent spot and prindpal blue spot at the same 
Rf values as the corresponding principle spots of the 
Standard solu don. 

ASSAY 

* Procedurę 

Diluent: Acetic anhydride and glacial acetic acid 
(6:100) 

Sample: 200 mg of Ergotaminę Tartrate 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.05 N perchloric acid VS 
Blank: 15 ml of Diluent 
Endpoint detection: Visual 
Analysis 

Sam pies: Sample and Blank 

Dissolye the Sample in 15 mL of Difuent. Add 1 drop of 
crystat vio!et TS, and trtrate with Tltrant from a 10-mL 
buret. Perform a blank detemnination, and make any 
necessary correetlon, Each mL of 0.05 N perchloric 
acid is equivaient to 32.84 mg of ergotaminę tartrate 
[(C^NsG^ - C,H,Q 6 ] t 

Acceptance criterta: 97,0%-100-5% on the ciried basis 

IMPURITIES 

* Related Alkaloid* 

Conduct this test wlthout exposure to daylight and with 
the minimum necessary exposure to artificial fight 
Solution A: A mixture of 5.5 mL of hydrochloric acid 
and 4-5 mL of water 

Diluent: Chloroform and methanol (90:T0) 

Standard solution: 10 mg/mL of USP Ergotaminę Tar¬ 
trate RS in Diluent 

Diluted standard Solutions: USP Ergotaminę Tartrate 
RS from the Standard solution diluted with Diluent as 
fisted in Tabfe 1 


Table 1 


Diluted standard 
solution 

Concentration 

(mq/mL) 

Percentage (%, 
for comparisot) 
with Sample) 

A 

0.2 

2-0 

B 

0.1 

1.0 

C 

0.05 

0.5 

D 

0.025 

0.25 


Sample solution: 10 mg/mL of Ergotaminę Tartrate in 
Difuent 

Chromatographic system 

(See Chromatography (621 }, Thin-Layer Chromało- 
graphy,) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application volume; 5 pL 

Developing solvent system: Ether, dimethylforma- 
mide, chloroform, and dehydrated alcohol 
(70:15:10:5) 

Spray reagent: 200 mg of />(dimethylamlno)benzal- 
dehyde in Solution A. Use a freshly prepared solution. 
Anafysis 

Samples: Standard solution, Diluted standard Solutions, 
and Sample solution 

Linę the cnamber with filter paper, and allow it to equi 
libra te for 15 min. Place each spot over an opened 
bottle of ammonium hydroxide for 20 s, then allow 
the piąte to dry in a current of cold arr for 20 s. De- 
velop the chromatografu until the solvent front has 
moved about 1 7 cm. Remove the piąte from the de- 
yeloplng chamber, allow the solvent to eyaporate in a 
current of cold air for approxfmately 2 min, and spray 
with Spray reagent Dry the piąte at 60° for about 5 
min, and compare the chromatograms. 

Acceptance criteria: The Rf value of the prindpal spot 
from the Sample solution corresponds to that from the 
Standard solution; the sum of the intensities of any sec- 
ondary spots from the Sample solution is MMT the m- 
tensity of the prindpal spot from Diluted standard sofu - 
don A; and the intensity of NMT one of the secondary 
spots is greater than that of the prindpal spot from 
Diluted standard solution B. 

SPECIFIC TEST5 

« Optical Rotation, Specific Rotation (7815} 

Solution A: 10 g/L of tartaric acid in water 
Solution B; Use chloroform from which any alcohol 
present has been removed by prior washing with water 
Sample solution A: Dissofve 350 mg of Ergotaminę Tar¬ 
trate in 25 mL of Solution A contained in a separator, 
then add 500 mg of sodium bicarbonate, and mix gen- 
tiy but thoroughfy. Add 10 mL of Solution 8, and shake 
yigorously. After the layers have separated, draw off the 
chloroform phase through a smali filter, preyiously 
moistened with Solution B , into a 50-mL yofumetric 
fiask. Rapidly conti nue the extraction with three 10-mL 
portions of Solution B, passing the extraets through the 
same filter. Place the fiask in a bath at 20° for 10 min. 
Dilute with Solution B at 20 a to 50.0 mL. 

Sample solution B: Eyaporate a 25.0-mL allguot of 
Sample solution A on a rotary evaporator to dryness, 
maintaining the temperaturo of the bath betów 45T 
Dissofye the residue in 25 mL of gtacial acetic acid. 
Titrimetric system 
Modę: Direct titration 
Titrant: 0,05 N perchloric add VS 
Blank: 25 mL of g lada I acetic acid 
Endpoint detection: Vrsuai 
Analysis 

Samples: Sample solution A, Sample solution B, and 
Blank 

Add 1 drop of crystal yioletTS to Sample solution B , and 
titrate with 0.05 N perchloric acid V5 to an emerald- 
green endpoint- Perform a blank determination, make 
any necessary correction, and calculate the concentra- 
tion of the ergotaminę base. Each mL of 0.05 N per¬ 
chloric acid is equivafent to 29.08 mg of ergotaminę 
{O3H35N5O5}. 

Determine the specific rotation of the ergotaminę base 
from the angular rotation at 20 d of Sample solution A 
and the concentration of the ergotaminę base. 
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Acceplanee criteria: “155° to “165° 

® Loss on Drying (731) 

Sample: 100 mg of Ergotaminę Tartrate 

Analysis: Dry the Sample under vacuum at 60° for 4 h, 

Acceptance criteria: NMT 5.0% 

ADDBTIONAL R£QUIREMENTS 

« Packaging and Storage: Preserve in well-dosed, Jight- 
resistant containers tn a cold place. 

* USP Reference Standards (11) 

USP Ergotaminę Tartrate RS 


Ergotaminę Tartrate Inhalation Aerosoli 

» Ergotaminę Tartrate Inhalation Aerosol is a sus- 
pension of microfine Ergotaminę Tartrate in pro- 
pellants in a pressurized Container. It contains 
not less than 90,0 percent and not morę than 
110.0 percent of the fabeled amount of ergot¬ 
aminę tartrate [(C^EhiNsOs)? * C-tHeOe]. 

Packaging and storage—Preserve in smali, non-reactive, 
light-resistant aerosol containers eguipped with metered- 
dose vaives and provided with orat inhalation actuators. 

USP Reffetreince standards (11)— 

USP Ergotaminę Tartrate R5 

Identification— Place 10 mL of water in a smali beaker, 
and deliver 2 sprays from the Inhalation Aerosol under the 
surface of the water, actuaring the valve by pressing the tip 
against the bottom of the beaker To one part of the result- 
ing solution In a test tubę add 2 parts of p-(dimethyiamino)- 
benzaldehyde TS, and mix: a blue colon Is producea. 
Delivered dose uniform i ty over the emtire contents: 
meets the requirements for Metered-Dose Inhalers under 
Aerosols, Nosal Sprays , Metered-Dose Inhalers, and Dry Powder 
Inhalers (601). 

Procedurę for dose uniform ity— 

Standard preparadon —Dissolve an accurately weighed 
guantity of USP Ergotaminę Tartrate RS in a tartaric add 
solution (1 In 500), and dilute quantitatively and stepwise 
with the same tartaric add solution as necessary to obtain a 
solution having a known concentratlon of about 18 pg per 
mL. 

Test preparadon— \Discharge the minimum recommended 
dose into the sam pi ing apparatus and detach the inhaler as 
directed. Rinse the apparatus (filter and interior) with four 
5.0-mL portions of a tartaric add solution (1 in 500), and 
transfer the resulting Solutions quantitatively to a 50-mL 
centrifuge tubę. Add 10 ml of trichlorotrifluoroethane, insert 
the stopper, shake vigorously for 1 minutę and centrifuge 
for 5 minutes. Use the dear supernatant as the Test prepara- 
tion. 

Procedurę —Into three separate ftasks transfer 6.0 mL each 
of the Test preparadon, the Standard preparadon, and a tar¬ 
taric acid solution (1 in 500) to proyide the blank. To each 
fiask add 10.0 mL of p-dimethylaminobenzaldehyde TS, mix, 
and allow to stand for 30 minutes. ConcomitantJy determine 
the absorbances with a suitable spectrophotometer, in 5<m 
cells, of the Solutions from the Test preparadon and the 
Standard preparadon, at the wayelength of maximum ab- 
sorbance at about 546 nm, against the blank, Cafculate the 
quantity, in jig, of (Cj^H^NsOs^AHeG* contained in the 
minimum dose taken by the formula: 

(20 CN)(Au/As) 

in which C is the concentratlon, in gg per mL, of USP Ergot¬ 
aminę Tartrate RS in the Standard preparadon; N is the num- 


ber of sprays discharged to obtain the minimum recom- 
rnendea dose; and Au and A$ are the absorbances of the 
Solutions from the Test preparadon and the Standard prepa¬ 
radon , respectlvely. 

Particie size— Prime the valve of the Inhalation Aerosol by 
alternately shaking and firing it several times through its orał 
inhalation actuator, and then actuate one measured spray 
onto a clean, dry microscope sllde held 5 cm from the end 
of the actuator, perpcndicular to the dtrection of the spray. 
Carefully rinse the slrde with about 2 mL of carbon tetra- 
chloride, and allow to dry. Examine the sllde under a micro¬ 
scope, eguipped with a calibraLed ocular micrometer, ustng 
450 x magnification, Focus on the partides of 25 flelds of 
view near the center of the test specimen pattern, and notę 
the size of the great majority of individual partides: they are 
less than 5 urn In diameter. Record the number and size of 
all indiyidual crystalline partides (not agglomerates) morę 
than 10 jim in lengtli measured along the Jon gest axis: not 
morę than 10 such partides are observed. 

Assay— 

Standard preparadon —P rep are as dfrected under Unit 
spray eon tent. 

Assay preparadon — [NOTĘ —A suitable specimen beaker is 
one having a smali indentation formed on its Inside bottom 
surface having dimensions adequate to accept the aerosol 
valve stem during actuation, thereby preventinq particie en- 
trapment and skJe-of-stem leakage during the delivery of 
the specimen.] Place 10 ml of trichlorotrifluoroethane in a 
suitable 1 00-mL beaker. Prime the valve of Ergotaminę Tar¬ 
trate Inhalation Aerosol by alternately shaking and firing it 
10 times through its orał inhalation actuator. Accurately 
weigh the Aerosol, shake it, and immediately deliyer a single 
spray under the surface of the trichlorotrifluoroethane, actu- 
atinq the vafve by pressing the tip into the indentation In 
the bottom of the beaker. Raise the Aerosol a boye the sur¬ 
face of the trichlorotrifluoroethane, and shake it gentfy pre- 
paratory to de!ivering another spray similarly under the sur- 
Face of the trichlorotrifluoroethane. Ddiver a total of 2 
sprays in this manner. Rinse the valve stem and fermie with 
about 2 mL of trichlorotrifluoroethane, collecting the rinsing 
with the specimen in the beaker. Allow the Aerosol to dry, 
weigh it, and determine the total weight of the 2 sprays. 

Tran sfer the solution to a centrifuge tubę with the a id of 
two 3-mL portions of trichlorotrifluoroethane, and add 
10.0 mL of tartaric add solution (1 In 500). Insert the stop- 
per, shake vigorously for 15 minutes, centrifuge for 5 min¬ 
utes, and use the elear supernatant as the Assay preparadon . 

Procedurę —Transfer 5.0 mL each of the Standard prepara¬ 
don, the Assay preparadon, and a blank consisting of tartaric 
acid solution (1 In 500) to separate test tubes. To each tubę 
add 10,0 ml. of p-dimethylaminobenzaldehyde TS, mix, and 
allow to stand for 30 minutes. Concomitantfy determine the 
absorbances of the Solutions against the blank in 1-cm cells 
at the wayelength of maximum absorbance at about 546 
nm, with a suitable spectrophotometer. Calculate the quan- 
tity, in mg, of (CnH^NsOs)^ - CiHńOń in each mL of the Aer¬ 
osol taken by the formula: 

(0.01 Cd/ W)(Au /As) 

in which C is the concentratlon, in pg per mL, of USP Ergot¬ 
aminę Tartrate RS in the Standard preparadon , dis the den- 
sity, in g per mL, of Aerosol determined as directed for d in 
the Procedurę in the Assay under Isoproterenol Sulfate Inhala- 
don Aerosol; W is the weight, in g, of the specimen taken; 
and Au and A s are the absorbances of the Solutions from the 
Assay preparadon and the Standard preparadon, respectlyely. 
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Ergotaminę Tartrate IngectBon 

DEFINITION 

Ergotaminę Tartrate Injeetion es a stenie soiution of ergot¬ 
aminę tartrate and the tartrates of its epimer, ergotami- 
nine, and of other related alkaloids, in Water for Injeetion 
to whtch Lartarie acid or suitable stabilizers have been 
added. The total alkaloid content, in each mL, Es NET 
450 j.iq and NMT 550 The content of ergotaminę tar¬ 
trate RC»H»Ni0 5 ) a ■ C-iHńOt:] is NIT 52.0% and NMT 
74.0% of the content of total alkaloid; the content of er¬ 
gotamin ine tartrate is NMT 45.0% of the content of tota! 
alkaloid. 

ASSAY 

° Procedurę 

Solution A: Use chloroform that has recently been satu- 
rated with water. 

Solution B: 250 mg/mL of citric acid in water 
Solution C: 10 mg/mL of tartaric acid in water 
Solution D: Freshly prepared mixture of alcohol and 
Solution C (50:50) 

Standard stock solution: 0.2 mg/mL of USP Ergot¬ 
aminę Tartrate RS prepared as follows. Disso!ve 10 mg 
of USP Ergotaminę Tartrate RS, with warming if neces- 
sary, In 50 mL of diluted alcohol. 

Standard solution: 50.0 pg/mL of USP Ergotaminę Tar¬ 
trate RS from Standard stock solution prepared as fol¬ 
lows* Diiute a suitable vo!ume of Standard stock solution 
with water to the appropnate concentration. Pipet 5 mL 
of the resulting solution into a smali conical fiask. 
Sample stock solution A: Pipet a volume of Injeetion, 
equivaient to 5 mg of ergotaminę tartrate, into a 
beaker. Add 5 mL of Solution A and a portion of sodlum 
bicarbonatc, approxinnatcly equivalent in wetght to 
one-tenth that of the portion of Injeetion taken, and 
mix. 

Chromatographic system for sample preparation 
Coiumn A: Add sufficient chromatographic siiiceous 
earth to make a ffuffy mixture (1 g for each mL of the 
Injeetion taken plus an additionaf 3 g) to the beaker 
containing Sample stock soiution A, and pack the mix- 
ture in a chromatographic tubę about 2.5 cm in dEam- 
eter and about 30 cm in length. Rinse the sides of the 
beaker with 2 mL of Solution 4. Add sufficient chromat¬ 
ographic siiiceous earth to make a fluffy mixture, and 
transfer it to the coiumn. 

Coiumn B; Combine 9 g of siiiceous earth with 7 mL 
of Solution B in a chromatographic tubę about 2.5 cm 
in diameter and about 30 cm in length. Place a mix- 
ture of 2 g of the siiiceous earth and 2 ml of water on 
top. 

Assembly: Use Coiumn A and Coiumn B in series by 
inserting a pledget of glass wool in Coiumn B and" 
mounting Coiumn A so that the efuate will drain into 
Coiumn B L 

Sample stock soiution B: Add a total of 90 mL of Solu¬ 
tion 4 to Coiumn A and collect the eluent from Coiumn 
B in a 200-rnL vo!umetric fiask. Rinse the tlp of Coiumn 
A with Soiution A. Pass a sufficient volume of Soiution A 
through Coiumn B to d Elu te the efuent to volume. 
Sample stock solution C Extrude the adsorbent from 
Coiumn B using a sfight air pressure into a 600-mL 
beaker containing 10 g of sodium bicarbonate, and 
mix. Cautiously add 50 mL of water with continuous 
stirring. Wash the mixture with water into a 250-mL 
separator, and extract the ergotaminę with four 15-mL 
portions of Solution A. Pass the extraets through a glass 
wool filter, combining them in a 100-mL volumetric 
fiask. Wash the filter, and dilute with Soiution A to 
volume. 

Sample solution for total alkaloid content: Nomlnally 
0.05 mg/mL of ergotamino tartrate from Injeetion pre¬ 


pared as folfows. Pipet a volume of Injeetion, equiva3ent 
to 2.5 mg of ergotaminę tartrate, into a 50-mL votu- 
metric fiask, add 25 mL of alcohol, and dilute with Solu¬ 
tion C to volume. Pipet 5 mL of the resulting solution 
into a smali conical fiask. 

Sample solution for ergotaminine: Pipet 20 mL of 
Sample stock soiution B into a smali conical fiask and 
evaporate to dryness using a current of air, Dissolve the 
residue in 5.0 mL of Solution D. 

Sample solution for ergotaminę: Pipet lOmL of Sam- 
ple stock solution C into a smali conical fiask and evapo- 
rate to dryness using a current of air. Dis$olve the resi¬ 
due m 5.0 mL of Solution D , 

Instrumental eonditions 
Modę: UV-Vis 

Analytkal wavelength: Maximum absorbance at 545 
nm 

Analysis 

Samples: Standard solution , Sample solution for totai al¬ 
kaloid content , Sample soiution for ergotaminine , and 
Sampfe solution for ergotaminę 
In turn, place each of the flasks in an ice bath, and 
swirl continuously whife adding, dropwise, 10.0 mL of 
p-dimethylaminobenzaldehyde TS. Allow to stand In 
subdued Jight at room temperaturę for NLT 90 min 
and NMT 2 h. 

Concomitantly determine the absorbances of the sam¬ 
ples against a reagent blank. 

Caieuiate the concentration, in pg/mL, of total alkaloids 
in the portion of Injeetion taken: 

Result - {AuilAs) x C s x (V U ifVu) 

A m - absorbance of the Sample solution for total 
alkaloid content 

A s = absorbance of the Standard soiution 
C s = concentration of USP Ergotaminę Tartrate RS 
from the Standard soiution (pg/mL) 

Vui - total voJurne of the Sample solution for totaf 
alkaloid content , 50 mL 

V u - vofume of Injeetion taken to prepare the 

Sampfe soiution for totai alkaloid content (mL) 
Caieuiate the percentage of the labeled amount of 
ergotaminę tartrate [(C^H^NjO^z ■ C,,H 6 O ó ] in the 
portion of Injeetion taken: 

Resuft - (Aui/Aur) x 50 

4uz - absorbance of the Sample soiution for 
ergotaminę 

Am = absorbance of the Sample solution for total 
alkaloid content 

Caieuiate the percentage of ergotaminine tartrate in the 
portion of Injeetion taken: 

Result - (A U3 /Auj) x 50 

Aui - absorbance of the Sample solution for 
ergotaminine 

Am = absorbance of the Sample solution for total 
alkaloid content 

Acceptance criteria 

Total alkaloid content: 450-550 pg/mL 
Ergotaminę tartrate: 52.0%-74.Ó% of the content of 
total alkaloid 

Ergotaminine tartrate: NMT 45.0% of the content of 
total alkaloid 

SPECIFIC TESTS 

® Bacterial Endotoxins Test (85): NMT 357.0 USP Endo- 
toxin Units/mg of ergotaminę tartrate 
• (79 1): 3.5^L0 

■ Other Requirements: It meets the reguirements for inje c- 
tions and Impianted Orug Products (1). 
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ADDITIONAL REQUIREMENTS 

• PACKACINC and Storace: Preserve in single-dose, light- 

resistant containers, preferably of Type 1 giass. 

• USP Reference Standards <1T) 

USP Endotoxin RS 

USP Ergotaminę Tartrate RS 


Ergotaminę Tartrate Tablets 

DEFINITION 

Ergotaminę Tartrate Tablets eon tai n NLT 90.0% and NMT 
110 . 0 % of the labeled amount of ergotaminę tartrate 
KC^sNsOA^HiOJ. 

IDENTIFICATION 
* Procedurę 

Solution A: Shake chloroform with ammonium hydrox- 
ide, dra w off the chloroform (ayer, and use the chloro¬ 
form saturated with ammonia. 

Solution B: Combine equa! vo!umes of gladal acetic 
acid and ethyl acetate. 

Solution C: Combine equal volumes of ferric chloride 
TS and water. 

Sample solution: Triturate a portion of finely powdered 
Tablets, equivalent to 5 mg of ergotaminę tartrate, with 
10 mL of solvent hexane for a few min. Allow to settle, 
and discard the so(vent hexane extract. To the residue 
add 10 ml of Solution Ą triturate for a few min, filter, 
and evaporate the filtrate on a steam bath to dryness. 
Disso!ve the residue in 8 ml of Solution & 

Analysis 

Sample: Sampfe solution 

Part 1 : To 1 mL of Sample solution add slowly, with 
continuous agitation and cooling, 1 mL of sulfuric acid. 
Part 2: To the resulting solution from Port 7, add 
0.1 mL of Solution C 

Acceptance criteria; Both criteria for Port 1 and Part 2 
must be met. 

Part 1: A blue color with a red tinge develops. 

Part 2: The red tinge becomes less apparent and the 
blue color morę pronounted. 

ASSAY 
« Procedurę 

Mobile phase: Acetonitrlle and 0.01 M monobasEc po- 
tassium phosphate (55:45) 

Diluent: Acetonitrile and water (55:45) 

Internal standard solution: 0.1 6 mg/mL of ergonovine 
maleate in Diluent 

Standard stock solution: 0.2 mg/mL of USP Ergot¬ 
aminę Tartrate RS tn Diluent 

Standard solution: 0,02 mg/mL of USP Ergotaminę Tar¬ 
trate RS from Standard stock solution and 0.016 mg/mL 
of ergonovine maleate from Internal standard solution 
prepared as follows. Transfer 5.0 mL of Standard stock 
solution to a 50-mL volumetric fiask, add 5.0 mL of In- 
ternol standard solution, and dilute with Diluent to 
vofume. 

Sample solution: Nominally 0.02 mg/mL of ergotaminę 
tartrate from Tablets and 0.016 mg/mL of ergonovine 
maleate from Internal standard solution prepared as fol- 
tows. Transfer a number of whole Tablets, equivalent to 
10 mg of ergotaminę tartrate, to a 500-mL volumetric 
fiask. Add 50.0 mL of Internal standard solution and 
300 mL of Diluent, and sonicate for 10 min. Dilute with 
Diluent to volume. Pass through a membranę disk of 
0.45-jim porę size, discardlng the first 25 mL of the 
filtrate. 


Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column; 3,9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suita bi lity 
Sample: Sf nndnni snit ttinn 
[NOTĘ—The relative retention limes for ergonovine 
maleate and ergotaminę tartrate are 0.7 and 1.0, 
respective!y.] 

Sultability requirements 

Resolution: NLT 3.0 between ergonovine maleate 
and ergotaminę tartrate 

Column effidency: NLT 3000 theoretical plates 
Tailing factor: NMT 2.0 for ergotaminę tartrate 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample Solution 
Calculate the percentage of the labeled amount of er¬ 
gotaminę tartrate [(C n HisHsOs )2 ■ CiHeOń] in the por¬ 
tion of Tabiets taken: 

Result *= (fti/ft) x {Cs/Cu) x 100 

Ru - peak response ratio of ergotaminę tartrate to 
the internal standard from the Sample 
solution 

Rs = peak response ratio of ergotaminę tartrate to 
the interna! standard from the Standard 
solution 

Q = concentration of USP Ergotaminę Tartrate RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of ergotaminę tartrate 
from the Sample solution (mg/mL) 

Accep tance criteria: 90.0%-110.0% 

PERFORMANCE TE5T5 

* Dissolution (71?) 

Medium: 10 g/L of tartaric acid in water; 1000 mL 
Apparatus 2: 75 rpm 
Time: 30 min 
Instrumenłal conditions 
Modę: Fluorescence 
Analytical wavelength$ 

Excitation: Maximum exdtation at 327 nm 
Emission: Maximum emission at 427 nm 
Standard solution: USP Ergotaminę Tartrate RS in 
Medium 

Sample solution: Dilute a portion of the solution under 
test with Medium to a concentration that ls simtlar to 
that of the Standard solution . 

Analysis 

Samples: Standard solution and Sample solution 
Determine the percentage of the fabefed amount of er¬ 
gotaminę tartrate [(CnHisNiOs}? ■ CttiiPe] dissolved. 
Tolerances: NLT 75% (Q) of the labeled amount of er¬ 
gotaminę tartrate [(C 33 H 35 NzO*)? - CjHóOs] is dissolved. 

* Uniformety of Dosace Units (905): Meet Ehe 
requirement$ 

ADDITIONAL R£QUIREMENT5 

* Packacing AND Storace: Preserve in well-closed, light- 
resistant containers. Storę at 25°, excursions permitted 
between 15° and 30°. 

* Labelmc: tabel the Tablets to indicate that they are in- 
tended for swa Iłowing intact. 
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* USP Reference Standard* * (11) 
USP Ergotaminę Tartrate RS 


Ergotaminę Tartrate Sublingual Tablets 

DEFIN1TION 

Ergotaminę Tartrate Sublingual Tablets contain NLT 90.0% 
and NMT 11 0.0% of the labeled amount of ergotaminę 
tartrate [(CbHmNs 0 & ■ GHsOsJ. 

IDENTIFICATION 
o A. 

Solution A: Shake chloroform with ammonium hydrox~ 
ide, dra w off the chloroform layer, and use the chloro¬ 
form saturated with ammonia. 

Solution B: Combine egual volumes of glacial acetlc 
add and ethyi acetate. 

Solution C: Combine egual volumes of ferrtc chloride 
TS and water. 

Sample solution: Triturate a portion of finely powdered 
Tablets, equivalent to 5 mg of ergotaminę tartrate, with 
10 mL of so!vent hexane for a few min. Allow to settle, 
and dlscard the solvent hexane extract. To the residue 
add 10 mL of Solution A, triturate for a few min, filter, 
and evaporate the fi (tratę on a steam bath to dryness. 
Dissofve the residue in 8 mL of Solution B. 

Analysis 

Sample: Sample solution 

Part 1: To 1 ml of Sample solution add slowly, with 
continuous agitation and cooling, 1 mL of sulfuric acid, 
Part 2: To the resuldng solution from Part 7, add 
0.1 mL of Solution C. 

Acceptance criteria: Both criteria for Part 7 and Part 2 
must be met. 

Part 1: A blue color with a red tinge develops< 

Part 2: The red tinge becomes less apparent and the 
blue color morę pronounced. 

ASSAY 
® Procedurę 

Mobile phase: Acetonitrile and 0.01 M monobaslc po- 
tassium phosphate (55:45) 

Diluent: Acetonitrile and water (55:45) 

Internal standard solution: 0,1 6 mg/mL of ergonovine 
maEeate \n Diluent 

Standard stock solution: 0.2 mg/mL of USP Ergot¬ 
aminę Tartrate RS in Diluent 

Standard solution: 0.02 mg/mL of USP Ergotaminę Tar¬ 
trate RS from Standard stock solution and 0.01 6 mg/mL 
of ergonovine maleate from Internal standard solution 
prepared as follows. Transfer 5.0 mL of Standard stock 
solution to a 50-mL volumetric fiask, add 5.0 mL of In¬ 
ternal standard solution, and dii u te with Diluent to 
volume, 

Sample solution: (Mominally 0,02 mg/mL of ergotaminę 
tartrate from Tablets prepared as follows. Transfer a 
number of whole Tablets, equivalent to 10 mg of ergot¬ 
aminę tartrate, to a 500-mL volumetric fiask. Add 
50.0 mL of Internat standard solution and 300 mL of D/7- 
uenC Sonicate for 10 min, and dilute with Diluent to 
volume. Pass through a membranę dtsk of 0.45-jim 
porę size, discarding the first 25 mL of the filtra te. 


Chromatographrc system 

(See Chromatograpny, System Suitobility (621).) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-tm; patking LI 
Ffow ratę: 1 mL/min 
Injection volume: 20 ^iL 
System suitabrfity 
Sample: Standard solution 
[Notę —The relative retention times for ergonovine 
maleate and ergotaminę tartrate are about 0.7 and 
1,0, respecttvely.] 

Suitability reguirements 

Resolution: NLT 3.0 between the ergotaminę tartrate 
and ergonovine maleate 

Column effidency: NLT 3000 theoretical plates for 
ergotaminę tartrate 

Tailing factor: NMT 2.0 for ergotaminę tartrate 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of er¬ 
gotaminę tartrate [(C^HbsN^OsJz * C 4 H 6 O ó ] in the por¬ 
tion of Tablets taken: 

Result = (RJRs) x {U Cu) x 1 00 

Ru - peak response ratio of ergotaminę tartrate to 
the internal standard from the Sample 
solution 

Rs = peak response ratio of ergotaminę tartrate to 
the internal standard from the Standard 
solution 

C 5 - concentration of USP Ergotaminę Tartrate RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of ergotaminę tartrate 
in the Sample solution (mg/mL) 

Acceptance criteria: 90,0%-d 10.0% 

PERFORMANCE TEST5 

* DtSINTEGRATION (701): 5 min 

* Uniformity of Posage Units (905): Meet the 

requirements 

APDETIONAL REQUIREMENTS 

® Packaging and Storage: Preserve in well-dosed, light- 
resistant Container*. Storę at 25 3 , excursions permitted 
between 15° and 30°. 

* Labeling; Label Tablets to Indlcate that they are intended 
for sublingual administration. 

« USP Reference Standard* (11) 

USP Ergotaminę Tartrate RS 


Ergotaminę Tartrate and Caffeine 
Supposatones 


DEFEN1TION 

Ergotaminę Tartrate and Caffeine Suppositorles contain NLT 
90.0% and NMT 110,0% of the labeled amounts of er¬ 
gotaminę tartrate [(C^HisN^OsJz ■ GHóOó] and caffeine 
(CaHioN^Oz). 

IDENTIFICATION 

* A. 

Solution A: 1 0 mg/mL of tartarlc add in water 
Sample solution: Melt 1 Suppository in 1 0 ml of hot 
Solution 4, Chill the mixture unti! the layer of oil has 
hardened, then filter, divide the filtrate into two parts, 
and use one part, Resenre the other part of this filtrate 
for use In Identification test B, 
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Analysis 

Sample: Sample solution 

To one portion of the Sample solution, add 10 mL of p- 
dimethy la mi nobenzaJdehyde TS. 

Acceptance criteria: A blue color develops (presence of 
ergotaminę), 

o B. 

Sample solution: Use the remaining portion of the 
Sample solution from Identification test A . 

Analysis 

Sample: Sample solution 

Transfer the Sample solution to a smali evaporating dlsh, 
and evaporate to dryness on a steam barn Add 1 ml 
of hydrochloric acid and 100 mg of potassium cblo- 
rate, and evaporate. Jnvert the dish over a vessel eon- 
taining ammonium hydroxide. 

Acceptance criteria: The residue acquires a purple 
color, which disappears upon the addition of 1 N so- 
dium hydroxide (presence of caffeine). 

ASSAY 
o Procedurę 

Protect all Solutions from light 
Solution A: Acetonitrile, water, and trfethylamine 
(150: 850: 0.5) adjusted by the dropwfse additton of 
ftuorometne grade suifuric add to a pH of 3.1 ±0.1 
Solution B: Acetonitrife, water, and tnethylamine 
(620:1380:1) adjusted by the dropwise additton of fluo- 
rometric grade suifuric add to a pH of 34 ± 04. Make 
any necessary adjustments in pH to meet relative reten- 
tion trmes, and make other adjustments tf necessary, 
Solution C: 10 mg/mL of tartaric add m water 
Mobile phase: See Tobie /. 


Table 1 


Time 

(mm\ 

Solution A 
i°/o) 

Sotutiun B 

(%) 

0 

100 

0 

NJLT 3- 

0 

100 

23 

100 

0 

25 

100 

0 


1 Do not switch to using 100% of Solution B until 3 min after the injection 
of a sample or until after the caffiene peak has eluted, whichever OCCllrS 
lasŁ 


Diluent: Methanol and Solution C (50:50) 

Standard stock solution: 40 jig/mL of USP Ergotaminę 
Tartrate RS in Diluent 

Standard solution: 20pg/mL of USP Ergotaminę Tar¬ 
trate RS from Standard slock solution and 1 mg/mL of 
USP Caffeine RS in Diluent 

System suitability solution: 10 pg/mL of USP Ergot¬ 
aminę Tartrate RS and 0.5 mg/mL of USP Caffeine RS 
from Standard solution and 2 |ig/mL of USP Ergotami- 
nine RS in Diluent 

Sample solution: Nominally 20 pg/rmL of ergotaminę 
tartrate from NLT 20 Suppositories prepared as follows. 
Weigh NLT 20 Suppositories, and grind to a fine mesh. 
Transfer a portion of the ground mass, equivalent to 
2 mg of ergotaminę tartrate, to a suitable gfass-stop- 
pered fiask. Add 100.0 mL of Diluent, insert the stopper 
tn the fiask, and place it in a water bath maintainecf at 
40T Shake vigorously for 5 min, or longer if necessary, 
until the specimen fs completely melted, Sonicate for 
30 min, and transfer to a freezer for 45 min. Pass 
through a glass fiber filier of 0.7-pm porę size, and dis- 
card tne first 5-10 mL of the filtrate. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Deteetor: UV 244 nm (for caffeine), in series with a 
fluorometric deteetor (for ergotaminę tartrate) with ex- 
citation at 229 nm and detection at 435 nm 


Column: 4.6-mm x 25-cm; packtng L7 
Ffow ratę: 2 mL/min 
Injection volume: 10 pL 
System suitability 

Samples: Standard solution and System suitability 
solution 

[NOTĘ—The relative retention times for caffeine, ergot¬ 
aminę, and ergotaminine are 1.0, 4, and 4.5, 
respectively.] 

Suitability requirements 

Resolution: NLT 3,0 between ergotaminę and ergota¬ 
minine, System suitability solution 
Relative standard deviatton: NMT 2.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of caf¬ 
feine (CehhoN^O?) in tne portion of Suppositories 
taken: 

Result = ( r u /r 5 ) x (CJC U ) x 100 

fu ~ peak response of caffeine from the Sample 
solution 

r$ = peak response of caffeine from the Standard 
solution 

ó - concentration of USP Caffeine RS In the 
Standard soiution (mg/mL) 

C u ~ nominał concentration of caffeine in the 
Sample solution (mg/mL) 

Calculate the percentage of the labeled amount of 
ergotaminę tartrate . CiH ń O fi ] In the 

portion of Suppositories taken: 

Result - (Uh) x (Cs/Cu) x 100 

i u = fluorometric response of ergotaminę from the 
Sample solution 

h = fluorometric response of ergotaminę from the 
Standard solution 

Cs = concentration of USP Ergotaminę Tartrate RS 
in the Standard solution (fig/m L) 

Cu - nominał concentration of ergotaminę tartrate 
in the Sample solution (pg/mL) 

Acceptance criteria: 90.0%-110.0% of the labeled 
amounts of ergotaminę tartrate [(C^i-hiNaOs)* - CiH&Oń] 
and caffeine (C b Hj 0 N 4 O 2 ) 

ADD1TBONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight containers, at 
a temperaturę not above 25°. Do not expose unwrapped 
Suppositories to sunlight 
a USP Reference Standards (11) 

USP Caffeine RS 

USP Ergotaminę Tartrate RS 

USP Ergotaminine RS 


Ergotaminę Tartrate and Caffeine 
Tablet s 


DEFINITION 

Ergotaminę Tartrate and Caffeine TabJets contain NLT 90.0% 
and NMT 110.0% of the labeled amounts of ergotaminę 
tartrate [(Cs^hhsNsGs)^ ■ C 4 H 0 O 6 ] and of caffeine 
(C B H 10 N 4 Q 2 ). 

[NOTĘ—Throughout the folfowing procedures, protect sam- 
ples, the Reference Standards, and Solutions containing 
them by conducting the procedures without delay, under 
subdued light, or using iow-actinic glassware.] 
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IDENTIFICATION 

* A, The retention times of the ergotaminę and caffeine 

peaks of the Sampie solution correspond to those of the 
Standard solution , as obtained in the Assay. 

ASSAY 

• Procedurę 

Buffer: Triethylamine, sulfuric acid, and water 
(4: 0.5: 2000) adiusted with sulfuric acid or 1 N sodium 
hydroxide to a pH of 3.0 
Solution A: Aceton i trile and Buffer (15:85) 

Solution B: Acetonitrile and Buffer (42:58) 

Mobile phase: See Tabłe t. 


Table 1 


Time 

(mini 

Solution A 

{%> 

Solution B 
{%) 

0 

100 

0 

12 

0 

100 

17 

0 

100 

17.5 

100 

0 

25 

100 

0 


Diluent; 10 g/L of tartaric acid in water. Use d- or /- 
tartaric acid. Do not use a racemic mixture. Use a 
freshly prepared solution. 

Ergotaminę tartrate stock solution: 0.2 mg/mL of USP 
Ergotaminę Tartrate RS in Diluent prepared as folfows. 
Transfer a suitabie quantity of USP Ergotaminę Tartrate 
RS to an appropriate voiumetric fiask, and add 66% of 
the fiask volume of Diluent Sonicate for 5 min, and 
altów the solution to equilibrate to room temperaturę. 
Dilute with Diluent to volume. 

Standard stock solution: 0.01 mg/mL of USP Ergot¬ 
aminę Tditidle RS and 1 mg/mL of USP Caffeine RS in 
Diluent prepared as follows. Transfer a suitabie quantity 
of USP Caffeine RS to an appropriate vofumetnc fiask, 
and add 66% of the fiask volume of Diluent Sonicate 
for 5 min, and allow the solution to equilibrate to room 
temperaturę. Add a suitabie volume of Ergotaminę tar¬ 
trate stock solution, and dilute with Diluent to vo!ume. 
Standard solution: 0.001 mg/mL of USP Ergotaminę 
Tartrate RS and 0.1 mg/mL of USP Caffeine RS from 
Standard stock solution in Diluent 
System suitability solution: 0.001 mg/mL of USP Er¬ 
gotamin ine RS In Standard solution 
Sampie stock solution: Transfer NLT 10 Tablets to a 14. 
yolumetric fiask. Add Diluent to 66% of the fiask vol- 
ume. Shake meehanically for NLT 45 min to promote 
dissolution. It may be necessary to loosen and retighten 
the closure muitiple times during the shaking to relieve 
pressure. Dilute with Diluent to volume. Use within 9 h. 
Sampie solution: Nominally 0,001 mg/mL of ergot¬ 
aminę tartrate and 0.1 mg/mL of caffeine from Sampie 
stock solution in Diluent Pass through a suitabie fiiter, 
and use the fil tratę within 9 h* 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detectors: UV 254 nm (for caffeine), in series with a 
fluorometrie detector (for ergotaminę and ergotami- 
nine), with excitation at 250 nm and detection at 435 
nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1.5 mL/min 
łnjection volume; 60j.iL 
System suitability 

Samples: Standard solution and System suitability 
solution 

[NOTĘ—The reiative retention times for caffeine, ergot¬ 
aminę, and ergotaminine are 1.0, 2.6, and 2.8, 
respectively.| 


Suitability reguirements 

Resolution: NLT 1.5 for ergotaminę and ergotami- 
nine, System suitability solution 
Tailing facton NMT 2.0 for ergotaminę. Standard 
solution 

Relatlve standard deviation: NMT 2.0% each for 
caffeine and ergotaminę. Standard solution 
Analysis 

Samples: Standard solution and Sampie solution 
Cale ula te the percentage of the labeled amount of caf- 
fetne (CsHioN^Oz) in the portion of Tablets taken: 

Result = (rjrs) x (CJCu) x 1 00 

fu = peak response of caffeine at 254 nm from the 
Sampie solution 

r s = peak response of caffeine at 254 nm from the 
Standard solution 

Q - concentration of USP Caffeine RS tn the 
Standard solution (mg/ml_) 

Cu - nominał concentration of caffeine in the 
Sampie solution (mg/mL) 

Calcufate the percentage of the labeled amount of 
ergotaminę tartrate [(CiaHasNsO*)! ^C 4 H ó 0 6 ] In the 
portion of Tablets taken: 

Result = (rjrs) x (Cj/Q,) x 100 

ru = peak response of ergotaminę at 435 nm from 
the Sampie solution 

fs - peak response of ergotaminę at 435 nm from 
the Standard solution 

Cs = concentration of USP Ergotaminę Tartrate RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of ergotaminę tartrate 
In the Sampie solution (mg/mL) 

Acceptanoe enteria: 90*0%-! 10.0% each of the la¬ 
beled amounts of caffeine and ergotaminę tartrate 

PERFORMANCE TESTS 
* DISSOLUTION (711) 

Medium: 10 g/L of tartaric add in water Use d- or I- 
tartaric acid. Do not use a racemic mbeture. Use a 
freshly prepared solution; 900 mL. 

Apparatus 2: 75 rpm 
Time: 30 min 

Buffer, Solution A, Solution B, Mobile phase, Diluent, 
Standard solution. System suitability solution, Chro¬ 
matographic system, and System suitability: Proceed 
as directed in the Assay , 

Sampie solution: Pass a portion of the solution under 
test through a suitabie filter, and discard the first por¬ 
tion of the filtrate. 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of caf¬ 
feine (GA 0 N 4 O 2 ) dissolved: 

Result - (fu/fs) x Cs x Vx ( 1 /£) x 100 

ry = peak response of caffeine at 254 nm from the 
Sampie solution 

r s * peak response of caffeine at 254 nm from the 
Standard solution 

Ci = concentration of USP Caffeine RS in the 
Standard solution (mg/mL) 

V - volume of Medium , 900 mL 
L = tabel claim (mg/Tablet) 

Calculate the percentage of the labeled amount of 
ergotaminę tartrate [(CjiHsiNsOsJi - C 4 H 6 0 6 ] dissolyed: 

Result - (ruffs) x Q x V x (1/t) x 100 

fu - peak response of ergotaminę at 435 nm from 
the Sampie solution 
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n = peak response of ergotaminę at 435 nm from 
the Standard soiution 

Q = concentration of USP Ergotaminę Tartrate RS 
in the Standard soiution (mg/mL) 

V = volume of Medium, 900 mL 
L - label claim (mg/Tablet) 

Tolerances 

Caffeine: NLT 75% (Q) of the labeled amount of caf- 
fefne (CgHioN^O z ) is dis$olved. 

Ergotaminę tartrate: NLT 70% (Q) of the labeled 
amount of ergotaminę tartrate [(CnHjsNsOs)* ■ C^H^Os] 
is disso!ved. 

* UNŁFORMiry OF Dosage Units (905): Meet the 
reguirements 

IMPURITIES 

* Limit of Ergotaminine and Other Ergotamine-Related 
IMPURITIES 

Buffer 0.93 g/L of ammonium tarbonate in water 
passed through a suitable filier. Add 6.7 ml of diethyl- 
amine per L, 

Mobile phase: Aeetonitrile and Buffer (50:60) 

Diluent: Aeetonitrile and methanol (50:50) 

Standard stock soiution: 0.4 mg/mL of USP Ergot¬ 
aminę Tartrate RS prepared as follows. Transfer a suita¬ 
ble quantity of USP Ergotaminę Tartrate RS to an appro- 
priate volumetric fiask, and add 10% of the fiask 
volume of aeetonitrile. Add Diluent to 66% of the finał 
fiask vofume, and sonicate, if needed. Allow the solu- 
tion to equilibrate to room temperaturę, and dilute with 
Muenf to volume. Storę refrigerated, and use within 24 

Standard soiution: 0.004 mg/mL of USP Ergotaminę 
Tartrate RS from Standard stock soiution in Diluent Storę 
refrigerated, and use within 24 h. 

System suitability soiution: 0 004 mg/mL of USP Er¬ 
go taminine RS in the Standard soiution . Storę refriger¬ 
ated, and use within 24 h. 

Sensitivity soiution: 0,2pg/mL of USP Ergotaminę Tar¬ 
trate RS from the Standard soiution in Diluent. Storę re¬ 
frigerated, and use within 24 h. 

Sample soiution: Nominally 0.4 mg/mL of ergotaminę 
tartrate from NLT 20 Tablets prepared as follows. Finely 
powder NLT 20 Tablets. Transfer a portion of the pow- 
der, equivalent to 10 mg of ergotaminę tartrate, to an 
appropriate Container. Add 25,0 ml of Diluent to the 
Container, and sonicate, if needed, Allow the solutfon to 
eguilibrate to room temperaturo. Centrifuge a portion, 
pass the supernatant through a suitable filter, and dis- 
card NLT the first 3 mL of tne filtrate. Storę refrigerated, 
and use within 1 h. 

Chromatographic system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-pm packrng LI 

Autosampfer temperaturę: 5° 

Flow ratę: 1.3 mL/min 
Injectlon vo(ume: 60 pL 
Run time: NLT 3.9 times the retention time of 
ergotaminę 
System suitability 

Samples: Standard soiution, System suitability soiution, 
ano SensitMty soiution 

[NOTĘ—See Tobie 2 for relative retention times.] 
Suitability requirements 

Resolution; NLT 1.5 for ergotaminę and ergotami¬ 
na ne, System suitability soiution 
Signal-to-noise ratio: NLT 10, SensitMły soiution 
ReJative standard deviation: NMT 10.0%, Standard 
soiution 


Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each degradation product 
in the portion of Tablets taken: 

Result = (ry/rs) x (Q/C u ) x 100 

ru - peak response of each degradation product 
from tne Sample soiution 
fs = peak response of ergotamino from the 
Standard soiution 

C s = concentration of USP Ergotaminę Tartrate RS 
in the Standard soiution (mg/mL) 

Cu = nominał concentration of ergotaminę tartrate 
in the Sample soiution (mg/mL) 

Acceptance criterla: See Tobie 2. 


Table 2 


Name 

Relatlve 

Retention 

Time 

Acceptance 
Criterla, 
NMT (%) 

Ergotaminę 

1.0 

_ 

UnidentifEed impurity 1 

1.55 

1.5 

Erootaminine 

2.85 

2.0 

Any indmdual degradation 
product 

— 

0.5 

To tal degradation Products 

— 

4.0 


* Limit of Theophylline and Other Caffeine-Related 

IMPURITIES 

Buffer: 1.6 q/L of anhydrous sodium acetate in water 
adiusted witri gfaciaf acetic acid to a pH of 4.5 
Mobile phase: Aeetonitrile and Buffer (95:5) 

Standard stock soiution: 0.2 mg/mL of USP Caffeine 
RS in Mobile phase prepared as follows. Transfer a suita¬ 
ble quantity of USP Caffeine RS to an appropriate volu- 
metric fiask, and add 66% of the fiask volume of Mobile 
phase. Sonicate for NLT 10 min, and allow the soiution 
to eguilibrate to room temperaturę, Dilute with Mobile 
phase to voiume. 

Standard soiution: 0,002 mg/mL of USP Caffeine RS 
from Standard stock soiution in Mobile phase 
System suitability soiution: 0,002 mg/mL of USP Theo- 
phylline RS in the Standard soiution 
Sensitrvity soiution: 0.1 pg/mt of USP Caffeine RS from 
Lhe Standard soiution in Mobile phase 
Sample stock soiution: Nominally 1 mg/mL of caffeine 
from NLT 10 Tablets prepared as follows. Finely powder 
NLT 10 Tablets. Transfer a portion of the powder, 
equivalent to 250 mg of caffeine, to a 250-mL vo!umet- 
ric fiask, and add 66% of the fiask volume of Mobile 
phase , Sonicate for NLT 45 min with occasronal shak- 
ing, and allow the soiution to equilibrate to room tem¬ 
peraturę. Dilute with Mobile phase to voIume. 

Sample soiution: Nominally 0.2 mg/mL of caffeine 
from Sample stock soiution preparea as follows. Transfer 
a suitable guantity of Sample stock soiution to an appro¬ 
priate volumetric fiask, and dilute with Mobile phase to 
volume. Pass through a suitable filter, and discard the 
first portion of the filtrate, 

Chromatographic system 
(See Chromotograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 265 nm 

Column: 4.6-mm x 25-cm; 5-jim packing L3 
Flow ratę: 1 mL/min 
Injeotion volume; 50 jiL 

Run time: NLT 3 times the retention time of caffeine 
System suitability 

Samples: Standard soiution , System suitability soiution , 
ano Sensithrity soiution 


USP Monographs 












4030 Ergotaminę / Offidal Monographs 


USP 40 


[Notę—S ee Table 3 for relative retention times.] 

Suitability reguirements 

Resolution: NLT 1,5 between caffeine and theophyl- 
line, System suitability sofution 
Signal-to-noise ratio: NLT 10, SensitMty solution 
Relative standard deviation: NMT 3.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sampfe solution 
Calculate the percentage of each degradation product 
in the portion of Tabfets taken: 


9 USP referemce Standards (11) 

USP Caffeine RS 
USP Ergotaminę Tartrate RS 
USP Ergotaminine RS 
USP Theophyiline RS 


Erythromycin 


Result = (ruih) x (Ci/Cu) x (1/f) x 100 

r u “ peak response of each degradation product 
from the Sampfe solution 

r$ = peak response of caffeine from the Standard 
solution 

Cs = concentration of USP Caffeine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of caffeine in the 
Sampfe solution (mg/mL) 

F = relative response facto r (see Tobie 3) 
Acceptance criteria: See Table 3. Disregard peaks less 
than 0.05%. 



Table 3 


Name 

Relatiye 

Retention 

Time 

Relative 
Response 
Facto r 

Acceptance 
Criteria, 
Nivrr (%) 

Caffeine 

1.0 

_ 

_ 

Theophyllme 

1.3 

1.2 

0.1 

1,3,9-Trimethyl- 

Kanthine 13 

1.7 

1.2 

0.1 

Formy 1 1,3-dj- 
methyl-5,6- 
djaininouracif b 

2.4 

1,9 

0 1 

Any lndtvidual 
degradation 
product 

— 

1.0 

0.2 

Total degradation 
Products 

— 

~ 

0.4 


a 1,3,9-Trimetby L3, 9-dfhyd rc^l H-purirte-2,6-dione. 

b N-{6- Am i no -1,3 - di methy U2,4-dioxo-1 ,2, 3,4 - te Lra hy d ropyrimid irv5- 

yl)formamide. 

ADO0T1ONAL REQUJREMENT$ 

o Packacinc and Storace: Pre$erve tn well-dosed, light- 
resistant contalners. Storę at controlied room 
temperaturę. 



&ry|lnprnyęjn R, fł* 

A QH KHj 

fl M OCH a 

C OH OH 


C 3? H ń7 NO u 733.93 
Erythromycin. 

(3/?*,45*,55*,6fi*,7R*,9fl*,11 R*,12F*,1 35M4ft*M«[{2,Ó- 
Dideoxy"3-C”methyh3-0-methyLot-L-nOo- 
hexopyranosyl)oxy]-l4-ethyl-7,12,1 3-tnhydroxy-3,5,7,9, 
11,13-hexamethyl-6- 

[[3,4,6-trideoxy-3-(dimethyiamino)-/1-D-xy/o- 
hexopy ra nosy 1J oxy]oxacyclotetradecane-2, 10 -di one 
[114-07-8]. 

» Erythromycin consists primarily of erythromycin 
A (C 37 H 67 NO 1 O. The sum of the percentages of 
erythromycin A, erythromycin B, and erythromy¬ 
cin C is not less than 85.0 percent and not morę 
than 100.5 percent, calculated on the anhydrous 
basis. 

Packaging and storage—Preserve in tight containers, 

OSP Reference standards (11)— 

USP Erythromycin RS 
USP Erythromycin B RS 
USP Erythromycin C RS 
USP Erythromycin Related Compound N RS 
W-Demetny[erythromycin A. 

ĆpHeNOta 719.91 

Identification—The IR absorption spectrum of a solution 
of it containing 50 mg per mL, previously dried at a pres- 
surę not exceedlng 5 mm of mercury at 60 c for 3 hours, in 
chloroform, determined in a 0.1-mm celi, exhibits maxima 
only at the same wavelengths as that of a similar prepara- 
tion of USP Erythromycin RS, except in the region between 
1980 cm- 1 and 2050 cnrr 1 . 

SpecEfic rofaflon (781S): between -71° and -78°, de¬ 
termined after standlng for 30 mlnutes. 

Test solution: 20 mg per mL, in dehydrated alcohol. 
CrystaJllnity (695): meets the requirements. 

Wat er jDeterminafion, Method i (921); not morę than 
10,0%, 20 ml of methanol containing 10% of imidazole be- 
ing used in place of methanol in the titratśon vesseL 
Reskflue on ignition (281): not morę than 0,2%. 

Limit of thiocyanate— 

Standard Solutions —Transfer about 100 mg of potassium 
thiocyanate, previously dried at 105° for 1 hour, cooled, and 
accurately weighed, to each of two 50-mL volumetric ftasks, 
Add about 20 mL of methanol to each fiask, swiri to dis- 
solve, dilute with methanol to volume, and mix. Transfer 
5.0 mL of each of these stock Solutions to sępa ratę 50-mL 
vQlumetne flasks, dilute with methanol to volume, and mix. 
Transfer 5.0 mL of each of these intermediate Solutions to 
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separate 50-mL low-actinic vo[umetric flasks. To each fiask 
add 1,0 rnL of fenie chJoride T5, dilute with methanol to 
volume, and mix. [notę— Use these Standard Solutions wEthin 
30 mrnutes,] 

Test solution— Transfer about 100 mg of Erythromydn, ac- 
curately weighed, to a 50-mL low-actinlc volumetric fiask. 
Add 20 mL of methanol, and swirl to dissolve, Add 1,0 ml 
of ferric chloride TS, dilute with methanol to volume, and 
mix. {no i t-—Use this Test solution within 30 mfnutes.] 

Blank solution —Transfer 1.0 ml of ferric chloride TS to a 
50-mL low-actinic vofumetric fiask, dilute with methanol to 
volume, and mix. [notę —Use this Blank solution within 
30 minutes.] 

Procedurę —Determine the absorbances of each Standard 
solution and the Test solution at the wave(ength of maximum 
absorbance at about 492 nm with a spectroph otom eter, us- 
ing the Blank solution to zero the instrument. Calculate the 
suitability value, S f by the formula: 

(A, / W0(W 2 / A 2 ) 

in which A\ and Aj, are the absorbance values obtained from 
the respective Standard Solutions; and W\ and W 2 are the 
weights, in mg, of the potassium thiocyanate taken to pre- 
pare the corresponding Standard Solutions. In a suitable de- 
termination, the value, S, is not less than 0.985 and not 
morę than 1.015. Calculate the percentage of thiocyanate in 
the Erythromydn taken by the formula: 

(58.08/97.18)(Ą<// W/)(0*5)[(W| / Ai) + (W z /A 2 )] 

in which 58,08 and 97.18 are the molecular weights of the 
thiocyanate motety and of potassium thiocyanate, respec- 
tive3y; Au is the absorbance of the Test solution; Wu is the 
weight, in mg, of Erythromydn taken to prepare the Test 
solution; and the other terms are as defined above: not 
morę than 03% is found. 

Limit of related substareces—Using the chromatograms 
of the Assay preparation and the Diluted standard preparation 
obtained in the Assay ; calculate the percentage of any indt- 
yidual related substance observed having the greatest re- 
sponse, other than erythromycin A, erytnromycin 8, erythro¬ 
mycin C, and erythromydn A enol ether, in the 
Erythromycin taken by the formula: 

25<CP/kV)(f,/r s ) 

in which C is the concentration, in mg per mL, of USP 
Erythromycin RS in the Diluted standard preparation; Pis the 
designated percentage of erythromycin A in the USP Eryth¬ 
romycin RS; W is the weight, in mg, of Erythromycin taken 
to prepare the Assay preparation; r, is the peak response of 
an individuat related substance, other than erythromydn A, 
erythromycin B, erythromydn C, or erythromycin A enol 
ether, observed in the chromatogram obtained from the As¬ 
say preparation; and r s is the erythromycin A peak response 
in the chroma tog ram obtained from the Diluted standard 
preparation: not morę than 3,0% of any indiddual related 
substance is found. Calculate the percentage of erythromy¬ 
cin A enol ether in the Erythromydn taken by the formula: 

(25/11 )(CP/ MOto/rs) 

in which 11 is the response factor for erythromycin A enol 
ether in refation to that of erythromydn A; r E is the peak 
response of the erythromycin A enof ether peak observed in 
the chrom a tog ram obtained from the Assay preparation; and 
the other terms are as defined above: not morę than 3.0% 
of erythromycin A enol ether is found. The percentage of 
erythromycin B obtained En the Assay is not morę than 
12.0%; and the percentage of erythromycin C obtained in 
the Assay is not morę than 5,0%, 


Assay— 

Soiution A —Dissolve 1.75 g of drbasic potassium phos- 
phate in 50 mL of water, adjust with diluted phosphoric 
acid (1 in 10) or 0.2 N sodium hydroxide to a pH of 9.0, 
add 400 mL of water, 165 mL of tertiary butyl alcohol, and 
30 mL of acetonitrile* Dilute with water to 1000 mL, and 
mix. 

Mobile phase^ Prepare a mixture of Solution A , acetoni- 
trile, and water (5:2:1). Make any necessary adjustments 
(see System Suitability under Chromatography (621)), 

Diluent— Prepare a mixture of pH 7.0 buffer (see under 
Buffer Solutions in the section Reagents , indkators , and Solu¬ 
tions) and methanof (15:1). 

pH 3.S Buffer —Adjust 20 mL of pH 7.0 buffer (see under 
Buffer Solutions in the section Reagents, Indkators , and Solu¬ 
tions) with phosphoric acid to a pH of 3.5. 

NOTĘ—Use the foliowing Solutions promptly, or within 1 
day if stored in a refrigerator. 

Standard preparation —Transfer about 100 mg of USP 
Erythromydn RS, accurately weighed, to a 25-mL volumetnc 
fiask, add 5 mL of methanol, swirl to dis$otve, dilute with 
Diluent to volume, and mix. 

Diluted standard preparation —Transfer 3.0 mL of the Stan¬ 
dard preparation to a 100-mL volumetric fiask, dilute with 
Diluent to volume, and mix. This solution contains about 
0.12 mg of USP Erythromydn RS per mL. 

Erythromycins B and C standard solution —Transfer about 
5 mg each of USP Erythromycin B RS and USP Erythromycin 
C RS, both accurately weighed, to a 25-mL volumetric fiask, 
add 5 mL of methanol, swirl to dissolve, dilute with Dituent 
to volume, and mix. 

Resolution solution —Transfer about 2 mg of USP Erythro¬ 
mycin Related Compound N RS to a 10-mL volumetric fiask, 
acid 0.4 mL of Standard preparation, dilute with Erythromy- 
cins B and C standard soiution to voEume, and mix. 

Erythromycin A enol ether retention time solution —Dissolve 
about 10 mg of USP Erythromycin RS in 2 mL of methanol. 
Add 10 ml of pfi 3.5 Buffer, mix, and allow to stand for 
about 30 minutes. 

Assay preparation —Transfer about 100 mg of Erythromy¬ 
cin, accurately weighed, to a 25-mL voiumetnc fiask, add 
5 mL of methanol, and swirl to dissolve. Dilute with Diluent 
to wolu me, and mix, 

Chromatographk system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 215-nm detector 
and a 4.6-mm x 25-cm column that contains packi ng L21 
(1000 A) and is maintained at a constant temperaturę of 
about 65°, The flow ratę is about 2 ml per minutę. Chro¬ 
matograph the Resolution soiution, and record the peak re- 
sponses as directed for Procedurę: the relative retention 
times are about 0.56 for erythromycin reiated compound N 
(N-demethyieiythromycin A), 0.61 for erythromycin C, 1.0 
for erythromycin A, and 1.6 for erythromycin B; and the 
resolution, /?, between erythromydn related compound N 
and erythromycin C is not iess than 0.8, and between eryth- 
romycjn related compound IM and erythromycin A not less 
than 5.5. Chromatograph the Erythromycin A enol ether re¬ 
tention time soiution , and record the peak responses as di¬ 
rected for Procedurę: the retention time of the erythromycin 
A enof ether peak is about 3.2 relative to that of the eryth¬ 
romydn A peak as obsen/ed in the chromatogram obtained 
from the Resolution soiution. Chromatograph the Standard 
preparation, and record the peak responses as directed for 
Procedurę: the relative standard deviation for replicate injec- 
tions is not morę than 2.0%. 

Procedurę —Separately inject egual vol u mes (about 
100 pL) of the Standard preparation, the Diluted standard 
preparation , the Erythromycms B and C standard solution, and 
the Assay preparation into the chromatograph, record the 
chromatograms for a period of time that Es adeguate to in- 
dudę the erythromydn A enol ether peak, if present, as de- 
termined in the chromatogram obtained from the Erythro- 
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mydn A enoi ether retention time solution (about five times 
the retention time of the rnain erythromycin A peak}, Meas- 
ure the areas of the peak responses. Calcu tatę tne percent- 
age of erythromycin A in the portion of Erythromycin taken 
by the formula; 

25 (C A P/W)(ru/r A ) 

in which Ca h the coneentration, in mg per ml, of USP 
Erythromycin RS in the Standard preporation; P is the desig- 
nated percentage of erythromycin A in USP Erythromycin 
RS; W is the quantity, in mg, of Erythromycin taken to pre- 
pare the Assay preporation; and r u and r A are the erythromy¬ 
cin A peak responses fn the chromatograms obtained from 
the Assay preporation and the Standom preporation, respec- 
tively. Calculate the percentages of erythromycin B and 
erythromycin C in the portion of Erythromycin taken by the 
formula: 

25(QP/W)(ru!r s ) 

in which Cj is the coneentration, in mg per ml, of the rele- 
vant USP Reference Standard In the Erythromycins B and C 
standard solution; P is the designated percentage of erythro- 
mycin B or erythromycin C in the relevant USP Reference 
Standard; W is the guantity, in mg, of Erythromycin taken 
to p rep are the Assay preparation; and r u and r$ are the peak 
responses of the relevant analyte in the chromatograms ob¬ 
tained from the Assay preparation and the Erythromycins B 
and C standard solution, respectively. 


Erythromycin DeSayed-ISeiease Capsules 

» Erythromycin Delayed-Release Capsules contain 
not less than 90,0 percent and not morę than 
115.0 percent of tne labeled amount of erythn> 
mydn (C 37 HS 7 NO 13 ). 

Padkaging and sto ragę —Preserve in tight containers. 

USP Reference stanrfards (11)— 

USP Erythromycin RS 

Sdentificafiofi —Prepare a test solution by mix[ng a quan- 
tity of finely ground Capsule contents witn methanol to ob- 
tain a concentration of about 2.5 mg of erythromycin per 
mL. Prepare a Standard solution of USP Erythromycin RS in 
methanol containing 2.5 mg per mL. Appfy separately IG pi 
of each solution to a thin-layer chromatographic piąte (see 
Chromatography {62 1)} coated with a 0,25-mm layer of 
chromatographic silica gel Place the piąte in an unlined 
chromatographic chamber, and develop the chromatogram 
in a solvent system consisting of a mixture of methanol and 
chloroform (85:15) until the solvent front has moved about 
7 cm. Remove the piąte from the chamber, mark the solvent 
front, and allow the solvent to evaporate. Spray the pfate 
with a maturę of alcohol, p-methGxybenzaldehyde, and sul 
furie acid (90:5:5). Heat the piąte at 10Q Q for 1 6 mlnutes, 
and examine the chromatogram, in which erythromycin ap- 
pears as a biack-to-purple spot: the Rr vahie of the pnnrlpal 
spot obtained from the test solution corresponds to that 
obtained from the Standard solution. 

Dśssolution (711}—Proceed as directed for Procedurę for 
Method B under Apparatus 1 and Apparatus 2 f Delayed-Re¬ 
lease Dosage Forms . 

Apparatus 7; 50 rpm. 

Times: 60 mlnutes for Acid Stage; 60 minutes for Buffer 
Stage, 

Procedurę —Transfer the contents of 1 Capsule to the ap¬ 
paratus. Proceed as directed for Acid Stage, 900 mL of 0.06 


N hydrochloric acid being placed in the vessel instead of 
1000 mL of 04 N hydrochloric acid, and the apparatus op- 
erated for 60 minutes instead of 2 hours. Do not perform an 
anaiysis at the end of the Acid stage ♦ Continue as directed 
for Buffer Stage, 900 mL of the pH 6.8 phosphate buffer be- 
ing used instead of 1000 mL Determine the amount of 
Q 7 H 67 NOi 3 dlssolved after 120 minutes by assaying a 
flitered portion of the solution under test as directed under 
Antibbtics—Microbial Assoys (81). 

Toferances —Not less than 80% (Q) of the labeled amount 
of C 3 yH^NOi 3 is dissolved fn 120 minutes. 

Water Determination, Method i (921): not morę than 
7.5%, 20 mL of methanol containing 10% of imidazote be¬ 
ing used in place of methanol in the titration vessel. 


Change to read: 

Assay— Proceed as directed under Antibiotics — Microbial As- 
says (81), using not less than 5 Capsules blended for about 
3 minutes in a high-speed glass blender jar containing 
200 mL of methanol. Add 300 ml of * Buffer B 3* { cm i-May- 
20 t 7 ), and blend again for about 3 minutes. Dii u te an accu- 
rately measured volume of this stock solution quantitatlvely 
with ®Buffer B.3m <cn to obtain a Test Dilution havlng 

a concentration assumed to be equal to the median dose 
levef of the Standard. 


Erythromycin Topical GeB 

» Erythromycin Topical Cel is Erythromycin in a 
suitable gel vehide, It contains not less than 
90.0 percent and not morę than 125.0 percent of 
the labeled amount of C 37 H 67 NO 13 . 

Packaging and sto rago —Preserve in tight containers. 

USP Reference standards (11)— 

USP Erythromycin RS 

Identification— Prepare a test solution as follows. To 1 g of 
Topical Cel In a 50-mL screw-capped tubę, add 20 mL of 
0.01 N hydrochloric add, and heat in a water bath to re- 
flux, Remove the tubę from the water bath and shake it. 
Place the tubę in the water bath again, and heat to reflux. 
Remove the tubę from the water bath, and immedtately de- 
cant a portion of the hot elear supernatant into a test tubę. 
Allow to cool, add an equal volume of a mixture of metha¬ 
nol, water, and triethylamine (90:9:1), and mix. Concomi- 
tantly prepare a Standard solution as directed above, except 
to use 5 mg of USP Erythromycin RS and 5 mL of 0.01 N 
hydrochloric acid instead of 1 g of Topical Gel and 20 mL of 
0,01 N hydrochloric acid. Separately apply 5 jtL of the test 
solution and the Standard solution to a thin-layer chromato¬ 
graphic piąte (see Chromatography (621)), coated with a 
0.25-mm layer of chromatographic silica geL Place the piąte 
in an unlined chromatographic chamber, and develop the 
chromatograms in a soJvent system consisting of a mixture 
of methanol, water, and triethylamine (90:9:1) until the sol- 
vent front has moved about three-fourths of the length of 
the piąte. Remove the piąte from the chromatographic 
chamber, mark the soivent front, and allow the solvent to 
evaporate, Spray the piąte with a mixture of alcohol, p- 
methoxybenzaldehyde, and sulfuric acid (90:5:5), Heat the 
piąte at 100° for 10 minutes, and examine the chromato¬ 
grams. The spots due to erythromycin are black to purple En 
colon the Rf value of the principal spot obtained from the 
test solution corresponds to that obtained from the Stan¬ 
dard solution. 
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Minimum fili (755): meets the reguirements. 


Otange ta read: 

Assa y —Proceed as directed under Antibiotics—Microbiai As- 
says (81), using an accurately weiahed quantity of Topical 
Gel, equivalent to about 20 mg of erythromycin, blended 
for about 3 minutes in a high-speed gfass blender jar con- 
tainmg 200.0 ml of *Buffer B.3 * ( cn r^m?) to which has 
been added 0,5% of polysorbate 80, Dilute an accurately 
measured volume of the blended solution quantitatively 
with *Buffer B3* «>; 1 ^, 201 ?) to obtain a Test Dilution having 
a concentration assumed to be equa! to the median dose 
level of the Standard, 


Erythromycin Intramammary Infusion 

» Erythromycin Intramammary Infusion is a solu¬ 
tion of Erythromycin in a suitabie vegetable oil 
vehicle* It contains one or morę suitable preserv- 
atives. !t contains not less than 90,0 percent and 
not morę than 120.0 percent of the labeled 
amount of C 37 H 67 NO 13 . 

Packaging and storage —Pre$erve in single-dose disposa- 
ble syringes that are weTLdosed containers. 

Labellng— Label it to indicate that it is for veterinary use 
only. 

USP Reference standards (11)— 

USP Erythromycin RS 

Identlfkation-^Transfer a quantity of Intramammary Infu¬ 
sion, equiva!ent to about 5 mg of erythromycin, to a 
separator containing 50 mL of solvent hexane, Shake until 
dis$olved. Extract with three separate 20-ml portions of 
methanol, Combine the methanol extracts in a beaker, and 
evaporate to dryness. Dbsolve the residue in 2mLof metha¬ 
nol (test solution), Proceed as directed in the Identification 
test under Erythromycin Delayed-Release Capsules, beginning 
with "Prepare a Standard solution of USP Erythromycin RS." 
Minimum fili (755): meets the requirements. 

Water Determination, Method i (921): not morę than 
1.0%, 20 mL of a mixture of toluene and methanol (7:3) 
being used in place of methanol in the titratlon vessel. 


Change to read ; 

Assay —Transfer the eon ten ts of a syringe of Intramammary 
Infusion to a separator containing 50 mL of so!vent hexane. 
Shake until dissolved, Wash with four separate 20-mL por¬ 
tions of a mixture of methanol and water (4:1). Combine 
the washings in a 100-mL volumetric fiask, drlute with the 
methanol and water solution to volume, and mix. Proceed 
as directed for erythromycin under Antibiotics—Microbiai As - 
soj/s (81), uslng an accurately measured volume of this stock 
solution diSuted guantitativefy with *Buffer 8J* (CNi-way, 20 T 7 ) 
to yield a lest Dilution having a concentration of erythromy¬ 
cin assumed to be equal to the median dose !evei of the 
Reference Standard. 


Erythromycin łnjection 

» Erythromycin łnjection is a stenie solution of 
Erythromycin in a polyethylene glycol vehicle, It 


contains not less than 90,0 percent and not morę 
than 120.0 percent of the labeled amount of 
C37H67NO13, 

Packaging and storage —Preserve in multiple-dose con¬ 
tainers, 

Labeling—Label it to indicate that it is for veterinary use 
only. Label it to State that it is for intramuscular administra- 
tion only, 

USP Reference stan dard s (11)— 

USP Erythromycin RS 

Identification —Transfer a quantity of łnjection, equivalent 
to about 5 mg of erythromycin, to a separator containing 
50 mL of sofvent hexane. Snake until dissofved. Extract with 
three separate 20-mL portions of methanol. Combine the 
methanol extracts in a beaker, and evaporate to dryness. 
Dissolve the residue in 2 mL of methanol (test solution). Pro¬ 
ceed as directed in the Identification test under Erythromycin 
Delayed-Release Capsuies , beginning with "Prepare a Stan¬ 
dard solution of USP Erythromycin RS." 

Water Determination, Method i (921): not morę than 
1.0%, 20 mL of a mixture of toluene and methanol (7:3) 
being used in place of methanol in the titration vessel. 
Sterility Tests (71)—It meets the reąuirements when 
tested as directed for Direct Inoculation of the Culture Me - 
dium under Test for Sterility of the Product to be Examined. 
Other reguirements —It meets the reguirements under tn- 
jections and tmpianted Drug Products (1), 


Change to read: 

Assay —Transfer an accurately measured volume of Injec- 
tion, equivafent to about 50 mg of erythromycin, to a 
separator containing 50 mL of solvent hexane. Shake until 
dlssolved. Wash witn four separate 20-mL portions of a mix- 
ture of methanol and water (4:1). Combine the washings in 
a 100-mL volumetnc fiask, dilute with the methanol and 
water solution to volume, and rmx. Proceed as directed for 
erythromycin under Antibiotics—Microbiai Assoys (81), using 
an accurately measured volume of this stock solution diluted 

S uantitatively with m Buffer B.3m <cn to yiefd a Tesf 

Iluthn having a concentration of erythromycin assumed to 
be equal to the median dose levet of the Standard. 


Erythromycin Ointment 

» Erythromycin Ointment is Erythromycin in a 
suitable ointment base. It contains not less than 
90.0 percent and not morę than 125.0 percent of 
the labeled amount of erythromycin 
(C 37 H 67 N0 13 ). 

Packaging and storage —Preserve in collapsible tubes or 
in other tiaht containers, preferably at controlled room tem¬ 
peraturę. 

USP Reference sfandards (11)— 

USP Erythromycin RS 
USP Erythromycin B RS 
USP Erythromycin C RS 
USP Erythromycin Related Compound N RS 
W^Demetnylerythromycin A. 

CwHńsN O n 719,91 
Ident ifi cati o n— 

A: Transfer a guantity of Ointment, equivalent to about 
5 mg of erythromycin, to a separator containing 50 mL of 
solvent hexane. Snake until dissolved. Extract with three 
separate 20-mL portions of methanol. Combine the meiha- 


USP Monographs 









USP Monographs 


4034 Erythromycin / Officioi Monographs 


USP 40 


nol extracts in a beaker, and evaporate to dryness. Diśsolve 
the residue in 2 mL of methanol (test sofution). Proeeed as 
directed in the Identification test under Erythromycin Defayed - 
Release Capsules, begrnnrng with "Prepare a Standard solu- 
tion of USP Erythromycin RS/' 

B: The retentton times of the peaks for erythromycin A, 
erythromycin B, and erythromycin C in the chromatogram 
of the Assay preparation correspond to those in the chro- 
matograms of tne Standard preporation and Erythromydns B 
and C standard preporation , as obtained in the Assay. 
Minimum fili (755): meets the regulrements, 

Water Determination, Method f (921): not morę than 
1.0%, 20 ml of a mixture of toluene and methanof (7:3) 
being used in place of methanol in the titration vessel. 
Assay— 

Sofution A —Prepare a degassed mixture of acetonitrile 
and water (90:10). Storę In a resen/oir protected from air by 
sparging with helium. 

Saiution B—Jo 1000 mL of degassed water add 0.5 ml of 
sodium hydroxtde solution (1 in 2), using a suitabEe syringe 
and needfe to minimize exposure to air. Degas, and storę in 
a reservoir protected from a i r by sparging with helium. 

Sofution C —Use degassed water, and storę in a reservoir 
protected from air by sparging with helium. 

Mobite phase —Using a suitable pumping system, pump 
Sofution A t Sofution C, and Sofution B from the respective 
reservoirs in the ratio of 56:37:7. Make any necessary adjust- 
ments (see System Suitobility under Chromatography (621)). 

DUuent —Prepare a mixture of methanol and water 
(50:50). 

Standard preparation —Quantitatively prepare a solution 
of USP Erythromycin RS in DUuent having a known concen- 
tration of about 0.66 mg per mL, 

Erythromydns B and C standard preparation —CJuantita- 
tively prepare a solution in DUuent having known concentra- 
tlons of about 34 pg each of USP Erythromycin B RS and 
USP Erythromycin C RS per mL. 

System suitability sofution —Transfer about 2 mg of USP 
Erythromycin Related Compound N RS to a 1 G-mL volumet- 
ric fiask, add 0.4 mL of the Standard preparation and 6 mL 
of Erythromydns B and C standard preparation , and mix. Di- 
iute with Erythromydns B and C standard preparation to vol- 
ume, and mix. 

Assay preparntio n^Transfer an accurately weighed por- 
tion of Ointment, equivalent to about 60 mg of erythromy¬ 
cin, to a 125-mL separator. Add 50 mL of solvent nexane, 
and shake until dissolved. Extract with four separate 20-mL 
portions of Diiuent f collecting the extracts in a 100-mL volu- 
metric fiask. D ilu te the combined extracts with DUuent to 
vofume, mix, and pass a portion of the sotution through a 
filter havlng a 0.45-jim porosity. Use the elear filtrate as the 
Assay preparation. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is equipped with an efectrochemical 
detector, a glassy carbon electrode fitted with three gaskets, 
a 4-mm x 5-cm guard column that contains 8-f.im packing 
L50, and a 4-mm x 25-cm analytical column that contains 
8-jim packing L50. The electrochemical detector is used in 
the puised integrated amperametric modę with a rangę of 
10 nC, an output of 1 V fuli scalę, a risc time of 0.6 second, 
positive polarity, E - 0.9 V; 11 - 400 ms; E2 = 0.9 V; t2 = 
100 ms; E3 - -0.9 V; t3 = 100 ms. The flow ratę is about 
1 mL per minutę. Chromatograph the System suitabiiity sofu - 
tion , and record the peak responses as directed for Proce¬ 
durę: the relative retention times are about 0.4 for erythro- 
mydn related compound N, 0.5 for erythromycin C, 1.0 for 
erythromycin A, and 1.6 for erythromycin B; the resolution, 

R, between erythromycin related compound N and erythro- 
mycin C is not less than 0.6, between erythromycin C and 
erythromycin A not less than 2.5, and between erythromy¬ 
cin A and erythromycin B not less than 2.5. Chromatograph 
the Standard preparation , and record the peak responses as 


directed for Procedurę: the taflinp factor is not morę than 2; 
and the relative standard deviation for replicate injections is 
not morę than 3%. [notę —Turn off the efectrochemical de¬ 
tector before stopping the flow of the Mobile phase.] 

Procedurę— Se para tely inject equal voEumes (about IGjuL) 
of the Standard preparation , Erythromydns B and C standard 
preparation , and the Assay preparation into the chromato¬ 
graph, record the chromatograms, and measure the peak 
areas. Calculate the pereentage of erythromycin A in the 
portion of Ointment taken by the formula: 

QA(CP/W)(ru/rs) 

in whlch C Es the concentration, in mg per ml, of USP 
Erythromycin RS in the Standard preparation; P Es the desig- 
nated pereentage of erythromycin A in USP Erythromycin 
RS; W is the guantity, in g, of Ointment taken to prepare 
the Assay preparation; and r u and r$ are the erythromycin A 
peak areas obtained from the Assay preparation and the 
Standard preparation , respectively. Calculate the percentages 
of erythromycin B and erythromycin C in the portion of 
Ointment taken by the formula: 

0.0001 (CPJW)(ru/r s ) 

in which C is the concentration, in pg per mL, of the rele- 
vant USP Reference Standard in the Erythromydns B and C 
standard preparation; P Es the designated pereentage of 
erythromycin B or erythromycin C in the relevanf USP Refer¬ 
ence Standard; W is the quantity, in g, of Ointment taken to 
prepare the Assay preparation; and ry and r? are the peak 
areas for the relevant analyte obtained from the Assay prepa¬ 
ration and the Erythromycms B and C standard preparation , 
respectively. Calculate the pereentage content of erythromy¬ 
cin in the Ointment by adding the percentages of erythro- 
mydn A, erythromycin B, and erythromycin C found. 


Erythromycin Ophthalmic Ointment 

DEFINITION 

Erythromycin Ophthalmic Ointment is a sterile preparation 
of Erythromycin in a suitable ointment base. IL contains 
NLT 90.0% and NMT 120.0% of the labeied amount of 
erythromycin (C^H^NO^)* 

IDENTIFICATION 

o A, THIN-LAYER CHROMATOGRAPHY 

Standard solution: 2.5 mg/mL of USP Erythromycin RS 
En methanol 

Sample solution: 2.5 mg/mL of erythromycin from 
Ophthalmic Ointment in methanol prepared as follows. 
Transfer an amount of Ophthalmic Ointment containing 
nominaEly 5 mg of erythromycin to a separator contain¬ 
ing 50 mL of solvent hexane. Shake unti! dissolved. Ex- 
tract with three separate 20-mL portions of methanof. 
Combine the methanol extracts in a beaker, and evapo- 
rate to dryness. Dissoive the residue in 2 mL of 
methanol. 

Chromatographic system 

(See Chromatography {6 21), Thin-tayer Chromało- 
graphy.) 

Adsorbent: 0,25-mm layer of chromatographic silica 
gei 

Application volume: 10 ll L 

Developing solvent system: Methanol and chloro¬ 
form (85:15) 

Spray reagent: Alcohol, p-methoxybenza]dehyde, and 
sulfuric acid (90:5:5) 

Analysis 

Samples: Standard sofution and Sample solution 
Apply the Standard solution and the Sample sofution to 
the piąte. Place the piąte in an unlined chromało- 
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graphic chamber, and devefop the chromatogram us- 
ing the Developing solvent system until the solvent front 
has moved about 7 cm. Remove the piąte from the 
chamber, mark the $olvent front, and allow the solvent 
to evaporate. Spray the piąte with Spray reagent Heat 
the piąte at 1O0 Q for 10 min, and examine tne chro¬ 
matogram, in which erythromycin appears as a black- 
to-purple spot 

Acceptance criteria: The Rf value of the principal spot 
of the Sample solution corresponds to that of tne Stan¬ 
dard solution, 

A5SAY 
* Procedurę 

Solution A: Acetonitrile and water (90:10). Storę in a 
reservoir protected from alr by sparging with helium. 
Solu tron B: 0.04 mg/ml of sodium nyaroxkie in water 
Mobile phase: Solution A and Solution B (56:44) 

Diluent: Methanol and water (50:50) 

Standard solution T: 0.66 mg/mL of USP Erythromycin 
RS in Diluent 

Standard solution 2: 0.034 mg/mL of USP Erythromy- 
dn B RS and USP Erythromycin C RS in Diluent 
System suitability solution: Transfer 2 mg of USP 
Erythromycin Related Compound N RS to a 10-rnL voh 
umetric fiask, add 0.4 mL of Standard solution 1 and 
6 mL of Standard solution 2 f and mix. Dilute with Stan¬ 
dard solution 2 to volume. 

Sample solution: Nominally 0.6 mg/mL of erythromy¬ 
cin from Ophthalmic Ointment in Diluent prepared as 
follows. Transfer an amount of Ophthalmic Ointment 
containing nominally 60 mg of erythromycin to a 
125-mL separator. Add 50 ml of solvent hexane, and 
shake until dissolved, Extract with four separate 20-mL 
portions of Diluent , collecting the extracts in a 100-mL 
volumetric fiask. Dilute the eombined extracts with Dilu¬ 
ent to voJume, and pass a portion of the solution 
through a suitable filter. Use the elear filtrate, 
Chromatographic system 
(See Chroma tograpny (621), System Suitability.) 

Modę: LC 

Detector: Pulsed amperometric electrochem ica! 
detector 

Electrode: Classy carbon 
Waveform: See Table h 


Table T 


Time 

Potential 


(s> 

m 

lnteqration 

! 0.00 

+0.9 

_ 

0.40 

+0.9 

Begin 

0.50 

+0.9 

End 

0.60 

-0.9 

— 


Cofumns 

Cuard: 4-mm x 5-cm; 8-pm packtng L50 
Analytical: 4-mm x 25-cm; 8-pm padcing L50 
FI o w ratę: 1 ml/min 
injection volume: 10 jiL 
System suitability 

Samples: Standard solution 1 and System suitability 
solution 

[Notę—F or relatwe retention times, see Table 2.] 


Table 2 


Peak 

Rdatlve 

Retention 

Time 

Erythromycin related comoound N 

0.4 

Erythromycin C 

0.5 

Erythromycin A 

TO 

Erythromycin B 

7.6 


Suitability reąuirements 

Resolution: NLT 0.6 between erythromycin related 
compound N and erythromycin C; NLT 2,5 between 
erythromycin C and erythromycin A; NLT 2.5 be¬ 
tween erythromycin A and erythromycin 8, System 
suitability solution 

Tailing factor: NMT 2, Standard solution 1 
Refative standard deviation: NMT 3%, Standard so¬ 
lution 1 
Analysis 

Samples: Standard solution 7, Standard solution 2 , and 
Sample solution 

Calculate the percentage of erythromycin A relatlve to 
the labeled amount of erythromycin in the portion of 
Ophthalmic Ointment taken: 


Resuft ~ (rjrd x (CdCu) xPxfx 100 

r u ~ peak area of erythromycin A from the Sample 
solution 

r$ = peak area of erythromycin A from Standard 
solution 1 

Cs = concentration of USP Erythromycin RS in 
Standard solution 1 (mg/mL) 

Cu = nominał concentration of erythromycin in the 
Sample solution (mg/mL) 

P = potency of erythromycin A in USP 
Erythromycin RS (pg/mg) 

F = conversion factor, 0,001 mg/jjg 
Calculate the percentage of erythromycin B relative to 
the labeled amount of erythromycin in the portion of 
Ophthalmic Ointment taken: 


Resull = (rjrs) x (Cd Cu) x P x 100 

ru = peak area of erythromycin B from the Sample 
solution 

r$ = peak area of erythromycin B from Standard 
solution 2 

Q - concentration of USP Erythromycin B RS in 
Standard solution 2 (mg/mL) 

Cu - nominał concentration of erythromycin In the 
Sample solution (mg/mL) 

P - potency of erythromycin B in USP 
Erythromycin B RS (mg/mg) 

Calculate the percentage of erythromycin C relative to 
the labeled amount of erythromycin in the portion of 
Ophthalmic Ointment taken: 

Result - ( rjrs ) x (CdCu) x P x 100 

ru - peak area of erythromycin C from the Sample 
solution 

r$ = peak area of erythromycin C from Standard 
solution 2 

Cs - concentration of USP Erythromycin C RS in 
Standard solution 2 (mg/mL) 

Cu = nominał concentration of erythromycin in the 
Sample solution (mg/mL) 

P = potency of erythromycin C in USP 
Erythromycin B RS (mg/mg) 

Calculate the percentage of the labeled amount of 
erythromycin in the Ophthalmic Ointment by adding 
Lhe percentages of erythromycin A, erythromycin 
and erythromycin C. 

Acceptance criteria: 90.0%-120.0% 


5PECIFIC TE5T5 

* 5teriiitv Tists (71): It meets the requlrement5. 

* Other Requirements; It meets the reguirements in 

Ophthalmic Products—Quaiity Tests (7/ 1). 


ADDITIONAL REQUIREMENTS 

• Packacinc and Storace: Preserve in coliapsible 
ophthalmic ointment tubes. Storę at controlled room 
temperaturę. 


USP Monographs 
















USP Monographs 


4036 Erythromycin / Offidol Monographs 


USP 40 


■ USP REFERENCE Standahds (Tl) 

USP Erythromycin RS 

USP Erythromycin B RS 

USP Erythromycin C RS 

USP Erythromycin Related Compound N RS 


Erythromycin Pledgets 

» Erythromycin Pledgets are suitable absorbent 
pads impregnated with Erythromycin Topical So- 
lution. Pledgets contain not less than 90.0 per¬ 
cent of the labeled volume of Erythromycin Topi¬ 
cal Solution. 

Packaging and storage—Preserve in tight containers. 
tabeling—Label Pledgets to indicate Lhat each Pledget is to 
be used once and then discarded. Labef Pledgets also to 
indicate the volume, in mL, of Erythromycin Topical Solution 
contained in each Pledget, and tne concentration, in mg of 
erythromycin per mL, of the Erythromycin Topical Solution, 

USP Reference standards (11)— 

USP Erythromycin RS 

Identification—Prepare a test solution by shaking one 
Pledget with methanol, and dilutina appmpriately to obtain 
a concentration of about 2.5 mg of erythromycin per ml. 
Prepare a Standard solution of USP Erythromycin RS in 
methanol containing 2.5 mg per mL Apply separately 10jiL 
of each solution to a thin-layer chromatographic piąte (see 
Chromatography <621)) coated with a 0.25-mm layer of 
chromatographic silica gel. Place the piąte in an unlined 
chromatographic Uumiuer, and deyelop the chromatogram 
in a solvent system consisting of a mlxture of methanol and 
chloroform (85:15) untll the soivent front Has moved about 
7 cm. Remove the piąte from the cham ber, mark the solyerit 
front, and aflow the solvent to evaporate. Spray the piąte 
with a mixture of alcohot, p-methoxybenzaldehydy and sul- 
furic add (90:5:5), Heat the piąte at 100° for lOminutes, 
and examine the chromatogram, in which erythromycin ap- 
pears as a black-to-purple spot: the Rr value of the prinripal 
spot obtained from the test solution corresponds to that 
obtained from the Standard solution. 

Other reouirements—The Erythromycin Topical Solution 
expressed from Pledgets meets the reguirements for Waler 
and Alcohot eon tent under Erythromycin Topical Solution. 


Change to read: 

Topical solution assay—Proceed as directed fgr erythro¬ 
mycin under Antibiotics—Microbial Assays <81), using the so* 
lution expressed from not less than 10 Pledgets. Di lute an 
accurately measured volume of this solution quantitatively 
with *Buffer SJ# (cn t May-^om to obtain a Test Dilution having 
a concentration assumed to be equal to the median dose 
level of the Standard. 


Change to read: 

Assay and minimum volume—Proceed as directed for 
erythromycin under Antibiotics—Microbial Assays (81}, assay- 
ing 10 Pledgets individually. Transfer 1 Pledget to a suitable 
Container, add about 50 ml of *Buffer 8 J# (CN i.May.20 w if and 
shake for 2 minutes. Transfer the solution so obtained to a 
1OG-mL volumetric fiask. Wash the Pledget with two 20-ml 
portions of *Buffer B.3 m add the washings to the 

100-mL volumetric fiask, dilute with *Buffer S.3* (cn 
to volume, and mix. Dilute an accurately measured volume 
of this solution quantitativefy with *Buffer B.3* (CHi-my-w?) 


to obtain a Test Dilution havinq a concentration assumed to 
be eaual to the median dose !evel of the Standard. Calcu- 
late the vo!ume, in mL, of Erythromycin Topical Solution in 
each Pledget taken by dividing the number of mg of eryth- 
romydn in each individuaf Pledget by the number of mg of 
erythromycin in each mL of Erythromycin Topical Solution 
as obtained in the Topical Solution assay, The vo!ume of 
Erythromycin Topical Solution in each Pledget is not less 
than 90.0% of the labeled amount. If this reguirement is 
not met, determine the vo!ume of Erythromycin Topical So¬ 
lution in each of 20 additional Pledgets. The volume of 
Erythromycin Topical Solution in not morę than 1 of the 30 
Pledgets is less than 90.0% of the labeled amount. 


Erythromycin Topical Solution 

» Erythromycin Topical Solution is a solution of 
Erythromycin in a suitable vehicle. !t contains not 
less than 90.0 percent and not morę than 
7 25.0 percent of the labeled amount of 

C37H57N 013* 

Packaging and stora ge—Preserve In tight containers, 

USP Reference standards (11)— 

USP Erythromycin RS 

Identification—Prepare a test solution by mixing a portion 
of the Topical Solution with methanol to obtain a concen¬ 
tration of about 2.5 mg of erythromycin per mL. Proceed as 
directed in the Identification test under Erythromycin Delayed- 
Release Capsules , begrnning with "Prepare a Standard solu¬ 
tion of USP Erythromycin RS." 

Water Determination, Method I (921): not morę than 
8.0% if it contains 20 mg per mL, or not morę than 5.0% if 
it contains 15 mg per mL, or not morę than 2.0% if it con¬ 
tains acetone, 20 mL of a mbeture of pyridlne and methanol 
(1:1) being used in place of methanol in the titration vessel. 
Alcohol Determination, Method II (611): between 
92.5% and 107.5% of the labeled amount of QHsOH. 


Change to read: 

Assay“Proceed as directed under Antibiotics—Microbial As¬ 
says (81), using an accurately measured volume of Topical 
Solution diiuted quantltatively with 9 Buffer B3m i 
to yield a Test Dilution having a concentration assumed to 
be equaf to the median dose level of the Standard. 


Erythromycin Tablets 

» Erythromycin Tablets contain not less than 
90.0 percent and not morę than 120.0 percent of 
the labeled amount of C 37 H 67 NO 13 . 

notę— Tablets that are enteric-coated meet the 
requirements for Erythromycin Delctyed-Release 
Tablets. 

Packaging and slorage—Preserve in tight containers, 

USP Reference standards (11)— 

USP Erythromycin RS 

Identification —Prepare a test solution by mhung a quan- 
tity of finely powdered Tablets with methanol to obtain a 
concentration of about 2.5 mg of erythromycin per mL. Pro¬ 
ceed as directed In the Identification test under Erythromycin 
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Deiayed-Release Capsules, beginning with 'Trepa re a Stan¬ 
dard solution of USP Erythromycin RS." 

Dissolution (711)— 

/Wed/u/n; 0,05 M pH 6.8 phosphate b uff er (see Buffer 
Solutions in the section Reagents, tndfcators, and Solutions); 

900 mL. 

Apparatus 2: 50 rpm. 

Time: 60 minutes. 

Test solution —łf necessary, dilute a filtered portion of the 
solution under test with Medium to obtain a sofution having 
a concentratfon of about 0,28 mg of erythromycin per ml, 
and mi*. 

Standard sofution —Dissolve an accurateły weighed quan- 
tity of USP Erythromycin RS in methanol (not morę than 
1 mL of methanol for eath 14 mg of the Reference Stan¬ 
dard), and difute with water, quantitatively and with mix- 
ing, to obtain a stock solution containlng about 0.56 mg 
per ml. Immediateiy pnor to use, dilute the stock solution 
quantitativefy with water to obtain a Standard solution hav- 
ing a known concentration of about 0,28 mg per ml. 

Procedurę —Transfer 5.0-mL portions of the Test solution 
and the Standard solution to sępa ratę 25~mL volumetric 
flasks, and treat each as foilows; Add 2.0 mL of water, and 
allow to stand for 5 minutes with intermittent swirling, Add 
15,0 ml of 0.25 N sodium hydroxide, dilute with Medium to 
volume, and mix. Heat to 60 c for 5 minutes, and alfow to 
cool Concomitantly determine the absorbances of these So¬ 
lutions at the wavelenqth of maximum absorbance at about 
236 nm, with a suitabfe spectraphotometer, using blank So¬ 
lutions similarly prepared, except that 2.0 mL of 0.5 N sulfu- 
ric add is substituted for the 2.0 mL of water, Calculate the 
amount of C^hU/NOu dissolved. 

Tolerances —Not less than 70% (Q) of the labeled amount 
of C^HńjNOn is dissolved in 60 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 

Loss on drying (731)—Dry about 100 mg of powdered 
Tablets in a capitlary-stoppered bottle in vacuum at 60° for 
3 hours: it ioses not morę than 5.0% of its weight. 


Change to read: 

Assay —Place not less than 4 Tablets in a high-speed glass 
blenaer jar with 200 mL of methanol, and bTencf for 3 min¬ 
utes. Add 300 mL of 9 Buffer B3% <cn i t), and blend for 
3 minutes. Proceed as directed under Antibiotics—Microbial 
Assoys (81), using an accurateiy measured volume of this 
stock test solution diluted quantitatively with * Buffer B.3* {CH 
hwp&it) to yield a Test Dilution having a concentration as- 
sumed to be equal to the median dose level of the Stan¬ 
dard. 


Erythromycin Pelayed-Release Tablets 

DEFINITION 

Erythromycin Delayed-Release Tablets eontain NLT 90.0% 
and NMT 120.0% of the labeled amount of eiylhiomyciu 
(CwHtfNO,,). 

IDENTIFICATION 
* A. Thin-Layer Chromatocraphy 

Standard solution: 2,5 mg/mL of USP Erythromycin RS 
in methanol 

SampJe solution: NominaHy 2,5 mg/mL of erythromy- 
cin fram powdered Tablets in methanol 


Chromatographic system 

(See Chromatograpny (621), Thin-Layer Chromało- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application volume: 10 pi 

Developing so!vent system: Methanol and chloro¬ 
form (85:15) 

Spray reagent: AJcohol, p-methoxybenzaldehyde, and 
sulfuric acid (90:5:5) 

Analysis 

Sam pies: Standard solution and Sample solution 
Place the piąte in an unlined chromatographic cham- 
ber, and develop the chromatogram until the solvent 
front has moved about 7 cm. Remove the piąte from 
the cham ber, mark the soivent front, and allow the 
solvent to evaporate. Spray the piąte with Spray rea¬ 
gent Heat the piąte at 100° for 10 min, and examine 
the chromatogram, in which erythromycin appears as 
a black-to-purple spot. 

Acceptance criteria: The R f value of the principal spot 
of the Sample solution corresponds to that of tne Stan¬ 
dard solution . 

ASSAY 

* Antibiotics—microbial Assays (81) 

Sample solution: Place NLT 4 Tablets in a high-speed 
glass bfender jar with 200 mL of methanol, and blend 
for 3 min. Add 300 mL of Buffer B.3, and blend for 3 
min. 

Analysis: Proceed as directed in the chapter Dilute the 
Sample solution with Buffer B.3 to obtain a Tesf Dilution 
having a concentration that is nominally equivalent to 
the median level of the standard. 

Acceptance criteria: 90.0%-120,0% 

PERFORMANCE TEST S 

* Dissolution (711): Proceed as directed for Procedurę for 
Method B in Procedurę , Apparatus 1 and Apparatus 2, 
Delayed-Release Dosage Forms . 

Test 1: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test h 

Acid stage 

Medium: Simulated gastric fluid TS (without pepsin); 
900 mL 

Apparatus 1: 100 rpm 
Time: 60 min 

Analysis: Do not analyze the sample at this stage. 

Buffer stage 

Medium; 0.05 M pH 6.8 phosphate buffer (see Re- 
agents, Indicotors, and Solutions—Buffer Solutions) 
Apparatus 1: 100 rpm 
Time: 60 min 

Buffer: pH 1.2 buffer (see Reagentsłndkators, and 
Solutions—Buffer Solutions) 

Solution A: 1 q/l of bromocresol purple in pH 
4.5 phosphate buffer 

Standard solution: Dissolve USP Erythromycin RS in 
Medium to obtain a concentration similar to that of 
the Sample sofution. 

Sample solution: if necessary, dilute a filtered por¬ 
tion of the solution under test with Medium to obtain 
a solution containing about 0.28 mg/mL of erythro¬ 
mycin. 

Detector: UV 410 nm 
Analysis 

Samples: Standard solution and Sample solution 
Transfer 2.0 mL of the Standard solution and the 5om- 
ple solution to individuaf separators of a suitable size. 
Add 6 ml of Buffer and 8 mL of Solution Ą and mtx. 
Extract with 40.0 mL of chloroform. Determine the 
amount of erythromycin (Cs^H^NOu) dissolved 
from UV absorbances of the chloroform extracts. 
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Tolerances: NIT 75% (Q) of the labeled amount of 
erythromycin CC 3 ?H 6 ?NOi 3 ) is dis5olved. 

Test 2: If the product complies with this test, the fabel- 
ing indicates that it meets USP Dissoiution Test 2 . Pro- 
ceed as directed under Test 1 , except to use Apparatus 
2 at 75 rpm. 

« Uniformity of Ddsage Units {905): Meet the 
reguirements 

SPECIFIC TEST5 

* Water Determinatjon, Method I (921) 

Analysis: Use 20 mL of methanol containing 10% of 
imidazole in place of methanol in the titration vessel. 
Acceptance criteria: NMT 6,0% 

ADDITIONAL REQUIREMENTS 

e Packaging and Storage: Preserve in tight containers. 

* Labeling: The labeling indicates the Dissoiution Test w i th 
which the product complies, 

* USP Reference Standard s (11) 

USP Erythromycin RS 


Erythromycin and Benzoyl Peroxide 
Topical Cel 

» Erythromycin and Benzoyl Peroxide Topical Cel 
is a mixture of Erythromycin in a suitable ge! ve- 
hicle containing benzoyl peroxide and one or 
morę suitable dispersants, stabilizers, and wetting 
agents. It contains not less than 90.0 percent and 
not morę than 125.0 percent of the labeled 
amounts of erythromycin (CjzfWNOu) and ben¬ 
zoyl peroxide (C 14 H 10 O 4 ). 

Packaging and storage —Before miting, preserve the 
Erythromycin and the vehic!e containing oenzoyl peroxide 
in separate, tight containers. After mixing, preserve the mix- 
turę in tight containers. 

USP Reference sfandards (11)— 

USP Erythromycin RS 

Identification— Prepare Standard preparation and an Assay 
preparation as directed in the Assoy ; except to omit the In¬ 
ternaf standard solution, and chromatograph as directed in 
the Assoy: the Assoy preparation exhibits a major peak for 
benzoyl peroxide, the retention time of which corresponds 
to that exhibEted by the Standard preparation. 

Minimum fili (755): meets the requirements. 

Limit of benzoyl peroxide related substances— 

Mobile phase A, Mobile phase B, Standard preparation A, 
Standard preparation B, Standard preparation C, Standard 
preparation D, Resolution solution , and Chromatographic sys¬ 
tem—Proceed as directed in the test for Related compounds 
under Benzoyl Peroxide Cei 

Test preparation —Transfer an accurateiy weighed quantity 
of Topical Gel, equivalent to about 100 mg of oenzoyl per- 
oxide, to a 5G-mL volumetric fiask, add 25 mL of acetoni- 
trile, shake vtgorously to disperse the specimen, sonicate for 
5 minutes, dilute with aceton itrffe to volume, mix, and filter. 

Procedurę —Proceed as directed for Procedurę in the test 
for Related compounds under Benzoyl Peroxide Cel: it meets 
the limits stated. 


C hangę to read: 

Assay for erythromycin —Proceed as directed for erythro- 
mycin under Antibiotics—Microbial Assays (81), using an ac- 
curately weighed portion of Topical Gel blended for 3 to 


5 minutes in a high-speed glass blender jar containing 
0,5 ml of polysorbate 80 and an accurateiy measured vof- 
ume of m Buffer B.3* (cn t-May-2oiz> sufficient to obtain a stock 
solution having a convenient concentration of erythromycin. 
Diiute an accurateiy measured volume of this stock solution 
quantitatively with *Buffer B. 3* <cn i way^oi?) to obtain a Test 
Dilution having a concentration of erythromycin assumed to 
be equal to the median dose level of the Standard. 

Assay for benzoyl peroxlde— 

Mobile phase, Internal standard solution , Standard prepara¬ 
tion , and Chromatographic system —Proceed as directed in 
the Assay under Benzoyl Peroxide G ei 

Assoy preparation —Prepare as directed for Assoy prepara¬ 
tion in the Assay under Benzoyl Peroxide Ge/, using Topical 
Gel 

Procedurę —Proceed as directed for Procedurę in the Assoy 
under Benzoyl Peroxide Cel. Calculate the ąuantity, in mg, of 
benzoyl peroxide (CmHmO*) in the portion of Topical Gel 
taken by the formula: 

12 SC(Ru/Rs) 

in which C is the concentration, in mg per mL, of benzoyl 
peroxide in the Standard preparation , and % and /?$ are the 
ratios of benzoyl peroxide peak response to ethyl benzoate 
peak response obtained from the Assay preparation and the 
Standard preparation , respectEvely, 


Erythromycin Estolate 



C,oHj,NOm ■ C, 2 H 2e 0 4 S 1056.39 

Erythromycin, 2'-propanoate, dodecyl sulfate (salt). 
Erythromycin 2'-propionate dodecyl sulfate (salt) 
[3521-62-8]. 

» Erythromycin Estolate has a potency equivalent 
to not less than 600 pg of erythromycin 
{C 37 Hfi 7 NOi 3 ) per mg, calculated on the anhy- 
drous basis, 

Packaging and storage— Preserve in tight containers. 

USP Reference standards (11)— 

USP Erythromycin RS 

USP Erythromycin Estolate RS 

Identafication, Infrared Absorption (197K). 

Crystalliriity (695): meets the reguirements. 

Waler Determination, Method l (921): not morę than 
4.0%, 20 ml of methanol containing 10% of imidazole be- 
ing used in place of methanol in the titration vesset 
Free erythromycin —Prepare a test solution of it in media¬ 
no! containing 10.0 mg per mL. Prepare a Standard solution 
of U5P Erythromycin RS in methanol containing 0,3 mg per 
mL. [NOTĘ —Prepare these Solutions immediatefy before use.] 
Prepare a suitable thin-layer chromatographic piąte (see 
Chromatography (6 21)) coated with a 0,25-mm layer of 
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chromatographic silica get mixture. Before using, place the 
piąte in an unlined deveIopmg chamber containing about 
100 mL of methanol, and allow the solvent front to move to 
the top of the piąte, marking the direction of travel. Remove 
the piąte, and allow to dry, Apply separata 1-pL volumes of 
the test solution and the Standard solution on the piąte, 
allow the spots to dry, and devefop the chroma tog rams in a 
freshiy p repa red solvent system consistina of a mixture of 
methanol and chloroform (85:15) until tne solvent front has 
moved about one-half ot the length of the piąte. Remove 
the piąte from the developing chamber, mark the so!vent 
front, and allow the piąte to dry. Place the piąte under a 
hood, and spray umrormly with a solution consisting of 
150 mg of xanthydrol dissolved in a mixture of hydrochloric 
acid and gladal acetic add (92.5:7.5). Heat the sprayed 
piąte in an oven at 100° for 5 minutes. [Caution—Avoid ex- 
posure to add fumes when removing the piąte from the oven.] 
Examine the piąte for reddish violet spots: free erythromycin 
has an R f value of about 0.3, and erythromycin estolate nas 
an Rf value of about 0.7. Any spot corresponding to free 
erythromycin obtained from the test solution do es not ex- 
ceed in size or intensity that of the prindpal spot obtained 
from the Standard solution (3.0%). 


Change to read: 

Assay —Proceed wfth Erythromycin Estolate as directed for 
erythromycin under A ntfbiotlcs—Microbial Assays (81), usincj 
an accurately weighed guantity of Erythromycin Estolate dis- 
solved In methanol to ootain a solution containing the 
equivalent of 1.0 mg of erythromycin per mL Immediately 
dilute quantitatively with 9 volumes of m 8uffer B3m ccn i 
and allow to stand at room temperaturę for 18 hours. 
Dilute a portion of this solution guantitatively with m Buffer B. 
3m {cm to obtain a Test Dtlution havinq a concentra- 

iion assumed to be equal to the median dose level of the 
Standard. 


Erythromycin Estolate Capsules 

» Erythromycin Estolate Capsules contain the 
equivalent of not less than 90.0 percent and not 
morę than f 15.0 percent of the labeled amount 
of erythromycin (C 3 7 H 6 7 NO n ). 

Packaging and sto rag e— Pres erve in tight containers* 

USP Reference standards (11)— 

USP Erythromycin RS 
USP Erythromycin Estolate RS 

Identifkation^Prepare a test solution by mixing a guan¬ 
tity of Capsule contents with methanol to obtain a concen- 
tration equivalent to about 20 mg of erythromycin per mL. 
Prepare a Standard solution of USP Erythromycin Estolate RS 
in methanol containing the equivalent of 20 mg of erythro- 
mycin per ml. Apply separately 3 f.iL of each solution to a 
thin-layer chromatographic piąte (see Chromotogrophy 
(621)) coated with a 0.25-mm layer of chromatographic sil- 
icd gel. Proceed as directed In the Identification test under 
Erythromycin Delayed-Release Capsules, beginning with " Place 
the piąte in an unlined chromatographic chamber/' 
Dbintegraiioti (701): 30 minutes, proceeding as di¬ 

rected for Hord Cefatin Capsules, exeept to use disks and to 
use simulated gastrrc fluid T5 as the immersion fluid instead 
of water. 

Uniformity of dosage units (905): meet the require- 
ments. 


Water Determination, Method I (921): not morę than 
5.0%, 20 ml. of methanol containing 10% of irmdazole be- 
fng used in place of methanol in the titration vessel. 

Change to read: 

Assay —Place not less than 4 Capsules in a high-speed glass 
blender jar with 200.0 mL of methanoL and blend for 
3 minutes. Add 300.0 ml of *Buffer B3* (C n and 

blend for 3 minutes. Allow this solution to stand at room 
temperaturę for 18 hours. Proceed as directed for erythro¬ 
mycin under Antlbiotics^Microbial Assays (81), using an ac¬ 
curately measured vo!ume of this stock test solution diluted 
quantitatively with *Buffer B3m tcM to yield a Test 

Dilution having a concentration assumed to be equal to the 
median dose fevel of the Standard. 


Erythromycin Estolate Orał Suspension 

» Erythromycin Estolate Orał Suspension contains 
the equivalent of not less than 90.0 percent and 
not morę than 115.0 percent of the labeled 
amount of erythromycin (C 37 H s ;NOi 3 ). It contains 
one or morę suitable buffers, colors, diluents, dis- 
persants, and flavors. 

Packaging and storage —Preserve in tight containers, in a 
cool place. 

USP Reference standards (11)— 

USP Erythromycin RS 
USP Erythromycin Estolate RS 

Identification —Transfer a ouantity of Orał Suspension, 
equivaient to about 20 mg ot erythromycin, to a separator. 
Add 15 mL of 0.02 N sodium hydroxide, and swirl to mix. 
Add 2 q of sodium chloride and 25 mL of chloroform, and 
shake for 3 minutes. Drain the chloroform phase through a 
smali amount of chloroform-washed anhydrous sodium sul- 
fate, and collect the chloroform extract in a bea ker, rrnsing 
the sodium suffate with an additional 10mL of chloroform. 
Evaporate the chloroform to dryness, Dissolve the residue in 
1 mL of methanol (test solution). Prepare a Standard solu¬ 
tion by transferring a quantity of USP Erythromycin Estolate 
RS, equivalent to 20 mg of erythromycin, to a separator and 
carrying out the extraction procedurę descnbed for prepara- 
tion of the test solution. Apply separately 3 \il of each solu¬ 
tion to a thin-layer chromatographic ptate (see Chromało - 
graphy (621)) coated with a 0.25-mm layer of chromato¬ 
graphic silica gel. Proceed as directed in the Identification 
test under Erythromycin Delayed-Release Capsules, beginning 
with "Place tne piąte in an unlined chromatographic cham¬ 
ber." 

Uniformity of dosage units (905)— 

For suspension packaged in single-unit containers: meets 
the requirements. 

Deliverabie volume (698): meets the requirements. 
pH (791): between 3.5 and 6.5. 

Change to read: 

Assay —Dilute an accurately measured voiume of Orał Sus- 
penston, freshiy mixed and free from air bubbles, quantita- 
tivefy with methanol to obtain a solution containing the 
equivalent of 2.5 mg of erythromycin per mL. Dilute with 
1.5 volumes of m Buffer 8.3# and allow to stand 

at room temperaturę for 18 hours. Proceed as directed for 
erythromycin under Antibiotics—Microbiai Assays (81), using 
an accurately measured volume of this stock test solution 
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diluted quant*tatively with *Buffer B3m tcw fctó?-zot- 7 j to yield a 
Test Dilution having a concentration assumed to be egual to 
the median dose levd of the Standard. 


Erythromycin Estolate for Orał 
Suspension 

» Erythromycin Estolate for Orał Suspens!on is a 
dry mixture of Erythromycin Estolate with one or 
morę suitable burfers, colors, diluents, dis per* 
sants, and flavors. It contains the equtvalent of 
not less than 90.0 percent and not morę than 
115,0 percent of the labeled amount of erythro¬ 
mycin (C 37 H 57 NO 13 )* 

Packaging and storage—Presen/e in tight containers. 

USP Reference standards (11)— 

USP Erythromycin RS 

USP Erythromycin Estolate RS 

Identification—Prepare a test solution by mrxing a quan- 
tity of Erythromycin Estolate for Orał Suspension wiih meth- 
anol to obtain a concentration equivalent to about 20 mg of 
erythromycin per mL Prepare a Standard solution of USP 
Erythromycin Estolate RS m methanol containing the equiva- 
lent of 20 mg of erythromycin per mL. Apply separately 3 pL 
of each solution to a thin-layer chromatographic piąte (see 
Chromatography (621)} coated with a 0,25-mm layer of 
chromatographic silica gel. Proceed as directed in the Identi¬ 
fication test under Erythromycin Defayed-Release Ca psuł es, be- 
ginning with "Place the piąte in an unlined chromato- 
graphic chamber." 

Uniformity of dosage units (905)— 

For solid packaged in sincue-unit CONTAfNlRS: meets the 
reguirements. 

Deliverab!e volume (698): meets the requirements. 
pH (791 ): between 5.0 and 7.0 (if pediatrie drops, be- 
tween 5.0 and 5.5), in the suspension constituted as di* 
rected in the labeling. 

Water Determination, Method I (921): not morę than 
2.0%, 20 ml of methanol containing 10% of imidazole be- 
ing used in place of methanol in the titration vessel. 

Assay—Constitute Erythromycin Estolate for Orał Suspen¬ 
sion as directed tn the tabeling, and proceed as directed in 
the Assay under Erythromycin Estolate Orał Suspension. 


Erythromycin Estolate Tablets 

» Erythromycin Estolate Tablets contain the 
equivalent of not less than 90.0 percent and not 
morę than 120.0 percent (115.0 percent, if chew- 
able) of the labeled amount of erythromycin 
(C 3 ?H67NO, 3 ). 

Packaging and storage—Preserve in tight containers. 
Labeling—La bel the Tablets to indicate whether they are to 
be chewed before swallowing, 

USP Reference standards (11)— 

USP Erythromycin RS 
USP Erythromycin Estolate RS 

Identification—Prepare a test solution by mśxing a quan- 
tity of fineiy powdered Tablets with methanol to obtain a 
concentration equivalent to about 20 mg of erythromycin 
per mL, Prepare a Standard solution of USP Erythromycin 


Estolate RS in methanol containing the equivalent of 20 mg 
of erythromycin per mL. Apply separately 3 pL of each solu* 
tron to a thin-layer chromatographic piąte (see Chromato¬ 
graphy (621)) coated with a 0.25-mm layer of chromato¬ 
graphic silica gel. Proceed as directed in the Identification 
test u nder Erythromycin Deiayed-Release Capsules, beginning 
with "Place the piąte in an unlined chromatographic cham- 
ber." [NOTĘ —Use the following procedurę for thewable Tab¬ 
lets. Transfer a quantity of fineiy powdered Tablets, eq u ta¬ 
lent to about 20 mg of erythromycin, to a separator, and 
proceed as directed in the Identification test under Erythro¬ 
mycin Estolate Orał Suspension , beginning with "Add 15 mL 
of 0.02 N sodlum hydroxide."] 

Dlsinte grata an (701): 30 minutes, proceeding as di¬ 

rected for Uncoated Tablets , except to use disks and to use 
simulated gastric fluid as the immersion fluid instead of 
water. [notę—C hewable tablets are exempt from this 
reguirement.] 

Uniformity of dosage unlts (905): meet the reguire- 

ments. 

Water Determination, Method I (921): not morę than 
5,0%; or if chewable tablets, not morę than 4.0%, 20 mL of 
methanol containing 10% of imidazole being used in place 
of methanol in the titration ve$seL 

Assay—Proceed with Tablets as directed in the Assay under 
Erythromycin Estolate Capsules, 


Erythromycin Estolate and 
Su1fisoxazole Acetyl Orał Suspension 

» Erythromycin Estolate and Sulfisoxazole Acetyt 
Oraf Suspension contains the equiva!ent of not 
less than 90.0 percent and not morę than 
120.0 percent of the labeled amount of erythro 
mycin (C^HózNOn) and the equivalent of not 
less than 90.0 percent and not morę than 
115.0percent of the labeled amount of sulfisox- 
azole (CnHnNiOjS), ft contains one or morę suit¬ 
able buffers, colors, diluents, emulsifiers, flavor$, 
preservatives, and suspending agents, 

Packaging and storage—Preserve in tight containers. 

USP Reference standards <11 >— 

USP Erythromycin RS 
USP Erythromycin Estolate RS 
USP 5ulfisoxazole Acetyl RS 

Identification*—To a guantity of the Orał Suspension add a 
voiume of methanol sufticient to yield a solution havtng a 
concentration equiva!ent to about 2.5 mg of erythromycin 
per mL. Shake tnis mixture by mechanical means for about 
30 minutes. Centrifuge a portion of this mixture, and use 
the elear supernatant as the test solution. Prepare a solution 
of USP Erythromycin Estolate RS in methanol containing 
about 3 mg per mL (Standard solution A). Prepare a solution 
of USP SulHsoxazofe Acetyl RS in methanol containing about 
8,7 mg per mL (Standard solution B). Apply separately 10 pL 
each of the test solution and the two Standard Solutions to 
a suitable thin-layer chromatographic piąte (see Chromato¬ 
graphy (621)) coated with a 0.25-mm layer of chromato¬ 
graphic silica gel mixture, and allow to dry. Place the piąte 
m an unlined chromatographic chamber, and develop the 
chromatograms in a solvent system consisting of a mixture 
of methanol and chloroform (85:15) until the solyent front 
bas moved about 9 cm, Remove the piąte from the cham¬ 
ber, mark the solvent front, and allow the solyent to evapo¬ 
ra te. Spray the piąte with a mixture of dehydrated alcohol, 
p-methoxybenzaldehyde, and sulfuric add (90:5:5). Heat the 
piąte at 100° for 10 minutes, and examine Lhe chromało- 
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rams, in which the erythromycin estolate appears as a 
lack-to-purple spot and the sulfisoxazole acetyl appears as 
a yellow spot: the Rf vafue of the principal black-to-purple 
spot obtained from the test solution corresponds to that 
obtained from Standard solution A, and the Rf value of the 
principal yellow spot obtained from the test solution corre¬ 
sponds to that obtained from Standard solution B , 

Uniform i ty of dosage units (905)— 

For suspension packaced in sincic-unit containers: meets 
the requirements. 

Deliverable volume (698); meets the requirements, 
pH (791): between 3.5 and 6,5. 

C hangę to read; 

Assay for erythromycin —Di lute an accurately measured 
volume of Orał Suspension, freshly mixed and free from air 
bubbles, quantitatively with methanoi to obtain a solution 
containing the equivalent of 2.5 mg of erythromycin per 
mL Dilute with 1,5 volumes of *Buffer 8.3* <cń 14 ^ 2017 )# and 
allow to stand at room temperaturę for 18 hours. Proceed as 
directed for erythromycin under Andbiotics—Microbial Assays 
(81), using an accurately measured volume of this stock test 
solution cnfuted guantitatively with * Buffet 8.3* 
to yield a Test Dilution havlng a coneentration assumed to 
be equal to the median dose level of the Standard (1.0 pg 
of erythromycin per mL). 

Assay for sulfisoxazole— 

Mobile soivent—Mix 40 volumes of acetonitrile and 60 
volumes of water, The acetonitrile coneentration may be va- 
ried to meet system suitability requirements and to provide 
a suitable elutton time for su!risoxazofe acetyl. Fifter the solu¬ 
tion through a membranę filter (1-jim or finer porosity), 
Internat standard solution —Prepare a solution of 
benzanilide in acetonitrile having a coneentration of about 
0.33 mg per mL. Filter the solution through a membranę 
filter (1-pm or finer porosity). 

Standard preparation —Prepare a solution of USP Sulfisox- 
azole Acetyl RS in Interna! standard solution having a known 
coneentration of about 1 mg per mL. 

Assay preparation —Transfer an accurately measured vol* 
ume of Orał Suspension, freshly mixed ana free from air 
bubbles, equivalent to about 600 mg of sulfisoxazole, to a 
125-mL separator, and extract with three 75-mL partiom of 
chloroform. Collect the chloroform extracts in a 250-mL vol- 
umetrtc fiask, dilute with chloroform to volume, and mix. 
Filter a portion of this solution through a membranę filter 
(1 -pm or finer porosity). Pipet 4 mL of the filtrate into a 
glass-stoppered, 25-mL conical fiask, and evaporate with the 
ald of a current of dry air to dryness. Add 10.0 mL of Inter* 
nol standard solution , and mix. 

Chromatographic system (see Chromotography {62']))—The 
liquid chroma tograph is equipped with a 254-nm detector 
and a 4-mm x 3G<m column that contains packing LI. The 
flow ratę is about 1.2 mL per minutę. Cbromatograph repli- 
cate rnjections of the Standard preparation , and record the 
peak responses as directed unoer Procedurę; the resolution 
factor between sulfjsoxazofe acetyl and benzanilide is not 
less than 3,0. 

Procedurę —Separately inject egual vulumes (about 5 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu late the quam 
tity, in mg, of $ulfisoxazole (tnHuNjOjS) in each mL of the 
Orał Suspension Laken by Lhe formula: 

(267.31 / 309,35)(625C/ V){RufR$) 

in which 267,31 and 309.35 are the molecular weights of 
sulfisoxazole and sulfisoxazole acetyl, respectively; C is the 
coneentration, in mg, of USP Sulfisoxazole Acetyl RS in each 


mL of the Standard preparation; V is the volume, In mL, of 
Orał Suspension taken; and Ru and Rs are the ratios of peak 
responses of suffisoxazole acetyl peak to benzanilide peak 
obtained from the Assay preparation and the Standard prepa* 
radon, respectwely. 


Erythromycin Ethylsuccinate 



C 4a H ?; ,NO, 4 862.05 
Erythromycin 2'-(ethyi butanedioate). 

Erythromycin 2'-(ethyl suednate), [1264-62-6], 

» Eiythromydn Ethylsuccinate consists primarily 
of trie 2 / -ethylsuccinate ester of erythromycin A. 
The sum of the percentages of erythromycin A, 
erythromycin B, and erythromycin C is not less 
than 76.5 percent, calculated on the anhydrous 
basis. 

Packaging and storage —Preserve in tight containers. 
Labeling— Erythromycin Ethylsuccinate that is nonerystab 
linę is labeled to indlcate that it is amorphous. Any prepara¬ 
tion containing the amorphous form of Erythromycin Ethyl¬ 
succinate is so labeled. 

USP Reference standards (11)— 

USP Erythromycin RS 
USP Erythromycin B RS 
USP Erythromycin C RS 
USP Erythromycin Related Compound N RS 
N-dememyierythromycin A. 

C w HćsNO, 3 719.91 
USP Erythromycin Ethylsuccinate RS 
Identification, fnfrared Absorption (1975)— 

Solution: 1 in 100, 

Medium: chloroform. 

Ceil size: 1.G-mm. 

Crystallinity (695): meets the requirements, except that 
when it is labeled as being in the amorphous State rt does 
not meet the requirements. 

X-ray diffraction (941)—Where labeled as being in the 
amorphous State, its X-ray diffraction pattern performed at 
high sensitivity for angles of diffraction between 2* and 20° 
exnibits no reflection, and between 7° and 10° exhibks a 
morę mtense hachured baseline, creating a halo. 

Waler Determination, Method I (921): not morę than 
3.0%, 20 mL of methanoi containing 10% of imidazole be¬ 
ing used in place of methanoi in the titration vesseL 
Residtae on ignition (281): not morę than 1.0% after 
ignition at 550 ±50°, the diarred residue being moistened 
with 2 ml of nitric acid and 5 drops of sulfuric acid, 

Related compounds —Using the chromatograms obtained 
for the Assay preparation and Standard preparation 2 in the 
Assay\ begtn peak integration after the two peaks for succr- 
nates thal elute just after the solvent front, and calculate the 
percentage of each related compound having the greatest 
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response, other than erythromycin A, erythromycin B, eryth- 
romycm C, erythromycin A enol ether, and erythromycin N- 
ethylsuccinate (retentlon time relative to erythromycin A 
peak is about 13), in the portion of Erythromycin Ethyłsuc- 
cinate taken by the formula: 

50 (CuP/min/ru) 

in which Q 2 is the concentration, in mg per ml, of USP 
Erythromycin RS in Standard preparation 2; P is the desig- 
nated percentage of erythromycin A in USP Erythromycin 
RS; IV is the quantlty, in mg, of Erythromycin Ethylsuccinate 
taken to prepare the Assay preparation; r t is the peak re¬ 
sponse of each related compound, other than erythromycin 
A, erythromycin B, erythromycin C, erythromycin A enol 
ether, and erythromycin N-ethylsucrinate, in the chromato¬ 
gram obtained from the Assay preparation; and r w is the 
erythromycin A peak response in the chromatogram ob- 
tamed from Standard preparation 2: not morę than 3.0% of 
any tndividual related compound is found. 

Calculate the percentage of erythromycin A enol ether in 
the portion of Erythromycin Ethylsuccinate taken by the 
formula: 

(50/1 DC CuP/WKrt/ru) 

in which 11 is the response factor for erythromycin A enol 
ether in relation to that of erythromycin A; r e is the peak 
response of the erythromycin A enof ether observed in the 
chromatogram obtalned from the Assay preparation; and the 
other terms are as deflned above: not morę than 3,0% of 
erythromycin A enol ether is found, 

Calculate the percentage of erythromycin N-ethylsuc- 
cinate in the portion of Erythromycin Etny/succinate taken 
by the formula: 

(50/7.4)(C^P/WOC^/r«) 

in which 7.4 is the response factor for erythromycin N-ethyl- 
sucdnate in relation to that of erythromycin A; is the 
peak response of the erythromycin N-etnylsucdnate (reten- 
tion time relative to the erythromycin A peak is about 13) 
observed in the chromatogram obtalned from the Assay 
preparation; and the other terms are as defined above: not 
morę than 3,0% of erythromycin N-ethylsuccinate is found. 
Assay— 

Hydroiysis reagent —Prepare a solution of dibasic potas- 
sium phosphate (2 in 100), and adjust with phosphoric add 
to a pH of 8.0, 

pH 8.0 Buffer —Prepare a solution of djbasie potassium 
phosphate (3.5 in 100), and adjust with phospnoric acid to 
a pH of 8,0. 

pH 3,5 Buffer—Adjust 20 mL of pH 8.0 Buffer with phos- 
phoric add to a pH of 3.5, 

Mobile phase —Mix 50 mL of pH 8.0 Buffer with 400 mL 
of water, add 1 75 mL of tertiary buty! alcohol and 30 ml of 
acetonitrile, dilute with water to 1000 mL, and mix. Make 
adjustments if necessary (see System Suilability under Chro¬ 
matography (621)), 

notę —Use the following Solutions promptly, or within 1 
day if stored in a refrigerator. 

Standard preparation 1 —Transfer about 50 mg of USP 
Erythromycin RS, accurately weighed, to a 25-mL volumetric 
fiask, add 12,5 mL of methanol, and świr! to dissolve. Dilute 
with Hydroiysis reagent to volume, and mtx. 

Standard preparation 2—Transfer about 5 mg each of USP 
Erythromycin B RS and USP Erythromycin C RS, both accu¬ 
rately weighed, to a 50-mL volumetric fiask, add 25,0 mL of 
methanol, and swid to dissolve. Add 2,5 mL of Standard 
preparation l t dilute with Hydroiysis reagent to vo!ume, and 
mlx. 


System suitabifity solution —Dissolve about 2 mg of USP 
Erythromycin Related Compound N RS in about 20 mL of 
Standard preparation 2, and mix. 

Erythromycin A enol ether solution—OlssoWe about 10 mg 
of USP Erythromycin RS In 2 mL of methanol. Add 10 mL of 
pH 3.5 Buffer , m?x, and allow to stand for about 30 minutes, 
Refrigerate this solution until used, and discard 8 hours after 
preparation. 

Assay preparation —Transfer about ITSmg of Erythromy- 
dn Ethylsuccinate, accurately weighed, to a 50-mL vo!umet- 
ric fiask, add 25.0 mL of methanol, and swlrl to disso!ve. 

Add about 20 mL of Hydroiysis reagent, mix, and aflow to 
stand at room temperaturę for about 12 hours to effect hy- 
drolysis. Dilute with Hydroiysis reagent to volume, and mix. 

Chromatographic system (see Chromatography (621))—-The 
fiquid chromatograph is eouipped with a 215-nm detector 
and a Ą.6-mm x 25-cm column that contains packing L21 
(1000 A) and is maintained at a constant temperaturę of 
about 70°. The flow ratę is about 2 mL per minutę. Chro¬ 
matograph the System suitability solution, and record the 
peak responses as directed for Procedurę: the order of elu- 
tion of the components is erythromycin related compound 
N, eiythromycm C, erythromycin A, and erythromycin EJ; 
and the resolution, /?, between erythromycin related com¬ 
pound N and erythromycin C is not less than 0.8 and be¬ 
tween erythromycin related compound N and erythromycin 
A not less than 5.5. Chromatograph the Erythromycin A enol 
ether solution, and record the peak responses as directed for 
Procedurę: adjust the duratron of chromatography to include 
the erythromycin A enol ether peak, which has a retentlon 
time of about 43 to 4.7 times that of erythromycin A. 
Chromatograph Standard preparation 1, and record the peak 
responses as directed for Procedurę: the relative standaro 
dev!ation for replicate injections is not morę than 1,0%, 

Procedurę —Sępa raf ely inject equal volumes {about 
200 |xL) of Standard preparation ?, Standard preparation 2 f 
and the Assay preparation into the chromatograph; record 
the chromatograms for a period of time that is adequate to 
include the erythromycin A enol ether peak, if present; and 
measure the areas of the peak responses. Calculate the per¬ 
centage of erythromycin A in the portion of Erythromycin 
Ethylsuccinate taken by the formula; 

50 (C s ,P/W)(rv/rsj) 

in which h the concentration, in mg per ml, of USP 
Erythromycin R5 in Standard preparation 1; P is the deslg- 
nated percentage of erythromycin A in USP Erythromycin 
RS; wis the guantity, in mg, of Erythromycin Et hy I su e- 
dnate taken to prepare the Assay preparation; and tu and 
are the erythromycin A peak responses m the chromato¬ 
grams obtalned from the Assay preparation and Standard 
preparation 1 , respectively, 

Calculate the percentage of erythromycin B and erythro- 
mycin C in the portion of Erythromycin Ethylsuccinate taken 
by the formula: 

5Q(C S2 P / W)(r u / r n ) 

in which Cu is the concentration, in mg per mL, of the 
relevant USP Reference Standard in Standard preparation 2; P 
is the designated percentage of erythromycin B or erythro¬ 
mycin C in the reWant U$P Reference Standard; W is the 
quantity, in mg, of Erythromycin Ethylsuccinate taken to 
prepare the Assay preparation and r v and r% 2 are the peak 
responses of the relevant analyte in the chromatograms ob¬ 
talned from the Assay preparation and Standard preparation 
2 f respectively. The percentage of erythromycin B is not 
morę than 12.0%, and the percentage of erythromycin C is 
not morę than 5.0%. 
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Erythromycin Ethylsuccinate Injection 

» Erythromycin Ethylsuccinate Injection is a stenie 
solution of Erythromycin Ethylsuccinate in Poly- 
ethylene Clycol 400, and contains 2 percent of 
buty) aminobenzoate and a suitable preservatlve, 
it contains the equivalent ot not less than 
90*0 percent and not morę than 115*0 percent of 
the labeied amount of erythromycin 
(C 37 H* 7 N0 13 ), 

Packaging and storage—Presen/e rn single-dose or in 
multipie-dose containers, preferably of Type I glass* 

USP Referenta standard; (11)— 

USP Erythromycin RS 

Sterflity Tests (71)—It meets the requirements when 
tested as directed for Membranę Filłration under Test for Ste» 
rility of the Product to be Exomined, using a membranę fil ter 
resistant to the sokent effect of polyethylene glycol 400* 
Wat er Determinatlon, Method I (921): not morę than 
1.5%, 20 mL of methanol containing 10% of imidazole be- 
ing used in place of methanol in the titration vessel. 

Other requirements—It meets the reqmrement$ under In- 
jections and Implanted Drug Products (1)* 

Change to read: 

Assa y —Proceed as directed for erythromycin under Antibi- 
otics—Microbial Assays (81), using an accurately measured 
volume of Injection diluted quantitatively with methanol to 
yield a solution containing the equiva)ent of about 1 mg of 
erythromycin per mL. Dilute a portion of this stock solution 
quantitatively with m Buffer R3* to obtain a Test 

Óitufion having a concentratlon assumed to be equai to the 
median dose level of the Standard. 


Sterile Erythromycin Ethylsuccinate 

» Sterile Erythromycin Ethylsuccinate is Erythro¬ 
mycin Ethylsuccinate suitable for parentera! use. 
It has a potency equivalent to not less than 
765 pg of erythromycin (C 3 ?H 6? NOi 3 ) per mg, 
calculated on the anhydrous basis. 


Change to read: 

Packaging and storage—Preserve as described in *Pock~ 
aging and Storage Reguirements (659), Injection Packaging, 
Packaging for constitution* {C n ufófc-ao!?). 

USP Reference standard* (11)— 

USP Erythromycin R$ 

USP Erythromycin Ethylsuccinate RS 
Identification, tnfrared Absorption <1975)— 

Solution: 1 in 100* 

Medium: chloroform. 

Celi size: 1,0 mm* 

Sterilify Tests (71)—!t meets the reguirements when 
tested as directed for Direct Inocuiation of the Culture Me¬ 
dium under Test for Sterility of the Product to be Examined. 


Del e te the foilowlng: 

# Heavy metals (231)—Dfssoke 1 g in 25 ml of water, and 
proceed as directed for Method i: the limit is 0.002%.« (mon 

1-fan 20lfl) 

Other reguirements—it tonforms to the Deflnitlon and 
meets the requrrements for Waler f Residue on ignition, Crys- 
tallinity , and the 4ssoy under Erythromycin Ethylsuccinate * 


Erythromycin Ethylsuccinate Orał 
Suspension 

» Erythromycin Ethylsuccinate Orał Suspension is 
a suspension of Erythromycin Ethylsuccinate con¬ 
taining one or morę suitable buffers, colors, dis- 
persants, flavors, and preservatives* It contains 
the equivalent of not less than 90.0 percent and 
not morę than 120.0 percent of the labeied 
amount of erythromycin (C^E^NO^)* 

Packaging and storage —Preserve in tight containers, and 
storę In a cold place. 

USP Reference standards (11) — 

USP Erythromycin RS 

USP Erythromycin Ethylsuccinate RS 

Identification—Ta a guantity of the Ora! Suspension add a 
volume of methanol sunident to yield a solution having a 
concentratlon equivalent to about 2.5 mg of erythromycin 
per mL* Shake this mbcture by mechanicaf means for about 
30 minutes. Centrifuge a portion of this mtxture, and use 
the elear supematant as the test solution. Prepare a Stan¬ 
dard solution of USP Erythromycin Ethylsuccinate RS in 
methanol containing about 3 mg per mL. Apply separately 
10 pL each of the test solution ano the Standard solution to 
a suitable thin-layer chromatographic piąte (see Chromało- 
graphy (621)) coated with a 0.25-mm layer of chroma to¬ 
graphic siiica gel mixture, and allow to ary. Place the piąte 
in an unfined chromatographic charmber, and develop the 
chromatograms in a sokent system consisting of a mixture 
of methanol and chloroform (85:15) until the sokent front 
has moved about 9 cm. Remove the piąte from the cham- 
ber, mark the sokent front, and allow the sokent to evapo- 
rate. Spray the piąte with a mixture of dehydrated alcohol, 
/>metnoxybenzajdehyde, and sulfuric add (90:5:5). Heat the 
piąte al 100° for 10 minutes, and examine the chromato¬ 
grams, in which the erythromycin and succinic add moieties 
appear as black-to-purple spots: the R? values of the Princi¬ 
pal spots obtained from the test solution correspond to 
those obtained from the Standard solution. 

Uniformity of dosage units (905)— 

FOR SUSPENSION PACKAGED IN SINGLE-U NJT CONTAINERS: meets 
the requirements* 

Deliverable voiume (698): meets the requirements> 
pH (791): between 6.5 and 8.5. 

Change to read ; 

Assay —Proceed as directed for erythromycin under Antibi- 
otics^Microbiai Assays (81), using an accurately measured 
volume of Orał Suspension, freshly mixed and free from air 
bubbles, blended for 4± 1 mrnutes in a high-speed glass 
blender jar with sufficient methanol to gke a stock solution 
containing the egukaient of about 1 mg of erythromycin 
per mL. Dilute this stock solution quantitatively with *Buffer 
BJrn (cm :-May. 2017 ) to obtain a Test Diiution havinq a concentra- 
tion assumed to be equal to the median dose Tevel of the 
Standard* 
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Eryt hromycm Ethylsuccinate for Ora i 
SiaspeosSom 

» Erythromycin Ethylsuccinate for Orał Suspen- 
sion is a dry mixture of Erythromycin Ethylsuc¬ 
cinate with one or morę suitable buffers, colors, 
diluents, dispersants, and flavors. It contains the 
equivalent of not less than 90.0 percent and not 
morę than 120.0 percent of the labeled amount 
of erythromycin (C^H^MOn). 

Packagiog and storage—Preserve in tight containers. 

USP Refęrence standards (11)— 

USP Erythromycin RS 
USP Erythromycin Ethylsuccinate RS 
Identification— To a quantity of Erythromycin Ethylsuc¬ 
cinate for Ora! Suspension add a vofume of methanoi suffi- 
dent to yield a sotution containing the equivalent of about 
2.5 mg of erythromycin per mL, and stir ror 30 minutes. 
Centrifuge a portion of tnis mixture, and use the elear su- 
pernatant as the test solution. Proceed as directed in the 
Identification test under Erythromycin Ethylsuccinate Orał Sus¬ 
pension, beginning with "Prepare a Standard solution." 
Uniform i ty of dosage units (905)— 

FOR SOLID PACKAGED EN SINGLE-UNIT CONTAINERS: meets the 
requirements. 

Deliverable volume (698): meets the requirements. 
pH (791): between 7.0 and 9,0, in the suspension eonsti- 
tuted as directed in the labeling. 

Loss on drying (731)—Dry about 100 mg in a capillary- 
stoppered bottle in vacuum at 60° for 3 hours: it loses not 
morę than 1.0% of its wejght 

Assay—Constitute Erythromycin Ethylsuccinate for Orał Sus¬ 
pension as directed in the labeling, and proceed as directed 
m the Assay under Erythromycin Ethylsuccinate Orai Suspen¬ 
sion, 


Erythromycin Ethylsuccinate Tablets 

DEFINITION 

Erythromycin Ethylsuccinate Tablets contain the equivaEent 
of NLT 90.0% and NMT 120,0% of the labeled amount 
of erythromycin (C^H^NOu), 

IDENTIFICATION 
O A. Thin-Layer Chromatography 

Standard solution: 3 mg/mL of USP Erythromycin 
Ethylsuccinate RS in methanoi 

Sample solution: Nominally 2.5 mg/mL of erythromy¬ 
cin from powdered Tablets in methanoi. Shake this mix- 
ture by mechanical means for about 30 min. Centrifuge 
a portion of this mlxture, and use the elear supernatant 
as the Sample solution. 

Chromatographic system 
(5ee Chromutograpny (621), Thin-Layer Chromało- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mrxture 

Application vo1ume: 10 pL 

Deveiopinq solvent system: Methanoi and chloro¬ 
form (85:15) 

Spray reagent: Dehydrated alcohof p-methox- 
ybenzaldehyde, and sulfuric acid (90:5:5) 

Analysis 

Samples: Standard solution and Sample solution - 
Place the piąte in an unlrned chromatographic cham- 
ber, and develop in the Devefoping solvent system untif 


the solvent front has moved about 9 cm. Remove the 
piąte from the ehamber, mark the solvent front, and 
aflow the solvent to evaporate. Spray the piąte with 
the Spray reagent. Heat it at 100° for 10 min, and 
examine the chromatograms. The erythromycin and 
succintc acid moieties appear as black-to-purple spots. 

Acceptance criteria: The R r va!ues of the principal spots 
from the Sample solution correspond to those from the 
Standard solution. 

ASSAY 


Change to read: 

9 Procedurę 

(See Antibiotics — M icrobial Assoys (81).) 

Test dilution: Blend NLT 4 Tablets for 4 ± 1 min in a 
high-speed glass biender jar with a sufficient volume of 
methanoi to give a stock solution containing nominally 
NMT 5 mg/mL of erythromycin. Di lute this stock solu¬ 
tion quantitatively with *Buffer B.3 m (ch to ob- 

tain a Test dilution having a concentratlon assumed to 
be equal to the median dose level of the standard. 
Analysis: Proceed as directed in the chapter. 
Acceptance criteria: 90.0%-120.0% 

PERFORMANCE TEST S 

* PlSSOLUTJOM (711) 

FOR NONCHEWABLE TABLETS 

Medium: 0,01 N hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Solution A: 25 mg/mL of ferric chioride 
Solution B: Slowly, and with constant mechanical stir- 
ring, add 325 mL of sulfuric acid to 173 mL of cold 
water, Ailow the solution to cool, add 2 mL of Solution 
A and 1 g of p-dimethylaminobenzaldehyde, and stir 
to dissoive. Storę in a low-actinic fiask. Prepare Solution 
B on the day of use. 

Standard solution: 0.44 mg/mL of USP Erythromycin 
RS in Medium . Sonicate as necessary to dissoive. Use 
the Standard solution within 5.5 h. 

Sample solution: Pass a portion of the solution under 
test through a filter having a porę size of 0.5 pm or 
less, discardlng the first 5 ml of the filtrate. 
instrumentai conditions 
(See Ultravhtet-Visihle Spectroscopy (857).) 

Modę: Vis 

Analytical waveiength: 480 nm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
To three sępa ratę 50-mL glass-stoppered conical flasks 
add 2.0 mL of Standard solution, 2.0 mL of Sample so¬ 
lution, and 2.0 ml of the Blank. Place the flasks in an 
ice bath for about 15 min. At precise 1-min intervais 
add 10.0 mL of Solution B to the Standard solution, 
the Sample solution, and the Blank, in turn. Immedi- 
ately after adding Solution B f remove each fiask from 
the ice bath, insert the stopper, mix, and allow to 
stand at room temperaturę for exactly 30 min. Se- 
ouentially determine the absorbance at 480 nm of 
the Standard solution and the Sample solution at pre- 
cise 1-min intervals using the Blank to set the spectro- 
ph otom eter to zero. 

Calculate the percentage of the labeled amount of 
erythromycin (C 37 H 67 NO 1 O dissolved: 

Result - (AuM s ) x Ci x V x P x f x (1 fi) x 100 

Au = absorbance of the Sample solution 
A s ~ absorbance of the Standard solution 
Cs - concentration of USP Erythromycin RS in the 
Standard solution (mg/mL) 

V = vo!ume of Medium, 900 mL 
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P - potency of erythromydn in USP Erythromydn 
RS (pg/mg) 

F - conversłon factor, 0,001 mg/jig 

L = label clarm (mg/Tablet) 

Acceptance criteria: NLT 75% (Q) of the labeled 
amount of erythromycin (CjjH^NOu) is dfSsolved. 

FOR TABLETS LABELED AS CHEWABLE 
Medium: OJ M acetate buffer, pH 5,0; 900 mL 
Apparatus 2: 75 rpm 
Time: 60 min 

Buffer A: 33.25 g/L of sodium acetate in water. Adjust 
with gfaciai acetic acid to a pH of 4*8 ± OJ before 
diJuting to finaf volume, 

Buffer B: pH 7.6 phosphate buffer (see Reagents, In- 
dicators, and Solutions — Solutions) 

Standard stock sol u tron: 0,5 mg/mL of USP Erythro¬ 
mycin RS in Buffer A 

Standard Solutions: Transfer 8.0-, 4,0-, and 1,0-mL 
volumes of the Standard stock solution to separate 
100-mL volumetric flasks, add 6.0 mL of Buffer B and 
6,0 mL of Medium to eaoh fiask, and difute with Buffer 
A to volume. The Standard Solutions have known con- 
centratfons of about 40, 20, and 5 pg/mL of USP 
Erythromycin RS, respectively. 

Sam ple solution: Transfer 6.0 mL of the solution 
under test to a 50-mL volumetric fiask, add 6,0 mL of 
Buffer B t and heat in boiling water for 30 min. Cool to 
room temperaturę, and dilute with Buffer A to volume. 
Arsenomoiybdate stock solution: Dbsolve 100 g of 
ammonium molybdate in 1,7 L of water in a 2-L volu- 
metric fiask. Slowly add, with mixing / 84 ml of sulfuric 
acid, Add 12 g of sodium arsenate dissolved in 100 mL 
of water, Dilute with water to volume. Storę in an an> 
ber bottle for 24 h before using. Thls solution should 
not come in contact with rubber. 

Arsenomolybdate solution: Water and Arse- 
nomolybdate stock solution (2:1), Prepare freshly on the 
day of use. 

4.5 M suffuric acid: Add 1.5 L of water to a 2-L volu- 
metric fiask, and place the fiask in an ice bath. Slowly 
add, with stirring, 300 mL of sulfuric add. Allow the 
solution to cool, dilute with water to Yolume, and mix. 
At the time of use, add 0.5 g of sodium dodecyl suh 
fate to each L. 

Apparatus: To determine the absorbance values, use 
an automated anaiyzer consisting of a liquid sampler; 


a proportioning pump; a manifold; and a spectropho- 
tometer eguipped with matdied flow cells, suitable re- 
cording devices, and analysis capafoiiity at 660 nm. See 
Figurę L 
Analysis 

Sam pies: Standard Solutions a nd Sampfe solution 
Adjust the system until a steady baseline is achieved. 
Start the sampler, and conduct determinations at a 
ratę of about 40-60/h with a 3:1 (sample/wash) ra« 
tio, Adjust the anaiyzer flow rates, if necessary, to op- 
timize system performance. 

Calculate the percentage of the labeled amount of 
erythromycin (C^H^NOn) di$50lved: 

Result - {AJAs) x C s x Vx P x Fx (l/£) x 100 

A u = response of the Sample solution 
As - response of the Standard solution 
Cs - concentration of USP Erythromycin RS in the 
Standard solution (mg/mL) 

V - volume of Medium, 900 mL 
P = potency of erythromycin in USP Erythromycin 
RS (pg/mg) 

F = eonversion factor, 0.001 mg/pg 

i - label daim (mg/Tablet) 

Acceptance criteria: NLT 75% (Q) of the labeled 
amount of erythromydn (C^hUzNOn) is di$solved, 

* Uniformity of Dosage Units (905): Meet the 
requirements 

SPECIFIC TESTS 

* Łoss on Drying (731) 

Analysis: Dry 100 mg in vacuum at a pressure not ex- 
ceeding 5 mm of mercury at 60° for 3 h, 

Acceptance criteria: NMT 4.0%; Chewable Tablets are 
exempt from this reąuirement, 
i WATER Deteriwination, Method I (921): NMT 5.0%; 
Chewable Tablets oniy 

ADDITIONAL REQU!REMENT5 

» Packaging and Storage: Preserve rn tight containers, 
protect from light and moisture, and storę at a tempera¬ 
turę below 30°, 

* Labeling: Label the Chewable Tablets to indkate that 
they are to be chewed before swallowing. 



Figurę 1 
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® USP Refebence Standard* (11) 

USP Erythromycin RS 

USP Erythromycin Ethylsuccinate RS 


Erythromycin Et hyl suce i na te and 
Sulfisoxazole Acetyl for OraD 
SŁispensiora 

» Erythromycin Ethylsuccinate and Sulfisoxazo!e 
Acetyl for Orał Suspension is a dry mixture of 
Erythromycin Ethylsuccinate and Sulfisoxazole 
Acetyl with one or morę suitable buffers, colors, 
flavors, surfactants, and suspending agents. It 
contains the equivalent of not less than 90.0 per- 
cent and not morę than 120.0 percent of the la- 
beled amount of erythromycin (C 37 H 67 NO 13 ) and 
the equivalent of not less than 90.0 percent and 
not morę than 115.0 percent of the labeled 
amount of sulfisoxazole (C 11 H 13 N 3 O 3 S). 
notę— Where Erythromycin Ethylsuccinate and 
5ulfisoxazole Acetyl for Orał Suspension is pre- 
scribed, without reference to the quantity of 
erythromycin or sulfisoxazole contained therein, 
a product containing 40 mg of erythromycin and 
120 mg of sulfisoxazole per mL when constituted 
as directed in the labeling shall be dispensed. 

Packagmg and sto ragę —Preserve in tight containers. 

USP Reference standard* (11)— 

USP Erythromycin RS 

USP Erythromycin Ethylsuccinate RS 

USP Sulfisoxazole Acetyl RS 

Identification —To a quantity of the Erythromycin Ethyh 
suednate and Sulfisoxazo!e Acetyl for Orał Suspension add a 
vo!ume of methanol sufficient to yield a solution havtng a 
concentration equivalent to about 2.5 mg of erythromycin 
per mL. Shake this mixture by mechanical means for about 
30 minutes. Centrifuge a portion of this mixture, and use 
the elear supernatant as the test solution. Prepare a solution 
of USP Erythromycin Ethylsuccinate RS in methanol contain¬ 
ing about 3 mg per mL (Standard solution A). Prepare a solu¬ 
tion of USP Sulfisoxazole Acetyf RS in methanot containing 
about 8.7 mg per mL (Standard solution B). Apply separately 
TO |iL each of the test solution and the twa Standard Solu¬ 
tions to a suitable thin-layer chromatographic piąte (see 
Chromatography (621)) coated with a 0,25-mm layer of 
chromatographic silica gel mixture f and allow to dry. Ptace 
the piąte in an unlined chromatographic cham ber, and de- 
velop the chromatograms in a sohrent system consisting of a 
mixture of methanol and chloroform (85:15) until the sol- 
vent front has moved about 9 cm. Remove the piąte from 
the chamber, mark the sol vent front, and allow the solvent 
to evaporate. Spray the piąte with a rnixture of dehydrated 
alcohol, p-methoxybenzaldehyde, and suifuric acid (90:5:5). 
Heat the piąte at 100° for IQ minutes, and examine the 
chromatograms, tn which the erythromycin and succrnic 
aerd moieties appear as black-to-purple spots and the 
sulfisoxazole acetyl appears as a yellow spot: the Rf values of 
the principa] black-to-purple spots obtained from the test 
solution correspond to those obtained from Standard solu¬ 
tion A; and the R f value of the principa! yellow spot ob¬ 
tained from the test solution corresponds to that obtained 
from Standard solution B. 


Uniformity of dosage units (905)— 

FOR SOLID PACKAGED IN SINGLE-UNIT CONTAINERS: meets the 
requirements for Content Uniformity with respect to erythro- 
mydn and sulfisoxazole. 

Ddiverable volume (698): meets the requirements. 
pH (791): between 5.0 and 7.2, in the suspension consti¬ 
tuted as directed in the labeling. 

Loss on drying (731): Dry about 100 mg in a capillary- 
stoppered bottfe in vacuum at 60° for 3 hours: it loses not 
morę than 1.0% of its weight. 

Change to read: 

As s&y for eryfthromycfin—Constitute Erythromycin Ethyl¬ 
succinate and Sulfisoxazole Acetyl for O raf Suspension as di¬ 
rected In the labeling, and altów to stand for 1 hour, Gently 
shake the suspension, transfer 5.0 mL to a hiph-speed 
blend er jar containing 195.0 mL of methanol, and blend for 
4 ± 1 minutes. Proceed as directed under Antibiotics — Micro- 
biai Assays (81), using an accurately measured volume of 
this stoefc test solution diluted quantitatively and stepwise 
with *Buffer B.3 m ccn i-May- 2 oi 7 ) to yield a Test Diiution having a 
concentration assumed to be equal to the median dose leve! 
of the Standard (1.0 Lig of erythromycin per mL). 

Assay for sulflsoxazole— 

Mobile solvent —Mix 40 yolumes of aceton itr Ile and 60 
volumes of water. The acetonitrile concentration may be va- 
ried to meet system suitability requirements and to provide 
a suitable elution time for suftisoxazo]e acetyl. Pass the solu¬ 
tion through a membranę fil ter having a 1-pm or finer po¬ 
roś i ty. 

InternaI standard solution —Prepare a solution of 
benzanilide in acetonitrile having a concentration of about 
0.33 mg per mL* Pass the solution through a membranę 
filter haying a l~pm or finer porosity. 

Standard preparation —Prepare a solution of USP Sulfisox- 
azole Acetyl RS in Internal standard solution having a known 
concentration of about 1 mg per mL. 

Ajsoy preparation —Constitute Erythromycin Ethylsuc¬ 
cinate and Su[fisoxazole Acetyl for Orał Suspension as di¬ 
rected in the labeling, and allow to stand for 1 hour. Gently 
shake Ehe suspension, transfer to a 125-mL separator an ac¬ 
curately measured volume of it, eautyalent to about 600 mg 
of sulfisoxazole, and extract with tnree 75-mL portions of 
chloroform. Coltect the chloroform extracts in a 250-mL vol- 
umetric fiask, dilute with chloroform to vo!ume, and mfx. 
Pass a portion of this solution through a membranę filter 
having a 1-pm or finer porosity. Pipet 4 mL of the filtra te 
into a glass-stoppered, 25-mL conEcal fiask, and evaporate 
with the aid of a current of dry air to dryness. Add 10,0 mL 
of internal standard solution, and mix. 

Chromatographic system (see Chromatography (621))—The 
figuid chromatograph is equtpped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing LI. The 
flow ratę is about 1,2 mL per minutę. Chromatograph repli- 
cate injections of the Standard preparation , and record the 
peak responses as directed for Procedurę: Ehe resolution fac- 
tor between sulfisoxazole acetyl and benzanilide is not less 
than 3.0. 

Proceofure—Separatety inject equai yoiumes (about 5 pL) 
of the Standard preparation and the Assoy preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, Calculate the quan- 
tity, in mg, of sulfisoxazofe (CnMnNaOjS) in each mL of the 
constituted suspension taken by the formula: 

(267.31 /309.35)(625 C/V)(R 0 / Rs) 

in which 267*31 and 309.35 are the motecular weights of 
sulfisoxazole and sulfisoxazoie acetyl, respectively; C is the 
concentration, in mg, of USP 5ulfisoxazole Acetyl RS in each 
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mL of the Standard preparation; V is the volume, in ml of 
constituted suspension taken; and Ru and are the ratios of 
peak respomes of sulfi5oxazole acetyl peak to benzanilide 
peak obtained from the Assay preparation and the Standard 
preporation, respectiveJy. 


Sterile Erythromycin Gluceptate_ 

Cj 7 H s? NO,3 • C/HhO b 960.11 
Erythromycin monoglucoheptonate (salt). 

Erythromycin glucoheptonate (1:1) (salt). [23067-13-2], 

» Sterile Erythromycin Cluceptate is erythromycin 
gluceptate suitable for parenteral use. It has a 
potency equivalent to not less than 600 pg of 
erythromycin (C 37 H 67 NO 13 ) per mg, calculated on 
the anhyarous basls. In aadition, where pacltaged 
for dispensing, it contains the equivalent of not 
less than 90.0 percent and not morę than 
115.0 percent of the labeled amount of erythro¬ 
mycin (C^HńjNOn). 


C hangę to read: 

Packaging and storage —Preserve as described in *Pack - 
aging and Storage Requirements {659), injection Packaging, 
Packaging for constitutionm (cn 

USP Reference standard* (11)— 

USP Endotoxin RS 

USP Erythromycin RS 

USP Erythromycin Cluceptate RS 

Identification, infrared Absorption (197M), 

Racterlal Endotoxms Test <85)—It contains not morę 
than 1.0 USP Endotoxin Unit per mg of erythromycin, 
Sterllity Tests (71)—It meets the requirements when 
tested as directed for Membrone Filtration under Test for Ste- 
rility of the Product to be Examined. 

pH (791): between 6,0 and 8,0, in a solution containing 
25 mg per mL, 

Water Determlnation, Method i (921): not morę than 
5.0%, 

Partkulate ftflatter in Injections (788): meets the re- 
quirements for smallwolume injections. 

Other regiiirements— Where packaged for dispensing it 
meets the requirements for Uniformity of Dosage Units (905) 
and Injections and impianted Drug Products (1}, Specific Tests , 
Completeness and darity of Solutions and tabeting (7), Labels 
and Labeitng for Injectobte Products, 


Change to read: 

Assay— Proceed as directed for erythromycin under Antibh 
otics—Miaobiaf Assoys (81), using an accurately weighed 
guantity of Sterile Erythromycin Cluceptate dissoJvea in 
methanol to yield a solution containing the equivalent of 
about 10 mg of erythromycin per mL, Dilute this solution 
quantitativefy with 9 volumes of m Buffer R3# (cn w&sm?) to 
obtain a stock solution containing the equivalent of about 
1 mg of erythromycin per mL, Wnere it *s packaged for dis¬ 
pensing, constitute Sterife Erythromycin Gluceptate as di¬ 
rected in the labę! Ing. Withdraw all of the witndra wabię 
contents where the package is represented as being a sin- 
gle-dose Container; or where the labeling specifies the 
amount of potency in a given vofume of the resultant prep¬ 
aration, withdraw an accurately measured volume, Dilute 
quantitatively with *Buffer &3# to obtain a stock 


solution having a corwenient concentration. Dilute a portion 
of the stock solution quantitatively with m Buffer BJ* 

2017 ) to obtain a Test Diiution having a concentration as- 
sumed to be equal to the median dose level of the Stan¬ 
dard, 


Erythromycin Lactobionate for 
Iniectaon _ 

C37H67NO,3.C 12 H 2 20, 3 1092.22 

Erythromycin mono(4-0-/J-D-galactopyranosyi-D-gluconate) 
(salt). 

Erythromycin lactobionate (1:1) (salt) [3847-29-8]. 

» Erythromycin Lactobionate for Injection is a 
sterile, dry mixture of erythromycin lactobionate 
and a suitable preservative. It contains the equiv- 
alent of not less than 90.0 percent and not morę 
than 120.0 percent of the labeled amount of 
erythromycin (C 37 HB 7 NO 13 ). 


Change to read: 

Packaging and storage —Preserve as described in * Pack¬ 
aging and Storage Requirements (659), Injection Packaging, 
Packaging for constitutionm (C n 1 -^ 2017 ). 

USP Reference standards (11)— 

USP Endotoxln RS 

USP Erythromycin RS 

USP Erythromycin Lactobionate RS 

Constituted solution —At the time of use, it meets the 

requlrements for injections and Impianted Drug Products (1), 

Specific Tests , Completeness ond darity of Solutions* 

Identification, Infrared Absorption (197M): the specimen 

and the Reference Standard being previously dried in vac- 

uum at a pressure not exceeding 5 mm of mercuiy at 60° 

for 3 hours, 

Bacterial Endotoxins Test (85)—It contains not morę 
than 1,0 USP Endotoxin Unit per mg of erythromycin, 
pH (791): between 6.5 and 7.5 f in a solution containing 
the equivalent of 50 mg of erythromycin per mL, 

Water Determination, Method i (921): not morę than 
5,0%, 

Partkulate Matter in injections (788): meets the re- 
quirement$ for smalI-volume injections when the constituted 
solution is diluted with filtered water to a concentration of 
not morę than 5 mg of erythromycin base per mL before 
the test is performed. 


Detete the foflowirtg: 

*Heavy metals, Method II (231): 0,005%.# eoificui Han 201 bj 

Other reguirements —It meets the requirements under in¬ 
jections ona impianted Drug Products (1). 

Change to read: 

Assay —Proceed as directed for erythromycin under Antibh 
otics—Microbial Assays (81 ) # using Erythromycin Lactobion¬ 
ate for Injection constituted as directed in tne labeling. 
Withdraw all of the with dra wabię contents where the pack- 
age is represented as being a single-dose Container; or, 
wnere the labeling specifies the amount of erythromycin 
equivalent in a given volume of the resultant preparation, 
withdraw an accurately measured volume, Dilute guantita- 
tively with water to obtain a stock solution containing the 
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equivaJent of about 10 mg of erythromycin per ml. Dilute 
this stock solution quantitative!y with ® Buffer R3# tąn-May. 
zol?) to obtain a Test Dilution having a concentration as- 
sumed to be equal to the median dose level of the Stan¬ 
dard. 


Stenie Erythromycin Lactobionate 

» Sterile Erythromycin Lactobionate has a po- 
tency equivalent to not less than 525 jig of 
erythromycin (C^H^NOuf per mg, calculated on 
the anhydrous basis. In aadition, where packaged 
for dispensing, it contains the equivaient of not 
less than 90.0 percent and not morę than 
120.0 percent of the labeled amount of erythro¬ 
mycin (C 37 H 67 NO 13 ). 


Change to read: 

Packaging and storage—-Preserye as described in *Pack~ 
aging and Storage Reguirements (659), (Ęection Packaging, 
Packaging for constitutionm (cn 1 ^^ 2017 )- 
USP Reference sfandards (11)— 

USP Endotoxin RS 

USP Erythromycin RS 

USP Erythromycin Lactobionate RS 

Bdenfifkation, Infrared Absorption (197M): the speeimen 
and the Reference Standard being previously dried in vac- 
uum at a pressure not exceedsng 5 mm of mereury at 60 D 
for 3 hours, 

Bacferiai EndotoxEins Test (85)—It contains not morę 
than 1.0 USP Endotoxin Unit per mg of erythromycin. 
SteHlity Tests (71)—It meets the requirements when 
tested as directed for Membmne Filtrodon under Test for Ste- 
rility of the Product to be Examined. 

pSi (791): between 6.5 and 7.5, in a solution containing 
the equivalent of 50 mg of erythromycin per mL. 

Wat er Determination, Method I (921): not morę than 
5.0%. 

IParticulafe Maiier in Imjections (788): meets the re- 
quErements for smatl-voiume injections when it is diluted 
with filtered water to a concentration of not morę than 
5 mg of erythromycin per mL before the test is performed. 
Residue on igmfion (281): not morę than 2.0%, the 
charred residue being moistened with 2 mL of nitric add 
and 5 drops of sulfuric acid. 

Detete the foilowing: 

*Heavy mefcals, Method !I (231): 0,005%. * (orficFai Hon^oiaj 

Other Deąiiiremerofs— Where packaged for dispensing, it 
meets the reguirements for Uniformity of Dosage Units (905) 
and for Labeling (7), iabefs and Labeling for Injectabfe Prod¬ 
ucts. 

Change to read: 

Assay— 

Standard preparation —\Preparę as directed for erythromy¬ 
cin under Antibiotics—Microbial Assays (81). 

Assay preparation 1— Dissolve an accurately weighed 
guantity of Sterile Erythromycin Lactobionate quantitatively 


in methanol to obtain a stock solution containing the equiv- 
afent of about 10 mg of erythromycin per ml. Dilute this 
stock solution quantitatively with Buffer B.3 (see Antibiot¬ 
ics—Microbial Assoys (81), Media and Solutions , Solutions , 
Buffers)m (CNi-May- 2017 ) to obtain a Test Dilution having a con¬ 
centration assuhned to be equal to the median dose levei of 
the Standard. 

Assay preparation 2 (where it ts packaged for dispensing 
and is represented as being in a single-dose Container)— 
Constitute Sterile Erythromycin Lactobionate in a volume of 
water, accurately measured, corresponding to the volume of 
sofvent spedfied in the labeling. Withdraw all of the with* 
drawabfe contents, using a sultable hypodermic needle and 
syhnge, and dilute quantitatively with * Buffer B3+ <cn CmĄ- 
2 Dn) to obtain a Test Dilution having a concentration as- 
sumed to be equal to the median dose level of the Stan¬ 
dard. 

Assay preparation 3 (where the labę! States the guantity 
of erythromycin in a given volume of constituted solution)— 
Constitute 1 Container of Sterile Erythromycin Lactobionate 
in a yolume of water, accurately measured, corresponding 
to the yolume of so!vent spedfied in the labeling. Dilute an 
accurately measured yolume of the constituted solution 
quantitativeJy with * Buffer icn 1 -Ma^ 2 oi?> to obtain a Test 
Dilution havinq a concentration assumed to be equal to the 
median dose levei of the Standard. 

Procedurę—Proceed as directed for erythromycin under 
Antibiotics—Microbial Assays (81). 


Erythronmycici Stearate_ 

Q ? H 6? NO,3 ■ C la H ls 0 2 1018.40 
Erythromycin octadecanoate (salt). 

Erythromycin stearate (salt). [643-22-1]. 

» Erythromycin Stearate ts the stearie add salt of 
Erythromycin, with an excess of Stearie Acid. The 
sum of the percentages of erythromycin A, eryth¬ 
romycin B, and erythromycin C is not less than 
55.0 percent, calculated on the anhydrous basis. 

Packaging and storage —Preserye in tight containers. 

USP Reference standards (11)— 

USP Erythromycin RS 
USP Erythromycin B RS 
USP Erythromycin C RS 
USP Erythromycin Reiated Compound N RS 
W-demethyferythromycin A, 

C 3 6H 65 NOi3 719.91 
USP Erythromycin Stearate RS 
Identifkatiomi, Infrared Absorption (197M). 

CrystaBBanity (695): meets the reguirements. 

Water DeterniinaUon, Method I (921): not morę than 
4.0%, 20 mL of methanol containing 10% of imidazole be¬ 
ing used in place of methanol in the dtration vessel. 

Residue on ignition (281): not morę than 1.0%, the 
charred residue being moistened with 2 mL of nitric acid 
and 5 drops of sulfuric acid. 

Reiated compounds — Use the chromatograms of the As¬ 
say preparation and Standard preparation 2 as obtained in 
the Assay . 

Calculate the percentage of each reiated compound hav* 
ing the greatest response, other than erythromycin A, eryth¬ 
romycin B, erythromycin C, erythromycin A enol ether, and 
pseudoerythromydn A enol etner (retention time relatlve to 
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erythromydn A peak h about 1.5), in the portion of Erythro¬ 
mycin Stearate taken by the formula: 

30(C w P/W)(r,/r w ) 

in which is the concentration, in mg per mL, of USP 
Erythromydn RS m Standard preparation 2; P is the desig- 
nated percentage of eiythromycin A in USP Erythromydn 
RS; W h the quantity, in mg, of Erythromydn Stearate taken 
to prepare the Assay preparation; o is the peak response of 
each related compound, other than erythromydn A, eryth¬ 
romycin B, erythromycin C, erythromycin A enoi ether, and 
pseudoerythromycin A enol etner, observed in the chroma t- 
ogram obtained from the Assay preparation; and is the 
erythromycin A peak response in the chromatoaram ob¬ 
tained from Standard preparation 2; not morę tnan 3.0% of 
any individual related compound Is found, 

Calculate the percentage of erythromycin A enol ether in 
the portion of Erythromycin Stearate taken by the formula: 

(30/11 XCuP/WKn/rsd 

in which 11 is the response factor for erythromycin A enol 
ether in relation to that of erythromycin A; r £ is the peak 
response of the erythromydn A enof ether observed in the 
chromatogram obtained rrom the Assay preparation; and the 
other terms are as defined above: not morę than 3.0% of 
erythromycin A enol ether is found. 

Calculate the percentage of pseudoerythromycin A enol 
ether in the portion of Erythromycin Stearate taken by the 
formula: 

(30 / 6.6)(Ci?P / l4Q(/> / Cl?) 

in which 6.6 is the response factor for pseudoerythromycin 
A enol ether in relation to that of erythromycin A; r P is the 
peak response of the pseudoerythromycin A enof ether (re- 
tention time relatitfe to the erythromycin A peak is about 
1.5) observed in the chromatogram obtained from the As¬ 
say preparation; and the other terms are as defined above: 
not morę than 3-0% of pseudoerythromycin A enol ether is 
found. 

Assay — 

pH 8.0 Buffer —Prepare a solution of dibasic potassium 
phosphate (2 in 100), and adjust with phosphoric acid to a 
pH of 8.0. 

pH 9.0 Buffer— Prepare a solution of dibasic potassium 
phosphate (3-5 in 100), and adjust with potassium hydrox- 
ide TS or diluted phosphoric aud (1 in 10), as appropriate, 
to a pH of 9.0, 

pH 3'5 Buffer —Adjust 20 mL of pH 8.0 Buffer with phos- 
phoric acid to a pH of 3.5. 

Mobile phose —Mtx 50 mL of pH 9.0 Buffer with 400 mL 
of water, add 1 75 ml of tertiary butyl alcohol and 30 ml of 
acetonitrile, dilute with water to 1000 mL, and mix. Make 
adjustments if necessary (see System Suitabifity under Chro- 
matography (621)}. 

notę—U se the following Solutions promptly, or within 1 
day if stored in a refrigerator 

Standard preparation t —Transfer about 40 mg or USP 
Erythromycin RS, accurately weighed, to a conical fiask, add 
5.0 mL of methanol, and swirl to dissolve. Add 5.0 mL of pH 
8.0 Buffer r and mtx. 

Standard preparation 2—Transfer about 6 mg each of USP 
Erythromycin RS, USP Erythromycin B RS, USP Erythromydn 
C RS, and USP Erythromydn Related Compound N RS, ad 
accurately weighed, to a 50-mL conical fiask, add 15.0 mL 
of methanol, and swirl to dissolve. Add 15.0 mL of pH 8.0 
Buffer, and mix. 

Erythromydn A enol ether solution —Dissolve about 5 mg 
of USP Erythromydn RS in 1 mL of methanol, Add 5 mL of 
pH 3.5 Buffer , mix, and allow to stand for about 30 minutes. 


Assay preparation —Transfer about 165 mg of Erythromy¬ 
dn Stearate, accurately weighed, to a 100-mL conical fiask, 
add 15.0 ml of methanol, and swirl to dissolve. Add 
15.0 mL of pH 8M Buffer ; and mix. Allow the resulting sus- 
pension to settle, and pass a portion of the supernatant 
through a filter having a 0,2-p.m or finer porosi ty. Use the 
elear futrate. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph Is eoulpped with a 215-nm detector 
and a 4.6-mm x 25-cm column that contains patking L21 
(1000 A) and is maintained at a constant temperaturę of 
about 70 Q f The flow ratę is about 2 mL per minutę. Chro- 
matograph Standard preparation 2, and record the peak re- 
sponses as directed for Procedurę: the order of elution of the 
components is erythromycin related compound N, erythro¬ 
mycin C, erythromycin A, and erythromydn B; and the reso- 
lution, R, between erythromycin related compound N and 
erythromydn C is not less than 0.8 and between erythromy¬ 
dn related compound N and erythromycin A not less than 
5.5. Chromatograph the Erythromydn A enol ether solution, 
and adjust the duratron of chromatography to include the 
erythromycin A enol ether peak, which nas a retention time 
of about 4.3 to 4,7 Limes tnat of erythromycin A. Chromat¬ 
ograph Standard preparation 1, and record the peak re¬ 
sponses as directed ror Procedurę: the relative standard 
deviation for replicate injeetions is not morę than 2.0%. 

Procedurę—Separately inject equal volumes (about 
100 jjL) of Standard preparation 1 , Standard preparation 2, 
and the Assay preparation into the chromatograph; record 
the chromatograms for a period of time that is adequate to 
indude the erythromycin A enol ether peak, if present; and 
measure the areas of the peak responses. Calculate the per¬ 
centage of erythromydn A in the portion of Erythromycin 
Stearate taken by the formula: 

3Q(CstP/mrutrs,) 

in which Cs/ is the concentration, in mg per mL, of USP 
Erythromycin RS in Standard preparation 1; P is the desig- 
nated percentage of erythromydn A in USP Erythromydn 
RS; Wis the guantity, in mg, of Erythromycin Stearate taken 
to prepare the Assay preparation; and r u and r s1 are the 
erythromycin A peak responses in the chromatograms ob- 
tained from the Assay preparation and Standard preparation 
?, respectivelv. 

Calculate the percentage of erythromydn B and erythro¬ 
mycin C in the portion of Erythromydn Stearate taken by 
the formula: 

30 (QiPfW)(ru/rs2) 

in which Cs is the concentration, in mg per ml, of the rele- 
vant USP Reference Standard in Standard preparation 2; P is 
the designated percentage of erythromydn B or erythromy¬ 
cin C in the relevant USP Reference Standard; W is the 
guantity, in mg, of Erythromycin Stearate taken to prepare 
the Assay preparation; and ru and are the peak responses 
of the relevant analyte in the chromatograms obtained from 
the Assay preparation and Standard preparation 2, respec- 
tively. The percentage of erythromycin B is not morę than 
12.0%; ano the percentage of erythromycin C is not morę 
than 5,0%, 


Erythromycin Stearate Tablets 

» Erythromycin Stearate Tablets contain the 
equivalent of not (ess than 90.0 percent and not 
morę than 120.0 percent of the labeled amount 
of erythromycin (C 37 H 67 NO 13 ). 
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IPac k ag i mg and s to rag e—Preser ve En tight containers, 

USP Reference sfandards (1 ]}— 

USP Erythromydn RS 

USP Erythromydn Stearate RS 

Bdentifkation —To a guantity of powdered Tablets add a 
volume of methanof sufficient to yield a solution containing 
the equivaient of about 5 mg of erythromydn per ml 
Shake this mlxture by mechanical means for about 30 min¬ 
utes, Centrifuge a pórtion of this maturę, and use the dear 
supernatant as the test solution, Prepare a Standard solution 
of USP Erythromydn Stearate RS In methanol containing 
about S mg per ml. Apply separately 20 pŁ each of the test 
solution and the Standard solution to a suitable thin-fayer 
chromatographic piąte (see Chromatography {621)) coated 
with a 0.25-mrn layer of chromatographic silica gel mixture, 
and allow to dry. Place the piąte En an unlined chromato- 
graphic chamber, and devefop the chromatograms in a sol- 
vent system consisting of a mixture of methanol and chloro¬ 
form (85:15) until fhe solvent front has moved about 9 cm. 
Remove the piąte from the chamber, mark the solvent front, 
and aflow the solvent to evaporate. Spray the piąte with a 
methanolic solution of 2',7'“dichlorofluorescein (1 En 500), 
and examine the piąte under long-wavelength UV light: the 
Rf values of the prindpal fluorescent spots obtained from 
the test solution correspond Lo those obtained from the 
Standard solution. Then spray the piąte with a mixture of 
dehydrated alcohol, p~methGxybenzaldehyde, and sulfuric 
acid (90:5:5). Heat tne piąte at 100° for 10 minutes, and 
examine the chromatograms, in which the erythromydn ap^ 
pears as a black-to-purple spot: the Rf value of the prindpal 
spot obtained from the test solution corresponds to that 
obtained from the Standard solution. 

Dissolufion (711)— 

Medium: 0.05 M pH 6.8 phosphate buffer (see under 
Solutions in the seefion Reagenty indkators, and Solutions ); 
900 mL 

Apparatus 2: 100 rpm. 

Time: 120 minutes. 

Stock standard solution^ Dissolve an accurately wetghed 
guantity of USP Erythromydn RS in methanol to obtain a 
solution containing about 14 mg per mL. Dilute guantfta- 
tivefy with water, and mix to obtain a solution having a 
known concentration of about 0,56 mg of USP Erythromydn 
RS per mL 

Working standard solution— On the day of use, dii u te 
25.0 mL of SfocA standard solution with water to 50.0 mL, 
and mix. 

Test solution —After 120 minutes, with dra w a portion of 
the solution under test, frlter, and dilute with Medium , if 
necessary, to obtain a solution having an estimated concen¬ 
tration of about 0.28 mg of erythromydn per ml. 

Procedurę— Transfer 5.0-mL partiom of the Working stan¬ 
dard solution to two 25-mL volumetric flasks, one of which 
serves as a working standard blank. Similarly, transfer 5.0- 
mL portions of the Test solution to two 25-mL volumetnc 
flasks, one of which serves as a blank for that Test solution. 

To each of the flasks deslgnated as a blank add 2.0 ml of 
0.5 W sulfuric acid and to the remaining flasks add 2,0 mL 
of water. Allow to stand for 5 minutes with intermittent 
swirling. To aII flasks add 15.0 mL of 0.25 N sodium hydrox- 
ide, dilute with Medium to vo!ume, and mix. Heat the flasks 
in a water bath at 60 ± 0.5° for 5 minutes, and allow to 
coof. Using a suitable spectrophotometer, determine the ab- 
sorbance of each solution, corrected for its blank solution, at 
the wavelength of maximum absorbance at about 236 nm, 
Determine tne amount of C^H^NOn dissolved from the 
Test solution in comparison with the solution obtained from 
the Working standard solution. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of C 37 H 67 NOt 3 is dissolved in 120 minutes. 


Uniformity of dosage units (905): meet the reąuire- 

ments. 

Hoss on drying (731)—Dry about 100 mg of powdered 
Tablets En a capillary-stoppered bottle in vacuum at 60° for 
3 hours: it loses not morę than 5.0% of its weight 
Assay —Proceed with Tablets as directed in the Assay under 
Erythromydn Tablets, 


Eseitatopram Orał SoButBon 

DEFINITION 

Escitalopram Orał Solution contains an amount of es- 
citalopram oxalate equivalent to NLT 90,0% and NMT 
110,0% of the labeled amount of escitalopram 
(&DH 21 FN 2 O). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 

ASSAY 

• Procedurę 

Buffer: 6.1 g/L of monobasic potassium phosphate. To 
each L of this solution add 1.5 mL of tnetbylamine, Ad- 
just with phosphorit acid to a pl-l of 2.5. 

Mobile phase: Acetonitrile ano Buffer (32:68) 

Diluent: Acetonitrile and Buffer (25:75) 

Standard solution: 33 |ig/mL of USP Escitalopram Oxa- 
!ate RS in Diluent 

Sample solution: Nominaliy, 25 pg/mL of escitalopram 
from a suitable volume of Orał Solution, prepared as 
follows. Fili 50% of the fiask volume with Diluent, and 
sonicate for 10 min with Intermittent shaking. Allow the 
solution to cool, and dilute with Diluent to uolurne. 
Chromatographic system 
(See Chromatography (621), System SuitabilityE) 

Modę: LC 

Detector: UV 240 nm 

Coiumn: 4.6-mm x 25-cm; 5-pm packing LI 

FJow ratę: 2 mL/min 

fnjection voiume: 20 pL 

Run time: 2.1 times the retention time of escitalopram 
System suitabrlity 
Sample: Standard solution 
Suitabrlity requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of es¬ 
citalopram (C 20 H 21 FM 2 G) In the portion of Orał Solu¬ 
tion taken: 

Result s= (ru/r s ) x (QfCv) x x 100 

fo = peak response of escitalopram from the 
Somple solution 

r$ - peak response of escitalopram from the 
Standard solution 

Cs - concentration of USP Escitalopram Gxalate RS 
in the Standard solution (]jg/mL) 

Cu = nominał concentration of escitalopram in the 
Sample solution (pg/mL) 

M r j - molecuiar weight of escitalopram free base, 
324.39 

M r 2 - molecuiar weight of escitalopram oxalate, 

414.43 
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Acceptance criteria: 90.0%-n0.0% 

PERFORMANCE TESTS 

* Oeliverable Volume (698); Meets the requirement 

IMPUR8TIES 

• Limit of Citalopram Related Compound B 

Diluted phosphoric add: Dilute 5 mL of phosphoric 
add with water to 50 mL 

Solution A: 6.8 g/L of monobasfc potassium phosphate 
adjusted with Dituted phosphoric add to a pH of 3.0. 
Solution B : Aceton itri J e 
Mobile phase: See Tobie h 


Table 1 


Time 

Solution A 

Solution B 

(mini 

(W 

(%) 

0 

90 

10 

ii 

Ó0 

40 

15 

60 

40 

16 

90 

10 

20 

90 

10 


Diluent: Acetonitrile and Solution A (30:70) 

Standard solution: 0.6 pg/mL of USP Escitalopram Ox- 
alate RS in Diluent 

System suitabiiity solution: 0.6 jig/mL of LISP 
Citalopram Related Compound B RS In Standard 
solution 

Sample solution: Nomfnally, 0.25 mg/mL of es- 
citalopram from a suitable voJume of Orał Solution in 
Diluent 

Chromatographic system 

(See Chromatograpny (621), System Suitabiiity.) 

IVtode: LC 

Detector: UV 237 nm 

Column: 2.1-mm x 7,5-cm; 3-pm packing LI 
Column temperaturę; 45° 

Flow ratę: 0.5 mL/min 
Injeetlon volume: 20j.iL 
System suitabiiity 

Sampies: Standard solution and System suitabiiity 
solution 

[Notę—T he relative retention times for citalopram re¬ 
lated compound B and escitalopram are about 0.81 
and 1.0, respectively. Use the System suitabiiity solution 
to identify tne citalopram related compound B peak.] 
Suitabiiity requirements 
Resolution: NLT 2.0 between citalopram related 
compound B and escitalopram. System suitabiiity 
solution 

Ta i ling factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysls 

Sampies: Standard solution and Sample solution 
Calculate the percentage of citalopram related com¬ 
pound B in the portion of Orał Solution taken: 

Result = (fu/rs) x (C s /G) x (Ki/Ma) x 100 

ru = peak response of citalopram related 

compound B from the Sample solution 
r$ = peak response of escitalopram from the 
Standard solution 

Q - concentration of USP Escitalopram Oxalate RS 
En the Standard solution (mg/mL) 

Cu - nominał concentration of escitalopram rn the 
Sample solution (mg/mL) 

Mrt ~ molecular weight of escitalopram free base, 
324.39 

M f 2 = molecular weight of escitalopram oxalate, - 
414.43 


Acceptance criteria: NMT 0.2% 

* ORGANIC IMPUWTIES 

Solution A: 6.6 g/L of dlbasic ammonium phosphate in 
water. To each L of this solution add 2 mL of triethyl- 
aminę. Adjust with phosphoric acid to a pH of 3.0. 
Solution B: Acetonitrile and mediano! (60:40) 

Mobile phase: See Tobie 2. 


labie 2 


Time 

(min) 

Solution A 

Solution B 
(%) 

0 

80 

20 

10 

70 

30 

20 

60 

40 

35 

60 

40 

36 

80 

20 

45 

80 

20 


Diluent: Acetonitrile and Solution A (30:70) 

Standard stock solution: 0.33 mg/mL of USP Es¬ 
citalopram Oxalate RS in Diluent 
System suitabiiity solution: 1.0 pg/mL of USP 
Citalopram Related Compound C RS in Standard stock 
solution 

Standard solution: 3.3 pg/mL of USP Escitalopram Ox- 
alate RS in Diluent from tne Standard stock solution 
Sample solution: Nomrnally, 0.25 mg/mL of es¬ 
citalopram from a suitable volume of Orał Solution in 
Diluent 

Chrom atog ra p h ic syste m 

(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector; UV 220 nm 

Column: 4.6-mm x 15-cm; 3-j.im packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 jliL 
System suitabiiity 

Sampies: System suitabiiity solution and Standard 
solution 

Suitabiiity reguirements 

Tatilng factor: NMT 2.0 for escitalopram, System suit* 
ability solution 

Resolution: NLT 2.0 between citalopram related 
compound C and escitalopram, System suitabiiity 
solution 

Relath/e standard deviatlon: NMT 5,0%, Standard 
solution 
Anaiysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Orał Solution taken: 

Result = (rufr s ) x (Ci/C u) x (Kr/JW*) x 0/f) x 100 

ru - peak response of each lndividual impurity 
from tne Sample solution 
rs = peak response of escitalopram from the 
Standard solution 

Cs = concentration of USP Escitalopram Oxa!ate RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of escitalopram in the 
Sample solution (mg/mL) 

M rt = molecular weight of escitalopram free base, 

324 39 

Mr 2 - molecular weight of escitalopram oxalate, 

414.43 

F = relative response factor for each individual 
impurity (see Tobie 3) 

Acceptance criteria: See Table 3, 

[Notę—D lsregard any peaks less than 0.05%.] 
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Table 3 


Name 

Relatlve 

Retention 

Time 

Relative 

Response 

Factor 

Accep tance 
Griteria, 
NMT 

Oxalic acid n 

0.06 

_ 


5-DimeLhylami- 
n obu ty ryl 
citalooram^ 

0.42 

— 

— 

Citalopram reialed 
tzomoound A d 

0.48 

TO 

0,2 

Citalopram related 
compound B<- 

075 

— 

— 

Desfluorocita- 

looram^ 

0.90 

— 

— 

Citalopram refated 
compound O 

0,92 

2.56 

0.3 

Citalopram related 
compound D h c 

0.99 

— 

— 

Esdtalopram 

1.0 

_ 

_ 

Citalopram related 
compound E' 

1,09 

TO 

0.2 

Citalopram 
chloromethyl qua- 
ternaty ammonium 
5alti‘ c 

Tl 

— 

— 

Citalopram alkene 
dime^ 

1.6 

— 

— 

Citalopram related 
comnound hh c 

1.7 

— 

— 

Any indiyidual un- 
specified degrada- 
tion oroduct 

— 

1.0 

0.2 

Total iiriDurities m 

—. 

_ _ 

0.7 


J Not induded in total impunties. For Identification purposes only. 
b 1 (3-DimethyJaminopropyl)-1 -(4Nluoropbenyl)-5-(4-dimethylami- 
nobu ly ry 1)-1, 3- di hy d roisoben zof uran. 

E Process impurity listed for Information only. Do not rndude in total im- 
purlties. 

'■ 1 1 -(3-( Di m e tby la m i n o) p ropy \y 1 -(4 1 '41 u o ro ph eny 1}-1,3- 
di hy d roisob enzof u ra n -5 -carboxa m id e. 

e This impurity is monitored and controited using the test for Limit of 
Gtafopram Related Compound B. IŁ is Ifsted here Tor Identification purposes 
only. 

f 1 -[3-{DimethyiaminoJpropyl]-l -phenyl-1 ,3-dihydrof5obenzofuran-5- 
carbonitrile. 

s 3 43 -(D i m ethyla m i n opropy I}- 3-{4 -fluoro pheny!)-6-cyan q -1 (3 /* *!> 
isobenzofuranone. 

h 1 (4FI uoro pheny i) -1 - (3 - me thy la m i nopropy I)-1 „ 3-d rhy d roisob enzof u ran - 
5-carbonitrile. 

1 1 -(3-Dimethylaminopropyl)^ -(4-fiuDrorphenyl)-l, 3’dihydroi5obenzofuran- 
5-carbo n itri I e~ N- o* ide. 

i N Cliloromethyi-3'[S-cyano-1 -(4-flurorphenyl)-1,3-dihydroisobonzofuran- 
1-ylj‘WpN-dimethylpropan-l -ammonium chloride, 
k 3-[5-tyano-1 -{4-ffuorophenyl)-1,3-dihydroisobenzofuran-1 -yt]-N-f5-cya- 
n o - 2*[4-(di m e L hy I a mi n oj-1 -(441 uorop heny I )bu t-1 - eny f] benzyl) - N , N- 
dimethyipropan-1 -ammonium chloride. 

* 3-[5-Bromo-l -(4-fluorophenyl)-1,3-dihydroisobenzofuran-l -yl]-N,N- 
dimethylpropan-l -aminę, 

m Sum of sil impurities from Organie impurities and Limit of Gtafopram 
Refated Compound B, 

SPECIFIC TE5T5 

■ PH (791): 4.0-5.0 

• tWlCROBBAL EMUMER ATIDn Tests (61) and Tests for Speci 
fied Microorcamisms (62): The to tal aerobic microbiaf 
count does not exteed IG 2 cfu/mL. The total yeasts and 
molds count does not exceed IG 1 cfu/mL, It meets the 
requirement of the test for absente of Escherichia coli , 

ADD1TIONAL REQUIREMENTS 

* PaCKACINC and Sto ragę: Preserve in light-resistant con- 

tainers. Storę at ccntrolied room temperaturo. 


* USP Reference Standard* (11) 

USP Citalopram Related Compound B RS 
1 -(B-Dimethyiaminopropyl)-1 -(44luorQphenyl)-3-hy~ 
droxy-1,3-dihydroIsobenzofuran-5-carbonitnfe axalate* 
C 20 H 21 FN 2 O 2 340.39 

USP Gtafopram Related Compound C RS 
3-[3-(Dimethylamino)-1-propyl](4-fluorophenyl)-ó-cy- 
ano 1(3h/)-isobenzofuranone oxalate. 

C 22 H^FN 2 Oo 428.41 
USP Esdtalopram Oxalate RS 


EscStaSopranu TabBets 

DEFINITION 

Esdtalopram Tablets contain an amount of Esdtalopram Qx- 
alate equiva!ent to NLT 90,0% and NMT 110.0% of Lhe 
fabeled amount of esdtalopram (CzohhiFNzO). 

[Notę— Throughout the monograph, USP Citalopram 
Hydrobromide RS is used as a quantitative standard with 
an appropriate molecular welght corretlion, as needed, 
Esdtalopram is an optical isomer of citalopram.] 

IDENTIFICATION 

o A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 1,5 g of anhydrous sod rum acetate and 0.4 ml 
of gladal acetic add in 1 L of water. Adjust with 1 M 
sodnum hydroxrde to a pH of 5.2. 

Mobile phase: Methanol, acetonitrile, and Buffer 
(33:7:60) 

System suitability solution: 6,2 pg/mL of USP 
Citalopram Hydrobromide RS (equivafent to 5 |xg/mL of 
citalopram) and 1 pg/mL of USP Citalopram Related 
Compound C RS in Mobile phase 
Standard solution: 0.62 mg/mL of USP Citalopram 
Hydrobromide RS in Mobile phase (equivalent to 
0,5 mg/ml of citalopram) 

Sample solution: Transfer 10 TabJets to a suitable vofu- 
metric fiask, add Buffer to 10% of the finał vofume, and 
shake yjgorously for 1 0 min, Add methanol to 50% of 
the finał volume, shake for 1 additional min, sonicate 
for 10 min, and dilute with Mobile phase to vofume to 
obtain a solution having a concentration of about 
0.5 mg/mL of esdtalopram. 

Chromatographic system 
(See Chromotography (621), System Suitability.) 

Modę: LC 

Detector: UV 239 nm 
Coluirm: 4,6-mm x 1 0-cm; 3-pm packing LI 
Column temperaturę: 45 q 
Flow ratę: 1 mL/min 
Injection volume: 10jiL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 
Resolutton: NLT 3.0 between citalopram and 
citalopram related compound C, System suitability 
solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of the Jabeied amount of es- 
citalopram (C 20 H 21 FN 2 O) in the portion of Tablets 
taken; 


Result = (rjr s ) x (QfCu) x x 100 
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Or = peak response from the Sample solution 

fs - peak response from the Standard solution 

Q - concentration of the Standard solution 
(mg/mL) 

Cu - nominał concentration of the Sampie solution 
(mg/mL) 

Mn - molecular weight of ritalopram, 324.39 
M r ? - molecufar weight of citalopram hydrobromide, 

405.30 

Acceptance criteria: 90.0%-] 10.0% 

PERFORMANCE TESTS 
O Dissolutign (711) 

Test 1 

Medium: 0.1 N hydrochloric add; 900 mL 
Apparatus 2; 50 rpm 
Time: 30 min 

Standard solution 1: 3 jig/mL of USP Citalopram 
Hydrobromide RS in Medium 
Standard solution 2: 15 pg/mL of USP Citalopram 
Hydrobromide RS in Medium 
Standard solution 3: 30 pg/mL of USP Citalopram 
Hydrobromide RS in Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. 
Instrumental conditions 
(S ee UItra viole t- Vis ible Spectroscopy {857).) 

Modę: UV-Vi$ 

Analytical wavelength: 239 nm 
Path length: 0.5 cm 
Blank: Medium 
System suitability 

Samples: Standard solution 1, Standard solution 2, 
and Standard solution 3 
Suitability requirements 

Correlation cneffident: NIT 0.995, riefermlned us- 
tng Standard solution 1 , Standard solution 2 f and 
Standard solution 3, three repJEcates of each solution 
Relative standard deviation: NMT 2.0%, deter- 
mined using Standard solution 3, six replicates 
Analysis 

Samples: Standard solution 1 , Standard solution 2 t 
Standard solution 3, and Sampie solution 
Calculate the concentration, in mg/mL, of citalopram 
(free base) for each Standard solution (/); 

ReSUltr = Cjf X (Mrl/Mtf) 

C 5i = concentration of USP Citalopram 

Hydrobromide RS in the Standard solution (i) 
(mg/mL) 

Hr - molecular weight of citafopram, 324.39 
Ma - molecufar weight of citalopram hydrobromide, 
405.30 

Plot the absorbances of Standard solution 7, Standard 
solution 2 t and Standard solution 3 versus the 
corresponding citalopram (free base) concentrations. 
Determine the concentration, Cu, in mg/mL, of 
escitalopram in the Sample solution using the 
calibration curve. 

Calculate the percentage of the labeled amount of 
escitalopram (C 20 H 2 TN 2 O) dissolved: 

Result = C u x V x (1/L) x 100 

Cu = concentration of escitalopram (free base) in 
the Sample solution (mg/mL) 

V = volume of Medium, 900 ml 
L - labę! claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labefed amount of 
escitalopram (€ 20^21 FNzO) is dissolved. 

Test 2: Ir the product complles with thls test, the la bek 
ing indicates that it meets USP Dissolution Test 2. 
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Medium: 04 N hydrochloric add; 900 mL 
Apparatus 2: 75 rpm 
limę: 30 min 

Buffer: 3.4 g/L of potassium dihydrogen phosphate in 
water. To each 1 L of the mixture, add 1.0 mL of tri- 
ethylamine, and adjust with 10 % phosphoric add (v/v) 
to a pH of 3.8. 

Mobile phase: Acetonitrile, methanol, and Buffer 
(28:5:67) 

Standard solution: (L/900) mg/mL of escitalopram 
free base from USP Escitalopram OxaIate RS in Me¬ 
dium, where i Is the tabel claim of escitalopram free 
base 

Sampie solution: Pass a portion of the solution 
through a suitable filter of 0.45-pm porę slze. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 238 nm 
Column: 4.6-mmn x 15-cm; 5-pm packlng LI 
Fiow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 
Samples: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Column effrdency: NLT 2500 theoretical pfates 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage (Q) of the labeled amount of 
escitalopram (C^H^FNhO) dissolved: 

Result = (ry/ri) x Q x (Mn/Mr*) x V x (1 /L) x 100 

r u = peak response of esdtalnpram from the 
Sample solution 

rs - peak response of escitalopram from the 
Standard solution 

C 5 - concentration of USP Escitalopram Oxalate RS 
in the Standard solution (mg/mL) 

Mrs - molecular weight of escitalopram, 324.39 
Mr 2 = molecular weight of escitalopram oxalate, 

414.43 

V = volume of Medium, 900 mL 
L - label claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
escitaiopram is dissolved. 

* Unbformity of Posage Units (905): Meet the 
reguirements 

IMPURITIES 

• organic Impuritbes 

Buffer, Mobile phase, System suitability solution, 
Standard solution, Sample solution, and Chromato¬ 
graphic system: Proceed as directed in the Assay. 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 
Resolution: NLT 3.0 between dtalopram and 
citalopram relaled compound C, System suitability 
solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of each impurity in the por¬ 
tion of Tabfets taken: 

Result = (ry/rj) x (Ci/C v ) x (1 /F)x (M rJ /M f2 ) x 100 

ru - peak response of each impurity from the 
Sample solution 
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r$ - peak response of citalopram from the 
Standard solution 

Q = concentration of USP Citalopram 

Hydrobromide RS in the Standard solution 
Cu = nominał concentration of the Sample solution 
F = relative response factor (see Tobie 1) 

M r t ~ molecular weight of citalopram, 32439 
M r 2 = molecular weight of citalopram hydrobromide, 

40530 

Acceptance crrterfa: See Tobie h 


Tafcie 1 


Name 

Reiatfve 

Retention 

Time 

Relatlve 

Response 

Factor 

Acceptance 
Criteria, 
NMT m\ 

Citalopram refated 
compound A fl 

0.33 

0.84 

0,3 

Citalopram related 
compound B* 1 

0,56 

0.78 

0.5 

Crtalopram related 
compound C 
f3-oxodtalooram) 

0.80 

0.51 

0.5 

Esci tal 0 oram 

1.0 

_ 

_ 

Citalopram related 
compound E £ 
fcitaiooram N-axióe} 

1.4 

0.94 

0.2 

Any other indiyidual, 
unsoecified imourity 

— 

1.0 

0.20 

Total impurities 

— 

— 

2.0 


ń 1 *(3-Dimethyfaminppropyl)4 *(44luorophenyl)4,3-dihydroisobenzofurari- 
S-carboitamicfe. 

■*} -(3"Dlmethylamfnopropyl)4 -(44luorophenyl)-3-hydroxy-1,3- 
dihydro ho be rrzof uran-5 -tanśon i tnie; 3 ■ hyd ro xy cEta I o p ra m. 

Ł M 3 - Di m et h y la mi nopropy I)-1 -(4 -fl u oroph e nyl)^ 1 1 3 -dl hydroisobenzo f u ra n- 
S*ca rbon Itrlle-N-OJtide, 

ADDITlONAl REQU1REMENTS 

o Labeling: When morę than one Dissoluthn test is given, 
the labeling States the Dissoluthn test used oniy if Test / 
is not usetf 

* Packaging ano Storage: Preserve in well-dosed contain- 
ers. Storę at controlled room temperaturę. 

* USP Reference Standards (11) 

USP Citalopram Hydrobromide RS 
USP Citalopram Related Compound C RS 
3-(3-Dimethylaminopropyl>-3-(44luoropheny[)-6-cyano^ 
1(3/TQ-isQbenzofuranone oxafate, 

C a oHi*FN*O a ■ C 2 H 2 O 4 428.42 
USP Escitalopram Oxalate RS 


Escitalopram Oxalate 




C»Hn FN 2 O • C 2 H 2 O 4 414.43 

5*(+)*5*lsobenzofurancarbonitnle, 1 -[3*{dimethylami- 
nojpropy IJ-1 -(4-fl u oroph eny I)-1,3-di hydro*, oxalate; 

5*(+)-l -t3-{Dimethylamino)propyl]-1 -{p-fluorophenyl)- 
5-phthalancarbonitrile oxalate [219861-08*2], 


DEFłNITION 

Escitalopram Oxalate contains NLT 98.0% and NMT 102.0% 
of escitalopram oxalate (C 20 H 21 FN 2 O * C z H 2 0 4 ), calculated 
on the annydrous basts. 

IDENTIFICATION 

* A. iNFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay, 

ASSAY 
o Procedurę 

Buffer: 3.4 g/L of monobasic potassium phosphate in 
water. Adjust with phosphoric acid or sodium hydroxide 
solution to a pH of 3,0 before finał dilutron. 

Solution A: Aceton!trile and Buffer {10:90) 

Solution B: Acetonitrile and Buffer (65:35) 

Mobile phase: See Table h 


Tafcie 1 


Time 

(min) 

Solution A 

(W 

Solution B 
(%) 

Flow Ratę 
(mL/minl 

0 

95 

5 

1 

35 

65 

35 

1 

45 

0 

100 

1 

45.1 

0 

100 

2 

60 

0 

100 

2 

60,1 

95 

5 

1 

68 

95 

5 

1 


[Notę—T he gradient was established on an HPLC sys¬ 
tem with a dwell voIume of approxlmately 1.6 ml.] 
System suitability solution: 2 pg/mL each of USP Es¬ 
citalopram Oxalate RS and USP Citalopram Related 
Compound D RS in Solution A 

Standard solution: 0.5 mg/mL of USP Escitalopram Ox- 
alate RS in Solution A 

Sample solution: 0.5 mg/mL of Escitalopram Oxalate in 
Solution A 

Chromatographic system 

(See Chromo tog ropny (621), System Suitability .) 

Modę: LC 

Detector: UV 237 nm 

Column: 4.6-mm x 25<nn; 5*pm packing LI 

Column temperaturę: 45° 

FI o w ratę: See Tobie L 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 
Resolution: NLT 1.5 between escitalopram and 
citalopram related compound D, System suitability 
solution 

Tailing factor: 0,8-3, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of escitalopram oxalate 
(C 20 H 21 FN 2 O ■ C 2 H 2 O 4 ) In the portion of Escitalopram 
Oxalate taken: 

Result = (rufo) x (Cs/CJ) x 100 

r u = peak response from the Sample solution 

r* - peak response from the Standard solution 

Q = concentration of the Standard solution 
(mg/mL) 

Co - concentration of the Sample solution (mg/mL) 
Acceptance criteria: 98.0%-l 02.0% on the annydrous 
basis 
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IMPURITIES 

• Residue on Ignition (281): NMT 0.1% 

Delete the following: 

*• Heaw Metals, Method II (231): NMT 20 ppm, (oroaai i- 

ian-2018) 

* Enamtiomeric Purity 

B uff er: Dissolve 6-8 g of monobasic potassium phos- 
hate in 250 ml of water, add 150 mL of 0.2 N sodium 
ydroxide, adjust with phosphoric add or sodium hy- 
droxfde solution to a pH of 7*0, and dilute with water 
to 1 L. 

Mobile phase: Acetonitrile and Buffer (15:85) 

System suitability solution: 125 pgymL each of USP R- 
Gtalopram Oxalate RS and USP Escitalopram Oxalate 
RS in Mobile phase 

Sample solution: 125jig/mL of Escitalopram Oxalate in 
Mobile phase 

Chromatographic system 

(See Chroma tog ropny (621), System Suitability*) 

Modę: LC 

Detector: UV 240 nrn 

Column: 4.6-mm x 15-cm; 5-prn packing L57 
Column temperaturę: 30° 

Flow ratę: 0.6 mL/min 
Injection volume: 15 |iL 
System suitability 
Sample: System suitability solution 
Suitability requirements 
Resolutlon: NLT 1.3 between tf-citalopram and 
escitalopram 

Tailing factor: 0.8-2.5 for escitalopram 
Analysis 

Sample: S ample solu tion 

Calculate the percentage of /Tcitalopram oxalate in the 
portion of Escitalopram Oxalate taken: 

Result = (rv/rj) x 100 

te - peak response of fl-citaloprafn from the 
Sample solution 

r T = sum of peak responses of fi-dtalopram and 
escitalopram from the Sample solution 
Accepiance criterla; NMT 3*0% 

« ORCANIC IMPURITIES 

Buffer, Solution A, Solution B, Mobile phase, Sample 
solution, and Chromatographic system: Proceed as 
directed in the Assoy. 

System suitability solution A: 2 j-ig/mL each of USP Es¬ 
citalopram Oxalate RS and USP Citalopram Related 
Compound D RS in Solution A 

System suitability solution B: 0.5 mg/mL of USP Es¬ 
citalopram Oxalate RS in Solution A 
System suitability 

Sam pies: System suitability solution A and System suita¬ 
bility solution B 
Suitability reguirements 
Resolution: NLT 1.5 between escitalopram and 
citalopram related compound D, System suitability so¬ 
lution A 

Tailing factor: 0.8-3, System suitability solution B 
Relative standard deviatiom NMT 2.0%, System suit¬ 
ability solution B 

Analysis 

Sampfe: Sample solution 

Calculate the percentage of each im purity in the por¬ 
tion of Escitalopram Oxalate taken: 

Result = (/Wnr) x (1 JF) x 100 


te - peak response of each im purity from the 
Sample solution 

r T = peak response of escitalopram from the 
Sample solution 

F = relative response factor (see Table 2) 
Acceptance criteria: See Table 2. 


Table 2 


Na me 

Relatfre 

Retention 

Time 

ReBative 

Response 

Factor 

Acceptance 
Criterla, 
NMT f°/o) 

Oxalic acid 1 

0.075 

__ 

_ 

S“Olmethylamino- 
butyryl ritalopram h 

0.40 

0,34 

0,2 

Gtalopram related 
comDOund A c 

0,50 

0.79 

0,1 

Citalopram related 
compound B (3- 
h vd rox vcita lo o ram 1 d 

0.74 

1.0 

0.1 

Citalopram related 
compound C (3-ox- 
odtalopra my 

0.90 

0.79 

0.1 

Citalopram related 
compound D 
(desmethyl 
citalopram) 

0.97 

1*0 

0.1 

Escitalopram 

1.0 

—* 

_ 

Citalopram related 
compound E 

fdtalopram N-oxide)' 

1,1 

1.0 

0.1 

Any other incfivrdual 
unspedfted impurity 

— 

1*0 

0,1 

Totai impurities 

_ 

_ 

0*5 


I Induded For Identification only. This peak is due to the oxaiate counter- 
ion and hence \s not an impurrty. 

b 1 “{3-Dimethylaminopropyiyi -(4'-Fluorophenyl)-5-(4-dimethylami- 
nobutyrylKL i-dihydroisobenzofuran. 

c 1 -(3-DrmethyJaminopropyl)-1 T4Tluorophenyl)’l,3-dihydroisobenzofuran- 
5-carboJcamide* 

d l-(3-DimetbyIaminqpropyI)-1 -{4-fluarophenyI)-3-hydroxy-1,3- 
di hydroisabenzof uran-5-ęarbon itril e, 

c 3-(3-Dimethylaminopropyl)-3-C4-fluorophenyO-6“Cyano-l (3W)- 
isobenzofuranone* 

I I -(3-Di methyla m in opro pyl)-1 -(4 -f I uo roph enyl )4 1 3-d i hyd roisobenza furan- 
5 <a rbo n i tnie- W-oxide. 

SPECIFIC TESTS 

■ Water Detehmination, Method la (92 1); NMT 1*0% 

ADDITIONAL REQUUREMENT5 

o Packaginc and Stdrage: Preserve in well-dosed 
contalners. 

* USP Reference Standards (11) 

USP R-Cita3opram Oxalate RS 

(/?)-! -[3-(Dimethylam!no)propyl]-l -(p-fluorophenyl)- 
5-phtha!ancarbonitrile oxalate* 

C 20 H 2ł FN 3 O - CzH 2 0 4 414.43 
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USP Citalopram Refated Compound D RS. [Notę —May 
be ayailable as a hydrochloride or a hydrobromide salt] 
T -(4-Fluorophenyl)-1 -{3-methylaminopropyl}-1,3- 
dihydroisobenzofuran-5-carbonitriie nycirochlonde. 
Ci9Hi*FN*0 ■ HCI 346.83 
1 -(4-Fiuorophenyl)-T -(3-methylaminopropy0-1,3- 
dihydrorsobenzofuran-5-carbonitriie nydrobromide. 
C ]9 H ]9 FN 2 Q-HBr 391.28 
USP Escitalopram Oxalate RS 


Esmolol Hydrochloride 


DH 



Ci*HasNfVHCI 331.83 

Benzenepropanoic acid, 4-[2-hydroxy'3-[(1-nnethyfethy])ami- 
no]propoxy]-, methyl ester, hydrochloride, (±); 

(±)-Methyl />[2-hydroxy*3-(isopropy!amino)propox- 
y]hydroctnnamate hydrochloride [81161-17-3]. 

DEFINITION 

Esmolol Hydrochloride contains NLT 98.0% and NMT 
102*0% of esmolol hydrochloride (CicH^NO. - HCI), cal- 
culated on the anhydrous basis, 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corrcsponds to that of the Standard solution, as 
obtained in the Asicy, 

ASSAY 

* Procedurę 

Buffer: Dissolve 3.0 g of potassium dihydrogen phos- 
phate in 650 ml of water. 

Mobile phase: Aceton!trfle, methanol, and Buffer 
(150:200:650) 

System suitability stock solutlon: 1 mg/mL of esmolol 
hydrochloride prepared as folfows. Transfer a suitable 
quantity of USP Esmolol Hydrochloride RS to a suitable 
volumetric fiask, and dtssofve in and dElute with 1 N hy- 
drochloric acid to volume. AIJow the eon tents to stano 
for at least 30 min. [NOTĘ—This results in the partia! 
degradation of the esmolol resulting in the production 
of esmolol free acid (see System suitability for the rela- 
tive retention times).] 

System suitability sofution: 0.2 mg/mL in water from 
System suitability stock solution 
Standard solution: 200 pg/mL of USP Esmolol Hydro¬ 
chloride RS in water 

Sampfe solution: 200 pg/mL of Esmolol Hydrochloride 
in water 

Chromatographic system 

(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 222 nm 

Column: 3.9-mm x 30-cm; 10-pm paeking U 
Flow ratę: 2 mL/min 
Injection volume; 20 pi 
System suitability 

Samples: System suitability sofution and Standard 
solution 

[Notę—T he relative retention times for esmolol free acid 
and esmolol are 0.41 and 1.0, respective!y.] 

Suitability requirements 

Resolution: NLT 4.0 between esmolol free acid and 
esmolol, System sultahility solution 


Tailing factor: NMT 2.0 for the esmolol peak, System 
suitability solution 

Relative standard deviation: NMT 0,73%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample sofution 
Calculate the percentage of esmolol hydrochloride 
{Ci 6 H 2 sNO,i ■ HCI) in tne portion of the sampfe taken: 

Resuft = (rjn) x (Cs/Cu) x 100 

ru = peak response of esmolol from the Sample 
solution 

n - peak response of esmolol from the Standard 
solution 

Cj - concentration of USP Esmolol Hydrochloride 
RS in the Standard solution (mg/mL) 

C u - concentration of Esmolol Hydrochloride in the 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the anhydrous 
basis 

IMPURJTIES 


Deiete the foltowing: 

•- Heavy Metals (231) 

Standard solution: Into a 50-mL color-comparison tubę 
pipet 2 ml of Standard iead Solution [20 ug of lead 
(Pb)], and dilute with water to 25 mL. Using a pH 
meter or short-range pH indicator paper as external in¬ 
dicator, adjust with 1 N acetic acid to a pH between 
3.0 and 4.0, dilute with water to 40 mL, and nmx. 
Sample solution: foto a 50-mL cofor-comparison Lube 
dissolve 1 g of the sample in water, and dilute with 
water to 25 mL. Using a pH meter or short-range pH 
indicator paper as external indicator, adjust with 1 N 
acetic acid to a pH between 3.0 and 4.0, dilute with 
water to 40 mL, and mix. 

Analysis 

Samples: Standard solution and Sample solution 
To eaeh of the tubes add 10 mL of hydrogen sulfide TS, 
and mix. Al Iow Lo stand for 2 min. View downward 
into the tubę over a white background. 

Acceptance criteria: The color ot the Sample solution is 
not darker than the color of the Standard solution (NMT 

20 ppm).* (ofllcfri WifttfOlU 

» Residue on Ignition (281): NMT 0.1% 

« Organic Impurities 

Buffer and System suitability solution: Prepare as di¬ 
rected in the Assay . 

Solution A: Methanol 

Solution B: Prepare as directed for Mobile phase in the 
Assay. 

Mobile phase: See Table 7, 


Table 1 


Time 

fminl 

Solution A 

Solution B 

{%> 

0 

0 

100 

20 

0 

100 

2 $ 

25 

75 

35 

25 

75 

36 

0 

100 

40 

0 

100 


Sample solution: 1 mg/mL of Esmolol Hydrochloride in 
water 

Chromatographic system: Proceed as directed in the 
Assay ; except include a column temperaturę of 30°. 
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System suitability 
Sam ple: System suitability solution 

Suitablffty requirements 

Resolution: NIT 4.0 between esmolol free add and 
esmolol 

Tailing factor: NMT 2.0 for the esmolol peak 
Analysis 

Sample: Sample solution 

Calcu la te the percentage of each mdividual impurrfy m 
the portion of Esmolol Hydrochloride taken: 

Result - (ru/rj) x 100 

r u - peak response of each indMdual impunty 
from the Sample solution 

f]y - sum of a!l the peak responses from the Sample 

solution 

Acceptance criteria: See Tobie 2. Disregard any peak 
below 0.05%, 


Tablle 2 


N a me 

Relatitse 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Esmolol free acid' 1 

0.43 

0.4 

Esmolol isopropylamjde 
analog Cif oresent) 

0.65 

0.25 

N-EthyJ esmolok 
(ii present) 

0.84 

0.15 

Esmolof 

1.0 


Esmolol dimer* 

6.5 

0.5 

Any other indivrdual 
unspedfted imouritv 

— 

0.10 

Total impurities 

_ 

TO 


* 3 - (4-[2-Hyd roxy-3-(i so p ropyfa m i n o) pro poxy] p h my I} prapa noie a rid. 
b 3 -{4-[2-H yd roxy- 3 (is op ropy I a m ino) p ro poxy] p h eny 1}-N- i so pro pyt pro p fan¬ 
ami de. 

c MethyI 3'{4-[3-Cethylamtno)-2-hydroxypropoxyJphenyi) prapionate. 
d M eihy I 3-{4-[2-hy droxy-3-(3 -(4-[2- -hy droxy-3■{rsopropyIamino)propox- 
y] p heny I) - N-l so propy lp ro p a n am id o)p ro poxy ]p he ny I) propan oate, 

SPEOFIC TESTS 

«* PH (791); 3,0-5.0 

• Water Deterwiination, Method la (921): NMT 1.0% 

ADD1THONAL REQU(REIUfENTS 

• IPackaging and Storage: Protect from freezing, and 
storę at room temperaturę, 

• USP Reference Standards {11} 

USP Esmolol Hydrochloride RS 
Benzenepropanoic add, 4-[2-hydroxy~3- 
[{Vmethylethyf)-amino]propoxy]-, methyl ester, hydro- 
chloride, (±)-. 

C 16 H 2S NCVHCI 331.83 


Esomeprazole Magnesium 


L qch 3 

C«H 36 MgN«OA * 3H 2 0 Trihydrate: 767.17 

C34HB6MgN 6 0 6 S2 ■ 2H 3 0 Dihydrate: 749.15 

C 3 . 1 H 3 6lVl3NćO ć S 2 Anhydrous: 71 3,12 

1 ff-Benztmidazole,5-methoxy-2-[(5)-[(4-methoxy-3 / 5-dh 
methyL2-pyridiny3)methyl]sulfinyl]-, magnesium salt (2:1) 


5-Methoxy-2-[(5>[(4-methoxy-3,5-dimethyl-2-pyridyl) 
methyf]su[finyl]benzimidazole, magnesium salt (2:1) 
Trihydrate: [217087-09-7]. 

Dihydrate: [217087-10-0]. 

DEFINITION 

Esomeprazole Magnesium contains NLT 98,0% and NMT 
102,0% of esomeprazole magnesium (C^HBfiMgNsOeSz), 
calculated on the anhydrous oasis. 

IDENTIFICATION 

o A. Infrared Absorption (197K): [Notę— if a difference 
appears in the IR spectra of the analyte and the Stan¬ 
dard, separately dissolve equa! portions of the sample 
specimen and the USP Reference Standard 3n egual 
volumes of methanol, evaporate the solution to dryness 
in slmllar containers under identieal conditions, and re- 
peat the test on the residues,] 

* B. The Sample 5 o fu t/on, p repa red and fested as directed 

in the test for Content of Magnesium, exhibits a signifh 
cant absorption at 285.2 nm. 

ASSAY 

* Procedurę 

Solution A: Dissolve 0.725 g of monobasic sodium 
phosphate and 4.472 g of anhydrous dibasic sodium 
phosphate in 300 ml of water, and dii u te with water to 
1000 mL Difute 250 mL of this solution with water to 
1000 ml, If necessary, adjusf with pHbsphodc acicl to a 
pi-l of 7,6. 

Solution B: Mix 11 mL of 0,25 M tribasic sodium phos¬ 
phate with 22 mL of 0.5 M dibasic sodium phosphate, 
and dilute with water to 100 mL. 

Mobile phase: Acefonitrile and Solution A (7:13) 
Standard solution: Transfer 10 mg of USP Omeprazole 
RS to a 200-mL volumetric fiask, and dissoke in about 
TO mL of methanoL Add 10 mL of Solution B t and dilute 
With water to voiume, [Notę—T his solution contains 
0,05 mg/mL of omeprazole.] 

Sample solution: Transfer 10 mg of Esomeprazole Mag¬ 
nesium to a 200-mL volumetric fiask, and dissolve in 
about 10 mL of methanof. Add 10 mL of 5o/uf/on B , and 
dilute with water to volume. [Notę —This solution eon- 
tains 0,05 mg/mL of esomeprazole magnesium,] 
Chromatographic system 
(See Chromatography (621 ), System Suitability.) 

Modę: LC 

Detector; UV 280 nm 

Column: 4.0-mm x 12,5-cm or 4,6-mm x 15-cm; 

5-pm packing L7. [NOTĘ—A[ternativeJy, a 3,9-mm x 
15-cm column that contains 4-pm packing LI may be 
used,] 

Ffow ratę: 1 mL/min 
Injection vo!ume: 20 pL 
System suitability 
Sample: Standard solution 
Suitabifity regurrements 

Column efficiency: NLT 2000 theoreticaf plates 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of esomeprazole magnesium 
(C^H^ćMgNeOeSz) in the portion of Esomeprazofe 
Magnesium taken: 

Result = (rtjfr$) x (Cs/Cu) x [/VW(2 x M f2 )\ x 100 

tu - peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs - concentration of USP Omeorazole RS in the 
Standard solution (mg/mL) 

Cy = concentration of Esomeprazole Magnesium in 
the Sample solution (mg/mL) 

M rJ ~ molecular weight of esomeprazole 
magnesium, 71 3,12 

Mri - molecular weight of omeprazole, 345.42 
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Acceptance criteria: 98.0%-l 02.0% on the anhydrous 
basis 

OTHER COMPONENTS 
° CONTENT OF MAGNESIUM 

Lanthanum solution: Transfer 58.7 g of lanthanum ox- 
ide to a 1 000-mL volumetric fiask, wet the su bs tance 
with some water, and di$solve by cautious addition of 
250 mL of hydrochloric acid in 20- to 30-mL portions, 
ooolrng between the addttions. Add water while stir- 
ring, cool to room temperaturę, and diJute with water 
to volume. [Notę —Storę the sofution in a plastic 
bottle.] 

Standard stock solution: 1 000 pg/mL of magnesium in 
water, from a com merda fly prepared atomie absorption 
standard solution. [Notę—S torę the solution in a plastic 
bottle*] 

Standard solution A: Transfer 10,0 mL of Standard 
stock solution to a 500-mL volumetric fiask, add 50 mL 
of 1 N hydrochloric acid, and dl lute with water to vol- 
ume, Transfer 20,0 mL of this solution to a 200-mL vol- 
umetric fiask, and dilute with water to vofume. [Notę— 
This solution contains 2 pg/mL of magnesium.] 

Standard solution B: Combine 5.0 mL of Standard solu - 
don A and 4,0 mL of Lanthanum solution, and dilute 
with water to 100.0 mL (0,1 pg/mL), 

Standard solution C: Combine 10.0 mL of Standard so¬ 
lution A and 4,0ml of Lanthanum sofution, and dilute 
with water to 100.0 mL (0.2 pg/mL). 

Standard solution D: Combine 15.0 mL of Standard so¬ 
lution A and 4.0 mL of Lanthanum solution , and di fu te 
with water to 1 00.0 mL (0.3 |ig/mL). 

Standard solution E: Combine 20,0 ml of Standard so¬ 
lution A and4.QmL of Lanthanum solution , and dilute 
with water to 100,0 mL (0,4pg/mL), 

Standard solution F: Combine 25.0 mi of Standard so¬ 
lution A and 4.0 mL of Lanthanum solution, and dilute 
with water to 100.0 mL (0.5 pg/mL). [Notę —Gontem 
trątions of the Standard Solutions and the Sample solu¬ 
tion may be modified to fil the linear or working rangę 
of the instrument. When using Instruments with a linear 
calibration graph, the number of Standard Solutions can 
be ręducedj 

SampJe solution: Transfer 250 mg of Esomeprazole 
Magnesium to a 100-mL volumetric fiask, add 20 mL of 
1 N hydrochloric acid, swlrf until dissolved, and dilute 
with water to vo!ume. Allow to stand for 30 min. Trans¬ 
fer 10.0 ml of this solution to a 200-mL volumetric 
fiask, and dilute with water to vofume. Transfer 10.0 mL 
of the solution to another 100-mL volumetnc fiask, add 
4*0 mL of Lanthanum solution , and dilute with water to 
vo!ume. 

Blank: Transfer 4.0 mL of Lanthanum solution to a 
100-mL volumetric fiask, and dilute with water to 
vofume. 

Instrumental conditions 

(See Atomie Absorption Spectroscopy (852),) 

Modę: Atomie absorption spectrophotometry 
Flame; Arr-acetylene 
Analytical wavefength: 285*2 nm 
Analysrs 

Samples: Standard solution B , Standard solution C, 
Standard solution D, Standard sofution T, Standard solu- 
tion F f Sam ple solution , and Blank 
Determine the concentration, Cs, in pg/mL, of magne¬ 
sium in the Sample solution using the calibration 
graph* 

Calculate the percentage of magnesium in the portion 
of Esomeprazole Magnesium taken: 

Result - (G /Cu) x [100/(100 - F)] x 100 

Cs - concentration of magnesium in the Sample 
solution as ealculated above (pg/mL) 


Cu - concentration of Esomeprazole Magnesium In 
the Sample sofution (pg/mL) 

F - content of water in Esomeprazole Magnesium, 
as determined in Spedfic Tests , Water 
De term i na tion (%) 

Acceptance criteria: 3.3G%-3.55% on the anhydrous 
basis 

IMPURITIES 
9 Organic Impurities 

Solution A: Dissotve 0.725 g of monobasic sodium 
phosphate and 4,472 g of anhydrous dibasic sodium 
phosphate In 300 mL of water, and dilute with water to 
1000 mL. Dilute 250 mL of this solution with water to 
1000 mL, lf necessary, adjust with phosphoric acid to a 
pH of 7,6. 

Mobile phase: Acetonitrile and Solution A (11:29). 

[Notę —To improve the resolution, the com posi tion may 
be changed to 1:3, if necessary.] 

System suitabillty solution: 1 mg each of USP Omep- 
razole RS and USP Omeprazoie ReJated Compound A 
RS In 25 mL of Mobile phase , [Notę —Omeprazoie re- 
[ated compound A is omeprazofe sulfon ej 
Sample solution: 4 mg of Esomeprazole Magnesium in 
25 mL of Mobile phase. [Notę —Prepare this solution 
freshj 

Chromatographic system 

(See Chromatograpny (621), System Suitabillty.) 

Modę: LC 

Deteetor: UV 280 nm 

Column: 4.0-mm x 12.5-cm or 4.6-mm x 15-cm; 

5-pm packing L7. [Notę —Alternatively, a 3.9-mm x 
15-cm column that contains 4-pm packing LI may be 
used.] 

Flow ratę: 0.8-1 mL/min 
Injection volume: 50 pL 
System suitabillty 
Sample: System suitahility solution 
[Notę —For relative retentfon Limes, see Table 1.] 
Suitabillty requirements 

Resolution: NLT 3 between omeprazoie reiated com¬ 
pound A and omeprazoie 
Analysls 

Sample: Sample solution 

Record the chromatogram for at least 4,5 times the re- 
tentlon time of the omeprazoie peak, and measure the 
peak responses. Identify the impurities based on the 
retention times shown in Tobie 1. 

Calculate the percentage of any individual impurity In 
the portion of Esomeprazole Magnesium taken: 

Result “ (ru/rF) x 100 

fu - peak response of each impurity from the 

Sample solution 

r T = sum of afl the peak responses from the Sampfe 
solution 

Acceptance criteria 
lndividual impurities: See Table h 
Total impurities: NMT 0,5% 


Table 1 


Name 

Relatfve 

Retention 

Time 

Acceptance 
Criteria, 
NMT r°/tn 

Omeprazoie N-oxide a 

0.45 

Od 

Omeprazofe sulfone (omeprazoie 
reiated compound A) 

0.8 

0,2 


a 4 - Metb oxy- 2-f m et hoxy- 1 H-b enzi m i da zo 1-2 -y !)su IfrnyF] methy I ]- 3,5 - 

dimethylpyridine 1 -oxide. 
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TabBe 1 (Continued) 


Na me 

Re)ative 

Retentron 

Time 

Acceptance 
Crlteria, 
NMT (°/o) 

Any other indivśdual Imourities 

_ _. 

OJ 

Omeprazole 

TO 



J 4- M el h oxy-2- [[( R £}-( 5 -meth.oxy-1 tf-benzi m id azol-2-yl)su Ifi nyl] met hyIj- 3,5 - 
dimethyipyridine 1-oxide. 


® enantiomerjc purity 

Solution A: Mix 70 ml of 1 M monobasic sodium phos¬ 
phate with 20 mL of OJ M dibasic sodium phosphate, 
and dilute with water to 1000 mL. D ilu te 250 mL of this 
solution with water to 1000 mL* * 

Diluent: Mix 11 mL of 0.25 M tribasic sodium phos¬ 
phate with 22 ml of 0.5 M dibasic sodium phosphate, 
and difute with water to 1 000 mL. 

Mobile phase; Aceton i tri le and Solution A (3:17) 

System suitabiMty solution: 2 mg of USP Omeprazole 
RS in 10 mL of Diluent Dilute 1.0 mL of this solution 
with Diluent to 50 mL. 

Sample solution: Disso)ve 40 mg of Esomeprazole 
Magnesium in 5 mL of methanol, and dilute with Dilu¬ 
ent to 25 mL. Dilute 1 mL of this soiution with Diluent 
to 50 mL. 

Chroma tog raphic system 

(See Chramatograpny (621 ), System Suitobility.) 

Modę: LC 

Detector: UV 302 nm 
Column: 4,0-mm x 1 CLcm; packing L41 
Flow ratę: OJ mL/min 
Injectron volume: 20 |iL 
System suitability 
S a m pl e: Sys tem suitabHilty 5 olu tion 
Suitability requrrements 

Resolution: NLT 3 between the enantiomer peaks. 
[Notę—T he elution order is the R-enantiomer, fol- 
fowed by the ęsomeprazoJe peak, which is the 5- 
enantiomer,] 

Analysis 

Sarn ple: Somple solution 

CaEculate the percentage of the R-enantiomer in the 
portlon of Esomeprazole Magnesium taken: 

Result = (ru/rj) x 100 

ry = peak response of the /Tenantiomer from the 
Sample solution 

r T = sum of the peak responses for esomeprazole 
and fl-enantiomer from the Sample solution 
Acceptance crlteria: NMT 0.2% of the R-enantiomer 

SPECIFIC TESTS 


C hangę to read: 

® Water Determinatbon (921), Method I: ó.0%-8*0% *for 
the trihydrate form# irb i Apr ^i6> 

If labeled as dihydrate: 4.5%-7.0% 

°]f labeled as amorphous: 7.0%-l G.0%# ( hb 

Add the foHowing: 

•* Crystalunity (695): If it is labeled as amorphous, most 
of the particles do not exhibit birefringence and extint- 
tion positions.# 

* Color of Solution 

Sample solution: 20 mg/mL of Esomeprazole Magne¬ 
sium in methanol, fi (te red 


Analysis: Determine the absorbance of this solution at 
440 nm, in 1-cm tells, using methanol as the blank. 
Acceptance crlteria: NMT 0.2 

ADDITIONAL REQUIREMENT5 
Change to read: 

o Packaging and Stokage: Preserve in tight containers, 
protected from Irght, Storę at room temperaturo. *lf it is 
iabefed as amorphous, storę at 2°-8 ° under nitrogen at- 
mosphere.# <rb 1 ^. 201 6) 

Change to read: 

* Labeling: Where it is a dihydrate form, the labet so indi- 
cates* ®Where it is an amorphous form, the label so indi- 

CateS-# (rb l-Apr- 2016 ) 

O USP ftEFERENCE STANDARD5 (11) 

USP Esomeprazole Magnesium RS 
USP Omeprazole RS 

USP Omeprazole Related Compound A RS 
Omeprazole sulfone; 

5-Methoxy-2-[[(4-methoxy-3,5-dimethylpyridin- 
2-yl)metnyJ]sulfonyl]-1 H-benzimidazole. 

C 1 ? Hi 9 N30 4 5 361.42 [CA5-88546-55-8], 


Esomeprazole Magnesium Delayed- 
^elease Capsules 

DEFINfTION 

Esomeprazole Magnesium Delayed-Release Capsufes contain 
an amount of Esomeprazole Magnesium equivalent to 
NLT 90.0% and NMT 110.0% ot the labeled amount of 
esomeprazole (C^HigN^OsS). 

IDENTIFICATION 

* A, 

Buffer: Prepare a pH 6.0 phosphate buffer containing 
26,6 g/L of dibasic sodium phosphate dihydrate and 
55.2 g/L of monobasic sodium phosphate monohydrate 
in water. 

Diluent: Prepare a pH 11.0 diluent as follows. Dissolve 
5.24 g of tribasic sodium phosphate dodecahydrate In 
water. Add 110 mL of 0.5 M dibasic sodium phosphate 
solution, and dilute with water to 1000 ml. 

Mobile phase: Transfer 150 mL of acetonitriie and 
85 mL of the Buffer to a 1000-mL volumetric fiask, and 
dilute with water to volume. 

Standard stock solution: Prepare a solution containing 
0.2 mg/mL of USP Omeprazole RS by dissoMng a suita- 
ble amount first in alcohoi, using 20% of the finał vol- 
ume, and then diluting with Diluent to volume. 
Standard solution: 0.02 mg/mL of USP Omeprazole RS 
from the Standard stock solution in water 
Sample stock solution: Transfer a portion of the Cap- 
sule content, equivalent to 20 mg of esomeprazoie, to a 
200-mL volumetric fiask, add 120 mL of Diluent , and 
shake for 20 min to dlssoh/e the peJlets. Sonicate for a 
few min, If needed, to compieteiy dissolve. Add 40 mL 
of alcohoi, and sonicate for a few min. Cool, and dilute 
with Diluent to volume. Pass a portion of the solution 
through a filter of 1 -pm porę size. 

Sample solution: 0.Ó1 mg/mL of esomeprazole from 
the Sample stock solution in water 
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Chromatographic system 

(See Chromatography (621), System Suita bi!i ty.) 

Modę: LC 

Detector: UV 302 nm 

Column: 4.0-mm x 10-cm; 5-pm packing L41 
Flow ratę: 1 mL/min 
Injection size: 20 pL 
System suitabillty 
Samplfi' Standard soiution 

[Notę—T he elution order is the R-enantiomer, followed 
by the esomeprazole peak, whfch Ss the 5-enantiomer,] 

Suitability reąuirements 

Resolution: NIT 1.0 be twe en the enantiomer peaks 
Anaiysis 

Samples: Standard soiution and Sample soiution 
Calculate the ratio of the retention times of the es- 
omeprazole peak in the Standard soiution and the 5o/n- 
ple soiution: 

Result - (tufts) 

ty - retention time of esomeprazole from the 
Sample soiution 

ts ~ retention time of esomeprazole from the 
Standard soiution 
Acceptance cnteria: 0.98-1,02 

ASSAY 
* Procedurę 

Buffer: Prepare a pH 7.3 phosphate buffer by mixing 
10.5 mL of 1.0 M monobasic sod tum phosphate buffer 
and 60 mL of 0.5 M dibasic sodium phosphate buffer, 
and drlutEng with water to 1000 mL, 

Diluent; Prepare as direeted in Identification test 4. 
Mobile phase: Mix 350 ml of acetonitriie and 500 ml 
of the Buffer. Dllute witli water to 1000 mL, 

Standard soiution: Transfer 10 mg of USP Omeprazole 
RS to a 250-mL volumetric fiask, and dissolve in about 
1 0 mL of alcohol, Add 40 mL of Diluent, and dilute with 
water to yolume* This soiution contains 0.04 mg/mL of 
USP Omeprazole RS. 

Sample stock soiution: Mix the contents of NLT 20 
Capsules. Transfer a portion of the Capsule content, 
equivaient to 20 mg of esomeprazole, to a 100-mL vol- 
umetrtc fiask, add 60 mL of Diluent , and shake for 20 
min to dissolve the pellets. Sonicate for a few min, if 
needed, to completely dissolve. Add 20 mL of alcohol, 
and sonicate for a few min. Cool, and dilute with DHu- 
ent to voiume. Pass a portion of the soiution through a 
fil ter of 1-pm porę size, 

Sample soiution: 0.04 mg/mL of esomeprazole from 
the Sample stock soiution in water* Storę this soiution 
protected from light. 

Chromatographic system 
(See Chromatography {621), System Suitabillty *) 

Modę: LC 

Detector: UV 302 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection size: 20 pL 
System suitabillty 
Sample: Standard soiution 
Suitabillty reąuirements 
Relative standard deviation: NMT 2.0% 

Anaiysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of es¬ 
omeprazole (C^Hi^NjO i$) in the portion of the Cap¬ 
sules taken: 

Result - (rufrs) x (Cs/Cu) x 100 
fu - peak response from the Sample soiution 


r$ = peak response from the Standard soiution 
Q = concentratlon of USP Omeprazole RS in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of esomeprazole in the 
Sample soiution (mg/mL) 

Acceptance criteria: 90,0%-l 10.0% 

PERFORMANCE TESTS 
O DlSSOLUTION (711) 

Medium: 0.1 N hydrochloric acid; 300 mL, After 2 h, 
continue with a pH 6*8 phosphate buffer as follows. To 
the vessef, add 700 mL of 0.086 M dibasic sodium 
phosphate, and adjust with 2 N hydrochloric acid or 
2 N sodium hydroxide, if neeessary, to a pH of 6,8 ± 
0.05. 

Apparatus 2: 1 00 rpm 
Time: 30 min in a pH 6.8 phosphate buffer 
Standard soiution: Prepare a soiution containing 2 mg/ 
mL of USP Omeprazole RS in alcohol. Dilute this solu- 
tion with pH 6.8 phosphate buffer to obtain a soiution 
containing (1/1000) mg/mL, where L is the label claim, 
in mg/Capsule. Immediately add 2.0 mL of 0.25 M so¬ 
dium hydroxide to lO.OmL of this soiution, and mix. 
[Notę—D o not allow the soiution to stand before add- 
ing the sodium hydroxide soiution.] 

Sample soiution: After 30 min in pH 6,8 phosphate 
buffer, pass a portion of the soiution under test through 
a suitable filter. Transfer 5.0 mL of the filtrate to a suita- 
ble glassware containing 1,0 mL of 0.25 M sod rum hy- 
droxide, Mjx well, Protect from light, 

Buffer, Mobile phase, System suitabillty, and Chro- 
matographio system: Proceed as direeted in the 
4ssoy. 

Anaiysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of esomeprazole 
(Ci 7 Hi 5 N 3 0 3 S) dissolved: 

Result - (ru/rs) x (Cs/i) x V x 100 

tu - peak response from the Sample soiution 

Cs - peak response from the Standard soiution 

G = concentration of the Standard soiution 
(mg/mL) 

L - label claim (ma/Capsule) 

V - volume of Medium, 1000 mL 
Tolerances: NLT 75% (Q) of the labeled amount of es¬ 
omeprazole (CizHigN^OjS) is dissolved, 

* Uniformtty of Oosace Units (905): Meet the 
reąuirements 

IMPUR1TIES 
® ORGANIC fltiPURITlES 

Buffer: Prepare a pH 7.6 phosphate buffer by mixing 
5.2 mL of 1.0 M monobasic sodium phosphate buffer 
and 63 mL of 0.5 M dibasic sodium phosphate buffer, 
and diluting with water to 1000 mL. 

Soiution A: Mix 100 mL of acetonitriie and 100 mL of 
the Buffer. Dllute with water to 1000 mL. 

Soiution B: Mix 800 mL of acetonitriie and 10 mL of 
the Buffer . Dilute with water to 1000 mL. 

Mobile phase: See Table h 


Table 1 


Time 

(mini 

Soiution A 

<%> 

Soiution B 
<%) 

0 

100 

0 

10 

80 

20 

30 

0 

100 

31 

100 

0 

45 

100 

0 
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Diluent: Prepare as directed in Identification test A. 
System suitability stock solution: 1 mg/mL each of 
USP Omeprazole RS and USP Omeprazole Related Com- 
pound A RS in methanol 

System suitability solution; 1 pg/ml each of USP 
Omeprazole RS and USP Omeprazole ReJated Com- 
pound A RS from System suitability stock solution, in a 
mixture of Diluent and water (1 ;4) 

Sample solution: Transfer a port!on of the powdered 
pellets (about 80-90 mg), from the Capsule eon tent, to 
a 200-mL volumetnc fiask, add 20 mL of methanol, and 
shake for 30 s, Add 40 mL of Diluent, shake for 30 s by 
hand, and sonreate for a few min, Coo-I, and di lute with 
water to volume« Pass a portion of the solution through 
a fi f ter of 0.45-pm porę size. [NOTĘ— The solution is sta- 
ble for 3 h if stored protected from light.] 

Chroma tog raphlc system 
(See C hromatogrophy (621), System Suitability.) 

Modę: LC 

Oetector: UV 302 nm 
Column: 4,6-mm x 10-cm; 3-pm packing LI 
Row ratę: 1 mL/min 
Injection slze: 20 pL 
System suitability 
Sample: System suitability solution 
(NOTĘ —See Tobie 2 for the relative retention times.] 
Suitability reąuirements 

Resolution: NLT 2,5 between omeprazole related 
compound A and omeprazole 
Analysis 

Sample: Sample solution 

Cafculate the percentage of any individual impurity in 
the portion of the Capsules taken: 

Result = ( rjrr) x 100 

ru - peak response for each impurity 
rr = sum of all peak responses 
Acceptance arteria: See Tobie 2, 


Table 2 


Karne 

Relative 

Retention 

Time 

Accepiance 
Criteria, 
NMT 

Omeprazole sulfone" 

0.93 

0.5 

Omeprazole 

1.00 

L ... 

Anv other indiwiduaE imDuritv 

_ 

0.2 

Total impurities 

_ 

2 


* Omeprazofe related compound A, 


ADDITIONAL REQUIREMENTS 

* Packacinc and Storage: Preserve in tight containers. 

Storę at room temperaturę. 

* USP Reference Standards (11) 

USP Omeprazole RS 

USP Omeprazole Related Compound A RS 
Omeprazole sulfone; 5-methoxy-2-[[(4-methoxy-3 / 5-di- 
metnyl-2-pyndinyl)methyl]sulfonyl]-1 H-benzimidazofe. 
Ci?Hi^NjO,[S 361.42 


Estazolam 



Ci 6 H„CIN4 294.74 

4H-[1,2,4]Triazolo[4,3-o][1 / 4]benzodłazepme, 8-chloro- 
6-phenyl-; 

8-Chloro-ó-phenyl-4H-s-trjazolQ[4,3-a][1,4]benzQdiazepine 
[29975*1 6-4]. 

DEFINITION 

Estazolam contains NLT 98.0% and NMT 102.0% of estazo¬ 
lam (CłćHnON^), calculated on the dried basis, 

IDENTIFICATION 

« A. INFRARED ABSORPTION (197K) 

- B. The retention time of the maior peak of the Sample 
solution corresponds to that of tne Standard solution r as 
obtained in the Assay. 

A5SAY 
* PROCEDURĘ 

Buffer: 2.8 g/L of monobasic potassium phosphate in 
water. Adjust with 1 N sodium hydroxide to a pH of 
6.5. 

Mobile phase: Acetonitrile, methanol, and Buffer 
(10:35:55) 

Standard stock solution: 0.5 mg/mL of USP Estazolam 
RS In Mobile phase 

Standard solution: 0.02 mg/mL of USP Estazolam RS in 
water from Standard stock solution 
Sample stock solution: 0.5 mg/mL of Estazolam in Mo~ 
bile phase 

Sample solution: 0.02 mg/mL of Estazolam in water 
from Sample stock solution 
Chromatographk system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 15-cm; 3-jam packing LII 
Row ratę: 1 mL/min 
Injection volume: 25 pL 

Run time: 2,5 times the retention time of the estazo* 
lam peak 

System suitability 
Sample: Standard solution 
Suitability requirements 
TaiEing factor: NMT 2,0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of estazolam (CieHnClNj) in 
the portion of Estazolam taken: 

Result - (ry/rs) x ( Cs/Cu ) x 100 

r y - peak response from the Sample solution 

rj - peak response from the Standard solution 

Q ~ concentration of USP Estazolam RS in the 
Standard solution (mg/mL) 

Cu - concentration of Estazolam in the Sample 
solution (mg/mL) 


USP Monographs 












USP Monographs 


4062 Estazolam / Official Monographs 


USP 40 


Acceptance criteria: 98.0%-1 02.0% on the dried basis 

IMPUR1TIE5 

* lESIDUE ON IGNITION (281): NMT 0.1% 

Delete the foHowing: 

** Heaw Metals, Method Ii (231): NMT 20 ppm* (Otfidat 1 - 

Jan-ZOl 8J 

O Organig Kmpurities 

Solution A: Acetonitriie 
Solution B: Water 
Mobile phase: See Tobie L 


Table 1 


Time 

fmin) 

Solution A 
(%•) 

Solution B 

(%1 

0 

40 

60 

20 

90 

10 

23 

90 

10 

30 

40 

60 

35 

40 

60 


[Notę—T he gradient was established on an HPLC sys¬ 
tem with a dwell vo!ume of approximately 1.0 mL.] 
System suitability solution: 1 pg/mL each of USP Es¬ 
tazolam RS, USP Nordazepam RS, and USP Estazolam 
Related Compound A RS in aceton itrile 
Standard solution: 1 jig/mL of USP Estazolam RS in 
acetonitrile 

5ample solution: 1 mg/mL of Estazolam in acetonitrile 
Chromatographic system 
(S ee Ch rom a tog rap n y { 621), Sys tem Sui to bili ty.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 15-cm; 3-pm packing LI 
Flow ratę: 1 mL/min 
Injection vo!ume: 20 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability requirements 

Resoiution: NLT 2.0 between nordazepam and es¬ 
tazolam related compound A, System suitability 
solution 

Tailing factor: NMT 1.2 for estazolam, Standard 
solution 

Re!ative standard deviatron: NMT 2.0% for estazo- 
lam, Standard solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of any indmdual impurity in 
the portion of Estazofam taken: 

Result - (ru/rs) x (C 5 /Qj) x (1 /F) x 100 


Table 2 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

EstazoJam 

1.0 

*_ 


Nordazepam J 

1.4 

u 

0.1 

Estazolam related 
iuiti]juuihJ A h 

1.6 

1.0 

0.1 

Forma mi do 
eh 1 o robenzo o henone c 

2.0 

1.5 

OJ 

Bischloroacetylbenzo- 

phenone d 

2.2 

1.5 

OJ 

Am \ n o ch i oro b e nzo- 
phenone 5 

2.6 

1,4 

OJ 

Chloroacetamido 
ch 1 oro ben zophe nonę 1 

2.7 

1.2 

0.1 

Any fndiyfdiJa^ 
unspecified impurity 

— 

1.0 

0.10 

Totaf imourities 

— 

— 

0.5 


1 7-Ch \o ro-1,3 -di hyd ro-5- ph enyl 2 H- 1,4-be n zodiaze pi n 2-one. 

^ 5 -C h lora -2~( 3-ch lor o met hyi-4 H-l 7z*-tri a zo I -4-y I )-be nzophe n o ne. 
ę JV-(2-Benzoyl-4<hioropfienyl} forma mide. 
d 2 ~(N- Chloroa cety[- M- c h fo roa cety I hydrażon orne thy!)a m i n o-5- 
c h lo rob enzo p h en one * 

e (2-Amino-5-chlorophenyl) ph enyl-methanone. 
r N-{2 - Be nzoy i -4 -ch I o ra p henyl) -2-c h laroaćeta mi de. 

SPECBFIC TEST5 
» Loss ON Drving (731) 

Analysis: Dry at 105° for 4 h. 

Acceptance criteria: NMT T.0% 

ADDIITIOMAL REQUIREMENTS 

® Pagkaging and Storage: Preserve in tight, iight-resistant 
containers* Storę at controlied room temperaturę. 

* USP reference standards (11) 

USP Estazolam RS 

4W-[ r i,2,4]Triazo[o[4,3-a][1,4]benzodiazepine, 8-chloro- 
6 -phenyi-; 

8-Chloro-6“phenyl“4ff“S“tnazo[o[4,3-o] 

[1,4]benzodiazepine, 

CieHiiGiN* 29474 
USP Estazolam Related Compound A RS 
5-Chloro-2-{3-chloromethy[-4tf-1,2,4“triazoh4“yl)“ 
benzophenone. 

CnHiiCbN»0 332.18 
USP Nordazepam RS 

7-Chloro-l, 3-dihydro-5-phenyl-2ft-1,4-benzodiazepin- 
2 “One. 

CisHnClNjO 270.71 


Estazolam Tabiets 


ru = peak response of each indivldual impurity 
from tne Sample solution 

r$ - peak response of estazolam from the Standard 
solution 

Cs - concentration of USP Estazolam RS in the 
Standard solution (pg/mL) 

Cu - concentration of Estazolam in the Sample 
solution (ijg/mL) 

F = reiative response factor (see Tobie 2) 
Acceptance criteria: See Table 2. 


DEFINITION 

Estazolam Tabiets coniain an amount of Estazolam equiva- 
lent to NLT 90.0% and NMT 110.0% of the labeied 
amount of estazolam (CisHnCIN-t). 

IDENTIFICATION 

* The retention time of the major peak of the Sample solu - 
don corresponds to that of the Standard solution , as ob- 
tained in the Assay. 

ASSAY 
o Procedurę 

Buffer: 2*8 g/L of potassium phosphate, monobasic in 
water. Adjust to a pH of 6*5 with 1 N NaOH. 

Mobile phase: Acetonitrile, methanol, and Buffer 
(10:35:53) 
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Standard soiution: 0.02 mg/mL of USP Estazolam RS in 
Mobile phase 

Sam ple solution: 0.02 mg/mL of Estazolam in Mobile 
phase , from NLJ 20 finely powdered Tablets. [Notę — 
Sonicate for 5 min. Pass a porlion through a suitabie 
filter with no glass prefllter,] 

ChromatograpTiic system 
(See Chromalograpny (621 ), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 

Colomn: 4.6-mm x 15-cm; 3-pm packtng L71 
Flow ratę: 1 mL/min 
Injection size: 25 pL 

Run time: 2.7 times the retention time of the estazo- 
lam peak 

System suitability 
Sam ple: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2,0 
Relative standard devtation: NMT 2.0% 

Analysis 

Sampies: Standard soiution and Sample solution 
Calculate the percentage of C^HnCIN* in the portion of 
Tablets taken: 

Result = (ru/r s ) x (Cs/O;) x 700 

ru - peak response from the Sampie solution 

h “ peak response from the Standard soiution 

Cs = concentration of USP Estazolam RS in the 
Standard solution (mg/mL) 

Cy - nominał concentration of estazolam in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%^1 10.0% 

PERFORMANCE TESTS 
* DlSSOLUTION (711) 

Medium: Water; 900 mL, deaerated 
Apparatus 2: 50 rpm 
Time: 30 min 

Buffer and Mobile phase: Proceed as directed in the 
Assay. 

Standard stock solution: 0.7 mg/mL of USP Estazolam 
RS rn methanol 

Standard solution: Dilute the Standard stock solution 
with Medium to obtain a finał concentration of about 
(L/1000) mg/ml, where L is the Tablet labę! claim in 
mg. 

Sample solution: Pass a portion of the soiution under 
test through a suitabie filter of 0,45-pm porę size, dis- 
carding the ftrst few mL, 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Proceed as directed in the Assay, except for the injec¬ 
tion size and run time. 

Injection size: 100 pi 

Run time: 1.6 times the retention time of estazolam 
System suitability: Proceed as directed in the Assay. 
Analysis 

Sampies: Standard soiution and Sample solution 
Cafculate the percentage of estazolam dissolved: 

Result = (ru/r*) x (CVI) x V x 100 

ru - peak response of estazolam from the Sample 
solution 

ts - peak response of estazolam from the Standard 
solution 

Cs = concentration of USP Estazolam RS in the 
Standard solution (mg/mL) 

L == Tablet label claim (mg) 

V - volume of Medium (ml), 900 
Tolecances: NLT 80% (Q) of the labeled amount of es¬ 
tazolam ts dissolved. 


• Unifgrmity of Oosace Units (905): Meet the 
requirements 

IMPURITIE5 
Organie Impuritses 

• Procedurę 

Buffer, Mobile phase, Standard solution, and Sample 
solution: Proceed as directed tn the Assay . 
Chromatographic system 
(See Chromatography '<621), System Suitability ,) 
Proceed as directed in the Assay , except for the injec¬ 
tion size and run time. 

Injection size: 25 pL for the Standard solution and 
50 uL for the Sample solution 
Run time: 4 times the retention time of estazolam 
System suitability: Proceed as directed in the Assay. 
Analysis 

Sample: Sample solution 

Cafculate the percentage of eath impurity in the por¬ 
tion of Tablets taken: 

Result = (ru/rr) x 1 00 

ru = peak response of each individual impurity 
from the Sample solution 

r T - sum of the responses of al! peaks from the 
Sample solution 
Acceptance criteria 

Any individual unspecified degradation product: 
NMT 0,5% 

Total impuritles: NMT 1.0% 

ADDITKONAi REQUIREMENTS 

• Packacing and Storage: Preserve In tight, light-resistant 
containers. Storę al controlled room temperaturę. 

• USP Referenci Standards (II) 

USP Estazolam RS 

4ff-[7,2 / 4]Triazolo[4 # 3-oj[1,4]benzodiazepine, 8-chloro- 
6-phenyk 

8 -Chloro-6-phenyl-4ff-s-triazolo[4,3-0] 

[7,4]benzodiazepine. 

CifiHnCINj 294.74 


Estradiol 



C, a H 24 Oi 272.38 

Estra-l,3 / 5(7 0)-tnene-3,77-did, (170)-. 

Estra-1,3,5(1Q)-triene-3,1 7/J-diol [50-28-2], 

Hemihydrate 287.39 [35380-71-3]. 

» Estradiol contains not less than 97.0 percent 
and not morę than 103.0 percent of 
calculated on the anhydrous basis. 

Packaging and storage—Preserve in tight, light-resistant 
containers. Storę at 25°, excursions permitted between 15° 
and 30°. 

Labeling—The hemihydrate form is so labeled. 

USP Reference standards (11)— 

USP Estradiol RS 
USP Estrone RS 
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Edentif kation— 

A: fnfrared Absorption (197M), 

B: Ultraviolet Absorption (197U)— 

Solution: 50 pg per mL 

Medium: alcohol. 

Absorptivities at 280 nm, calcu lated on the anhydrous ba- 
sis, do not differ by morę than 3.0%. 

Meltlng rangę, Class t (741): between 173° and 179°. 
[NOTĘ —Dry over silica qel for not less than 16 hours prior to 
testihg.] 

Specific rotation (781S): between +76° and +83°. 

Test solution: 10 mg per mL, in dioxane. 

Water Determination, Method l (921): not morę than 
3,5%. 

Chrommatographk purity — [notę —Make all Solutions fresh 
datly.] 

Mobile phase— Prepare a fEltered and degassed mtxture of 
2,2,4-trimethy3pentane, n-butyf chloride, and methanol 
(45:4:1)* * Make adjustments if necessary (see System Suitobil- 
ity under Chromatogrophy (621)). 

Diiuting solution —Prepare a fiftered and degassed mixture 
of n-butyf chloride and methanol (5:1). 

Test solution —Transfer about 70 mg of Estradiol, accu- 
rately weighed, to a 10-mL volumetnc fiask, dissolve In Di- 
luting solution , shake yigorously to aid dissoludon, dilute 
with Diiuting solution to voiume, and mix. 

Chromatographic system (see Chmmatography (62 1))—The 
iiquid chromatograph is eauipped with a 280-nm detector 
and a 4*Ó-mm x 25-cm column that contains packing L3* 
The flow ratę 3s about 2 ml per minutę. Chromatograph the 
Test solution , and record the peak responses as directed for 
Procedurę: the resolution, R, between estradiol and any im- 
purity i$ not less than 1 *0; the column efficiency is not less 
than 800 theoreticat plates; the tailing factor is not morę 
than 1.5; and the relative standard deviation for replicate 
injections Es not morę than 2*0%, 

Procedurę —Inject a volume (about 10 pL) of the Test solu¬ 
tion into the chromatograph, record the chromatogram, 
and measure the peak responses. Calculate the percentage 
of each im purity in the portion of Estradiol taken by the 
formula: 

100 {r,/n) 

in which n is the peak response for each impurity; and r s is 
the sum of the responses of all the peaks: not morę than 
0.5% of any indivtdual impurity is found; and not morę 
than 1,0% of total impurities is found, 

Assay— 

Mobile phase— Prepare a filtered and degassed mixture of 
acetonitrile and water (55:45). Make adjustments if neces- 
sary (see System Suitability under Chromatogrophy (621)). 

Interna! standard solution —Transfer about 300 mg of eth- 
ylparaben to a 500-mL volumetric fiask, add methanol to 
yolume, and mix. 

Standard preparation—D\s$o\ve accuratefy weighed quan- 
tities of USP Estradiol RS and USP Estrone RS in methanol to 
obtain a solution containing 0,40 mg and 0.24 mg, respec- 
tive!y, iii each mL. Pipet 10 ml uf Lhis solution and 5 mL uf 
the Internal standard solution into a 200-mL volumetric fiask, 
Add 100 mL of methanol, dilute with water to vo!ume, and 
mix to obtain a solution having a known eon centra tion of 
about 20 pg of USP Estradiol RS per mL, 

Assay preparation —Transfer about 100 mg of Estradiol, 
accuratefy weighed, to a 250-mL wolumenie fiask, add 
methanol to yolume, and mix. Transfer 10.0 mL of this solu¬ 
tion to a 200-mL wolumetric fiask, add 5.0 mL of Internai 
standard solution and 100 mL of methanol, dilute with water 
to yolume, and mix. 


Chromatographic system (see Chromatogrophy (621))—The 
liguid chromatograph is equipped with a 205-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di- 
rected for Procedurę: the reiatiwe retention times are about 
0.7 for the internal standard, about 1.3 for estrone, and 1,0 
for estradiol; the resolution, R , between the analyte and es¬ 
trone is not less than 2.0; and the relatiwe standard devia- 
tion for replicate injections is not morę than 2.0%* 

Procedurę— Sępa rately inject equal yolumes (about 25 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculafe the quan- 
tity, in mg, of CigH^O^ in the portion of Estradiol taken by 
the formula: 

5C(Ru f fis) 

in which C is the concentration, in pg per mL, of USP Es¬ 
tradiol RS in the Standard preparation; and Ru and R s are the 
peak response ratios obtained from the Assay preparation 
and the Standard preparation , respecfiwely* 


Estradiol Vaqinal Cream 

DEFINITiON 

Estradiol Vaginal Cream contains NLT 90*0% and NMT 
110.0% of the labeled amount of estradiol (CiaH^Ch) in a 
suitabie cream base. 

IDENTIFICATION 

* A. THIN-LAYER CHROiWATOGRARHY 

Standard solution: 0.5 mg/mL of USP Estradiol RS in 
chloroform 

Sample solution: Transfer a portion of Vagina! Cream, 
equiva!ent to 1 mg of estradiol, to a 150-mL beaker, 
Add 25 mL of acetonitrile, and gently heat to boi ling* 
Boil for 45 s, and cool to room. temperaturę. Add 
25 mL of water, and swirl. Filter witfl the aid of suction. 
Transfer the filtrate to a 125-mL separator, add 50 mL 
of chloroform, and shake. Al Iow the layers to separate, 
drain the chloroform layer into a fiask, and ewaporate in 
a rotary evaporator to dryness, Dissolve the residue in 
2 mL of chloroform. 

Chromatographic system 

(See Chromatography (621), Thin-Layer Chromato- 
graphy ,) 

Adsorbent: 0.25-mm layer of chromatographic sllica 
gel mixture 

Application volume; 50 pL. Dry the appfications with 
the aid of a stream of nitrogen. 

Deyeloping solvent system: Toluene and acetone 
(4:1) 

Spray reagent: Sulfuric acid and methanol (1:1) 
Analysis 

Sam pies: Standard solution and Sample solution 
Spray the piąte with a fine mist of Spray reagent, then 
heat the piąte for 3-5 min at 90°. Obserwe the piąte 
under yislble light* 

Acceptance criteria: The R f value and color of the prin- 
ctpat spot of the Sample solution correspond to those of 
the Standard solution. 

ASSAY 
■ Procedurę 

Mobile phase: Acetonitrile and water (1:1) 

Interna! standard solution: 60 pg/mL of dydrogester- 
one fn acetonitrile. Use a freshly prepared solution. 
Standard solution: 10 pg/mL of USP Estradiol RS and 
7.5 pa/mL of USP Estrone RS, prepared as foliows. 
Transfer 10 mg of USP Estradiol RS and 7*5 mg of USP 
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Estrone RS to a 1000-ml volumetric fiask. Add 50,0 mL 
of Internal standard solution and 450 mL of acetonitfile, 
and mix, Dilute with water to volume. 

Sampfe solution: Nominally 10 pg/mL of estradiol, pre- 
pared as follows. Transfer a portion of Vaginal Cream, 
equivalent to 0,5 mg of estradiol, to a 150-mL beaker, 
Add 2.5 mL of Internal standard solution, 22.5 mL of ac¬ 
eton i tnie, and a few boi ling chips. Cover with a watch 
glass, and beat gently untilthe Vaginal Cream melts, 
swirling occasionally. Heat to boiling for about 45 s, 
Ailow to cool to room temperaturę, add 25.0 ml of 
water, and mix. Pass first through paper and then 
through a microdisk filter, 

Chromatographic system 
(5ee Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 3.9~mm x 30-cm; packing LI 
Flow ratę: 1 mL/mtn 
Injection voiume: 50 \xL 
System suitability 
Sam p le: Standard solution 

|Note —The relative retention times for estradiol, es¬ 
trone, and the interna! standard are 1.0, 1.25, and 
2 .0, respectively.] 

Suitability requirements 

Resolution: NLT 1,9 between estradiol and estrone 
Relative standard deviation: NMT 3.0% 

Anafysis 

Samples: Standard solution and Sampfe solution 
CalcuJate the percentage of the labeled amount of es¬ 
tradiol (CmE^O*) in the portion of Vaginal Cream 
taken: 

Result (Ru/Rs) x (Q/Cu) x 100 

Ru = peak response ratio of estradiol to the internal 
Standard from the Sampfe solution 
R$ - peak response ratio of estradiol to the internal 
standard from the Standard solution 
Cj = concentration of USP Estradiol RS in the 
Standard solution (pg/mL) 

Cu = nominał concentration of estradiol in the 
Sample solution (jig/mL) 

Acceptance criteria: 90.G%-110,0% 

PERFORMANCE TESTS 

■ Minimum Fili (755): Meets the requirements 

SPECIFIC TESTS 

* Microbjai Enumeration Tests {61 > and Tests for Speci 
red Microorcanisms (62): Meets the requirements of 
the tests for absente of Stapbylococcus aureus and Pseu~ 
domonas aeruginosa 

* PH (791): 3,5-6.5 

ADDITI0NAL REQUIREMENTS 

* Packaginc and Storage: Preserve tn collapstble tubes or 
in tight containers. 

* USP REFERENCE STANDAROS (11) 

USP Estradiol RS 
USP Estrone RS 


Estradiol Vaqinal Inserts 


IDENTIFICATION 

* A. Thin-Layer Chromatographic Identification Test 

< 201 ) 

[Notę—W hen two different concentrations are given for 
a solution, the iower concentration is for Inserts labeled 
to contain 0.01 mg of estradiol, and the high value is 
for Inserts iabeled to contain 0.025 mg of estradiol,] 
Standard solution: 2.5 mg/mL of USP Estradiol RS in 
absolutu alcohoi 

Sample solution: Place a number of Inserts, equivalent 
to 0.38 or 0.95 mg of estradiol, into a vesseL Add 
50 mL of isopropyl alcohoi, and ailow to disintegrate by 
stirring overnight. Centrifuge the suspension. Evaporate 
an aliquot of 40 mL of the supernatant to dryness, and 
dissolve the residue in 3 ml of isopropyl alcohoi. Evapo- 
rate to dryness, reconstitute with 300 pL of absolute ai- 
cohol to obtain a solution containing 1.0 or 2.5 mg/mL 
of estradiol, and centrifuge. 

Adsorbent: Use a suitable, high-performance thin-layer 
chromatographic piąte. 

Application volume: NLT 5 jiL (equlvalent to 10pg of 
estradiol) 

Developing sofvent system: Chloroform and acetone 
(9:1) 

Anafysis: Proceed as directed in the chapter, using the 
Deveioping $olvent system described above. Develop the 
chromatogram over a path of a minimum of 8 cm, and 
ailow the pfate to atr-dry. Remove the piąte, mark the 
solvent front, and ailow solvent evaporation as de¬ 
scribed in the chapter. Heat at 100° for about 15 min. 
Altów the piąte to cool, and then immerse it in a mix- 
turę of absolute alcohoi and concentrated suffuric add 
(95:5). Remove it immediately, place the piąte on ab- 
sorbing paper, and ailow it to air-dry. Heat the pfate at 
100° until the sulfuric acid has evaporated. Exarmne 
under UV light at X - 365 nm. 

Acceptance criteria: The principal spot obtained from 
the Sample solution has the same color and R f value as 
that from the Standard solution. 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

[Notę— When two different concentrations are given for 
a solution, the Iower concentration is for inserts labeled 
to contain 0,01 mg of estradiol, and the high value is 
for inserts labeled to contain 0.025 mg of estradiol.] 
Mobile phase: Acetonitrile and water (11:9) 

Diluent: Absolute alcohoi and water (1:1) 

Estrone standard stock solution: 0.1 mg/mL of USP 
Estrone RS in absolute alcohoi 
Estradiol standard stock solution: 0.25 mg/mL of USP 
Estradiol RS in absolute alcohoi 

System suitability solution: 0.6 and 2.0pg/mL of USP 
Estrone RS and USP Estradiol RS in Diluent from Estrone 
standard stock solution and Estradiol standard stock solu¬ 
tion, respectively 

Standard solution: 1.0 or 2.5 pg/mL of USP Estradiol 
RS in Diluent from Estradiol standard stock solution 
Sample solution: 1.0 or 2.5 pg/mL of estradiol pre- 
pared using 10 Inserts in Diluent. Stir the mixturc over- 
night with a magnettc stirrer, shake thoroughly, and 
centrifuge rf necessary. 


DEFINmON 

Estradiol Vaginal inserts contain NLT 90% and NMT 107% 
of the labeled amount of estradiol (CiaHzAOi), 
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Chromatographic system 
(See Chromatography (621>, System Suitabiiity.) 

Modę: UC 

Detector: UV 205 nm 
Colurrm: 3,9-mm x 30-cm; 4-pm paeking LI 
Flow ratę: 1 m L/min 
Injection size: 20 pL 
System suitability 
Sam ple: System suitabiiity mfution 
Suitability requirements 

Resolution: NLT 2.0 between estradiol and estrone 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampte solution 
Calculate the percentage of estradiol (C 1 &H 24 O 2 ) in the 
portion of Inserts taken: 

Result = (fu/r s) x (C s /Cu) x 100 

ro - peak response from the Sample solution 

r 5 - peak response from the Standard solution 

Cj - concentration of USP Estradiol RS in the 
Standard solution (mg/mL) 

0, = nominał concentration of estradiol in the 

Sample solution (mg/mL) 

Aeceptance criteria: 90%-107% 

PERFORMANCE TE5T5 

* DissoLimON (711) 

Medium: Phosphate buffer pH 4.75 ± 0,05 {100 g of 
potassium dihydrogen phosphate in 10 L of water, ad- 
justed with 1 N sodium hydroxide to a pH of 4.75 ± 
0,05); 500 mL 
Apparatus 1: 40 rpm 
Time: 3, 5, and 10 h 

Mobile phase: Methano!, acetonitrile, and water 
(27*5:27,5:45) 

Standard stock soiution: 0.1 mg/mL of USP Estradiol 
RS in absolute alcohol 

Standard Solutions: Quantitatively dilute with water 
the Standard stock soiution to obtain Solutions with finał 
concentrations equa 1 to approximately 20 %, 60%, and 
160% of the expected concentration of estradiol in the 
Medium for Inserts containing 0,025 mg, assuming 
complete dissolution, and approximateTy 20 %, 50%, 
150%, and 400% of the expected concentration of es¬ 
tradiol in the Medium for Inserts containing 0,01 mg of 
estradiol, assuming complete dissolution. 

Sample Solutions: Use tne solution under test, 
unfiltered. 

Chromatographic system 
(See Chromatography (621), System Suitability .) 

Modę: IC 

Detector: Fluorescence 
Excitation wavelength: 230 nm 
Emission wavelength: 310 nm 
Column: 4.6-mm x 15-cm; 3.5-|im paeking LI; or 4.6- 
mm x 7.5-cm; 5 , 0 -j.tm paeking LI 
Flow ratę: 1 mL/min 
Injection size: 200 jjL 
System suitability 
Sample: Standard soiution 
Suitability reguirements 
Tailing factor: NMT 1 .8 
Relative standard deviation: NMT 2 % 

Analysis 

Samples: Standard solution and Sample solution 
Reeord the chromatograms, and measure the re- 
sponses for the estradiol peak* Construct a calibration 
curve by plotting the peak response versus concentra¬ 
tion of the Standard Solutions, Determine the amount 
of estradiol (CiaHaCh) in the Sample Solutions from a 
linear regression analysis of the calibration curve. 


Calculate the amount of estradiol (GaH^Oz) dissolved: 

Result - {Ą, X Vn + X Afrj-u)]}/^ 

An = percentage of estradiol, at the sample point n 
(e,g. # A z at the second sampllng point) 
y* = volume of Medium in the ve$sel 5efore the 
sample is taken (ml) 

= volume of sample taken at the sampling point 

(n ■- 1 ) 

A (rł - f ) = amount of estradiol (uncorrected) at the 
sample point (n - 1) 

V = volume of the medium, 500 mL 
Tolerances: See Tobie T 


Table 1 


Time 

(fil 

Amount DissoWed 

osa 

3 

25-50 

5 

40-80 

10 

NLT 80 


The percentage of the labeled amount of estradiol dis- 
solved at the specified times conforms to Aeceptance 
Table 2 in (711). 


IMPURITIE5 
* Organic IMPURITIES 

[Notę—W hen two different concentrations are given for 
a solution, the lower concentration is for Inserts labeled 
to contain 0.01 mg of estradiol, and the high value is 
for Inserts labeled to contain 0,025 mg of estradiol,] 
Solution A: Acetonitrile 
Solution fi: Water 
Mobile phase: See Table 2, 


Table 2 


Time 

(min) 

Soiution A 

Solution B 

iaa 

0 

16 

84 

35 

68 

32 


[NOTĘ —Before the next injection, run the system at the 
initial condltion until eguilibration is achieved.] 

System suitability solution: lOGpg/mL of USP Estradiol 
RS, 0,5pg/mL of USP Estradiol Related Compound 8 
RS, and 0.5 pg/mL of USP Estradiol Related Compound 
C RS in absolute alcohol 

Sample solution: Place a number of Inserts into a 
measured volume of absolute alcohol to obtain a solu¬ 
tion having an estradiol concentration of 2.4 or 6*0 pg/ 
mL* Stir for a minimum of 16 h, shake thoroughly, and 
centrifuge rf necessaiy. Evaporate 10.0 ml of tne super- 
natant to dryness. Di$$olve the residue in 1.0 ml of 
water and add 7.0 mL of a mixture of toluene and ace- 
tone (5:2), mix on a whirl mixer, ailow to stand for 1 h, 
and evaporate 5 mL of the organic phase to dryness, 
The residue is reconstituted in 450 jiL of absolute alco¬ 
hol to obtain a solution containing 38 or 95 pg/mL of 
estradiol. Centrifuge, and use the supernatant as the 
Sample solution. 

Chromatographic system 
(See Chromatography (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; 5-pm paeking LI 
Flow ratę: 1 ml/min 
injection size: 25 pt 
System suitabiiity 
Sample: System suitability solution 
[Notę —The relative retention times for estradiol related 
compound B and estradiol are about 0,96 and 1.0, 
respectively.] 
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Suitability requirements 

Resolution: NLT 2.0 between estradiol related com- 
pound B and estradiol 
Analysis 

Sam ple: Somple solution 

Caltulate the percentage of each impurity in the In- 
serts taken: 

Result - (ry/rs) x 100 

fu = peak response of each impurity from the 
Sample solution 

r$ - peak response of estradiol from the Sample 
solution 

Acceptance criteria: See Tables 3 and 4 , 


Table 3. For Inserts labeled to contain 0,025 mg of 
estradiol 


Name 

Relatlve 

Retention 

Time 

Acceptance 
Criterfa, 
NMT (%> 

Estradiol related compound 

C (6-ketoestradłoiy 

0.71 

2,4 

Estradiol related compound 

B (6-dehvdroestradton ti 

0.96 

1,4 

Estradiol 

1.0 

_ 

Any other indMdual 
impurity 


0.8 

Total imourities 

.—. 

4,4 


* 1,3,S(lCI)-E5tratrfen-3J 7/LdEaP6 one. 
** 1 1 3 ł 5{T0), 6- Estra te lf aen * 3 # 1 7/Wiol . 


Tabfe 4. For Inserts labeled to contain 0,01 mg of estradiol 


Name 

Re)atlve 

Retention 

Time 

Acceptance 
Criteria, 
NMT ( Q /o) 

Estradiol related compound 

C (ó-ketoestradiol)" 

0.71 

1,5 

Estradiol related compound 

B ['6-dehvdroestradiol> t * 

0.96 

1,3 

Estradiol 

1.0 

_ 

Any other indrvidual 
imourity 


1.3 

Total imourities 

_ 

4.0 


* 1,3,5 (lO)-Estra triem 3,1 7/3-dlol-6-one, 
1,3,5(10), £~Es tra tetra en - 3* 1 70-d\bi 


SPECIFIC TEST5 

* Microbial Enumeration Tests (61) and Tests for Speci- 
fied Microorganisms (62): The total aerobic microbial 
count does not exceed 100 cfu/g, and the total com- 
bined molds and yeasts count does not exceed 10 cfu/g. 
Inserts meet the reąuirements of the tests for absence of 
Pseudomonas aeruginosa t Staphylococcus aureus f and 
Candido albicans. 

ADDITEONAL REQUIREMENTS 

* Packaging and Storage: Preserze in a tight Container, 

and storę at contro! led room temperaturę, Do not 
refrrgerate, 

* USP Reference Standards (11) 

USP Estradiol RS 

USP Estradiol Related Compound B RS 
ó-Debydroestradiol. 


USP Estradiol Related Compound C RS 
l,3,5(10)-E$tratrien-3,1 7p-d\o\-6 one, 

CishhiOj 
USP Estrone RS 


Estradiol Transdermal System 

DEFINITION 

Estradiol Transdermal System contains NLT 85.0% and NMT 
120.0% of the labeled amount of estradiol (OibHuO*). 

IDENTIFICATION 

» A. The retention time of the major peak of the Somple 
solution corresponds to that of the standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Diluent: Acetonitrile and water (1:1) 

Mobile phase: Acetonitrile and water (55:45) 

Standard solution: 0.1 mg/mL of USP Estradiol RS in 
Diluent 

Sample Solutions: Equivalent to OJ mg/mL of estradiol 
in Diluent , prepared as follows. Cut 10 Transdermal Sys¬ 
tems into pieces, and keep the pieces from each system 
sępa ratę. Re move and discard the protective Jiners, ff 
present, from the strips. Transfer the pieces of each sys¬ 
tem into separate stoppered flasks of suitable size, and 
add a measured volume of Diluent to each fiask to pro- 
vide the target estradiol concentration. Shake by me- 
chanical means for about 3 h, and sonicate for 15 min, 
Chromatographk system 
(See Chromatography {62^ t System Suitability,) 

Modę: LC 

Detector: UV 280 nm 

Coiumn: 4.6-mm x 15-cm; packing LI 

Column temperaturę: 35° 

Flow ratę: 1 m L/min 
Injection size: 25 \il 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taifrng factor: 0,9-1,6 
Relative standard deviatlon: NMT 2.5% 

Analysis 

Samples: Standard solution and Sample Solutions 
Calculate the percentage of estradiol (Cteb^Cb) in each 
Transdermal System taken: 

Result - (r 0 /rs) X (Cs/CJ x 1 00 

tu = peak response from the Sample solution 

rs - peak response from the Standard solution 

Q = concentration of USP Estradiol RS in the 
Standard solution (mg/mt) 

Cu ss nominał concentration of estradiol in the 
Sample solution (mg/mL) 

Use the individual assays to determine Uniformity of 
Dosoge Units. 

Acceptance criteria: R5.n%-1?0.0% 

OTHER COMPONENTS 

• Alcohol Content (if present) 

Diluent: Acetonitrile and water (1:1) 
interna! standard solution: Prepare by diluting 4.0 mL 
of dehydrated methanol with water to 100 mL, 

Standard stock solution: 5.0 mg/mL of ethanol in Dilu¬ 
ent. Prepare by weighing by difference 1.6 mL of dehy¬ 
drated alcohol into a tared 50-mL voiumetric fiask eon- 
taining 15 mL of water, and dilute with Diluent to 
volume. Pipet 10.0 mL of this sofufion into a 50-mL vol- 
umetric fiask, and difute with Diluent to yolume. 
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Standard solution: 2.5 mg/mL of ethanoL Prepare by 
pipeting 25.0 ml of the Standard stock solution into a 
50-ml volijmetric fiask. Add 5.0 ml of the Internat stan¬ 
dard solution, and dii u te with water to volume. 

Sample Solutions: Prepare as directed for the Sampie 
Solutions in the Assay, with the following changes. Pipet 
25.0 mL of each solution into individuar 50-mL volu- 
metric fEasks. Add 5,0 ml of the Internat standard solu- 
Ilon, and dilute with water to volume 
Chromatographic system 
(See Chromotograpny <621), System Suitability.) 

Modę: GC 

Detector: Flame ionizatlon 
Column: 2-mm x 2-m giass; support 52 
Temperaturę 
Cofumn: 100^ 

Injection port: 200° 

Detector: 200° 

Carrier gas: Helium 
Flow ratę: 30 mL/min 
Injection size: 2 pL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for the methanol 
and alcohol peaks are 0.4 and 1.0, respectively.] 

Suitability requirements 

Relative standard deviation: NMT 1.5% from the 
peak response ratio of alcohol to methanol 
Analysis 

Sam pies: Standard solution and Sample Solutions 
Calculate the percentage of alcohol (C 2 H 5 OH) in each 
Transdermal System taken: 

Result = (fiufRs) x (CdCu) x 1 00 

tfu = peak response ratio of alcohol to methanol 
from the Sample solution 

R s - peak response ratio of atcohol to methanol 
from the Standard solution 
Q - concentration of dehydrated alcohol in the 
Standard solution (mg/mL) 

Cu - nominał concentration of alcohol in the 
Sample solution (mg/mL) 

Average the percentage of alcohol found in the 
Transdermal Systems analyzed. 

Acceptance criteria: 8G%-120% of the labeled amount 
of C 2 H s OH 

PERFORMANCE TESTS 
* DRUG RELEASE (724) 

Test 1: For products labeled for dosing every 84 h 
Medium: Water; 900 mL, deaerated 
Apparatus 5: 50 rpm 
Times: 24, 48, and 96 h 
Mobile phase: Water and aceton itrile (3:2) 

Standard solution: 9 jig/mL of USP Estradiol RS In de¬ 
hydrated alcohol. Dilute this solution with Medium to 
obtain Solutions having eon cent ratio ns of about 0.9, 
0.45, and 0.045 pg/mL. 

Sample solution: At each sampling time interval, with- 
draw a IG-ml aliquot of the solution under test. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: Fluorimetnc, with excitation at 220 nm 
and emission at 270 nm 


Column: 4,6-mm x 3-cm; packing LI 
Temperaturę: 40° 

Flow ratę: 1,0 mL/min 
Injection size: 50 pL 
System suitability 
Sample: Standard solution 
Tailing factor: 0,9-2.5 

Relative standard deviation: NMT 3.0%, using 
0.45 p g/m L of the Standard solution 
Analysis: Plot the peak responses of the Standard Solu¬ 
tions versus concentration, in pg/mL, of estradiol. From 
the graph determine the amount, in pg/mL, of es¬ 
tradiol released. Calculate the cumulative release ratę 
as percentage of the labeled amount of estradiol: 

At 24 h: 

Result - {[900(4? - 15)]/ (1 000 X m x i)} x 100 
At 48 h: 

Result = {[890 (A 2 - b) + 10(4, - b]/(1000 x m x L)} x 
100 

At 96 h: 

Result = {J]880(Aj - b) + 1 0(A 2 - b) + 1 0(4, - 6)]/(l 000 
xmxt)]xl 00 

At = peak area of estradiol in the Sample solution at 
the first time interval 

A n - peak area of estradiol Sn the Sampie solution at 
the release interval n 
m = slope of the callbration curve 
b - y-intercept of the callbration curve 
t - Transdermal System label ćlaim (mg) 

Tolerances: The percentage of the labeled amount of 
estradiol released at the Limes specified, conforms to 
Acceptance Tobie 1. 


Time 

Amount Dissolved 

(h) 

(release ratę 1 ) 

24 

1,2%^6,0% 

4S 

3.0%-l 1.4% 

96 

5.0%-16.3% 


Test 2: If the product complies with this test, the label- 
ing indicates that it meets USP Drug Release Test 2. 
Medium: 0,005 M phosphate b uff er, pH 5.5, eon tai n- 
Ing 0.3% sodium fauryl sulfate; 500 mL 
Apparatus 5: 100 rpm. Use a 76-mm stainless Steel 
disk assembly. Adhere the patch to the disk assembly 
using transfer tape. [Notę— A suitable tape is available 
as 3M adhesive transfer tape 927, www.mmm.com.] 
Times: 1, 4, 8, and 24 h 
Mobile phase: Acetonitnle and water (1:1) 

Standard stock solution: 800 pg/mL of USP Estradiol 
RS in acetone 

Standard solution: Dilute the Standard stock solution 
with Medium to obtain a solution having a known con¬ 
centration close to that expected in the solution under 
test, assummg 100% drug release. 

Sampie solution: At each sampling time interval, with- 
draw a known volume aliquot of the solution under 
test. 
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Chromatographk system 

(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 205 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1,0 mL/min 
Injection size: 100 pL 
System suitability 
Sampie: Standard solution 
Taillng factor: NMT 2.0 
Relative standard deviation: NMT 3.0% 

Analysis: Calculate the amount of estradiol released at 
each sampling time: 

H = ( ru/n) xC s xV, 


m, = Mi 


m 2 = M 2 + Mj(V 0 /Vt) 


fT7j = Mi + M 2 (VJV 2 ) + 


tru — Mą + M}(V a /V } ) + Mi{yjVz) + Mi(V a /Vi) 

Calculate the percentage of the labeled amount of es¬ 
tradiol released at eacn sampling time: 

Result = (mi/i) x 100 

M f = amount of estradiol released into the Medium 
at a given sampling time (mg) 
ro - peak response from the Sampie solution 

r s - peak response from the Standard solution 

Q - concentration ot the Standard solution 
(mg/mL) 

Vi - corrected volume of the Medium at a given 
sampling time (mL) 

m h - total amounts of estradiol released from the 
patch at given sampling times (mg) 
rr\4 

Mi t - amounts of estradiol released into the Medium 
M 2 t M 3t at given sampling times (mg) 

Mj 

V Q - volume of the atiauot taken from the 

dissolution vessel at each sampling time (mL) 
V), - volumes of Medium at given sampling times 

V*V$ (mL) 

L - Transdermal System tabel claim (mg) 

Tolerances: The percentage of the labeled amount of 
estradiol released at the times specified conforms to 
A ccep tance Tobie L 


Time 

Amount DUsolved 

(h) 

(release ratę) 

1 

15%-40% 

4 

45%~7Q% 

8 

70%-90% 

24 

NLT 80% 


Test 3: If the product complies with this test, the labeh 
ing indicates that it meets USP Drug Release Test 3 . 
Medium: 1% (v/v) Polysorbate 40 in water; 900 mL 
Apparatus 5: 50 rpm 
Times: 4, 8, and 24 h 

Standard stock solution: Known concentration 
(mg/mL) of USP Estradiol RS In methanol 
Standard solution: Five different concentrations within 
the rangę of the expected release amounts of es¬ 
tradiol, prepared as follows. Add 1.0 mL of Polysorbate 
40 into a 100-mL vdumetric fiask, and then add the 


required amount of Standard stock solution, Mix welt to 
dissolve the Polysorbate 40, and dilute with water to 
volume. 

Sampie solution: At each sampling time interval, with- 
draw a known volume aliquot of the solution under 
test. 

Mobile phase: Acetonitrile and water (2:3) 
Chromatographic system 
(See Chromatogrophy (621), System Suitability,) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 15-cm, 5-pm packing LI for 
9-cm* systems; 4.6-mm x 12.5-cm, 5-pm packing LI 
for 18-, 27-, or 36-cm 2 systems. In any case, a guard 
column containing packing LI ts useti 
Flow ratę: 1.0 mL/min 
Injection size: 50 pL 
System suitability 
Sampie: Standard solution 
Reiative standard deviation: NMT 2.0% 

Analysis: Calculate the cumulative release ratę as a 
percentage of the labeled amount of estradiol: 

Result - {[900(4 - £>)]/(! 000 xmxL)}x 100 

A = peak area of estradiol in the Sampie solution at 
each time interval 

b = y-intercept of the calibration curve 
m - slope of the calibration curve 
i = Transdermal System la bel cla im (mg) 

Tolerances: The percentage of the labeled amount of 
estradiol released at the times specified conforms to 
the acceptance tables shown below. 

LI (6 units) 


Time 

Amount Dissolved 

fh) 

(individual values) 

4 

40%-71 % 

8 

58%-94% 

24 

NLT 75% 


L2 (12 units) 


Time 

fh) 

Amount Dis- 
sołved 

(averacge of 12) 

Amount Dissolyed 
(2ndlvidual va|ues) 

4 

40%-71 % 

34%-77% 

S 

58%-94% 

50%-102% 

24 

NLT 75% 

NLT 68% 


L3 (24 units) 


Time 

(h) 

Amount 
DUsolved 
(average of 
24) 

Amount 
Dissolved 
(individual 
for 22 units 
of 24) 

Amount 
Dissolved 
(fndivfdua| 
for 24) 

4 

40%-71 % 

34%-77% 

29%-82% 

8 

58%“94% 

50%-102% 

43%-I09% 

24 

NLT 75% 

NLT 68% 

NLT 60% 


* Uniformity of Dosage Units (905): The results from the 
Transdermal Systems used in the Assay meet the 
reąuirements. 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in hermetic, Nght-resis- 
tant, unit-dose pouches. 

* Labeling: The label States the total amount of estradiol 
in the Transdermal System and the release ratę, In mg/ 
day, for the duration of appltcation of one system. 
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• USP Reference Standard* (11) 

USP Estradiol RS 


Estradiol Tablets 


» Estradiol Tablets contain not less than 90.0 per- 
cent and not morę than 115.0 percent of the la- 
beled amount of C 18 H 24 O 2 . 

Packaging and storage —Preserve in tight, light-reslstant 
containers* 

USP Reference standard s {11}— 

USP Estradiol RS 
USP Estrone RS 

Identification— Place a quantity of finały powdered Tab¬ 
lets, eauivaEent to about 4 mg of estradiol, in a screw- 
cappea, 20-mL vial. Add 10 mL of chloroform, and sonicate 
for 2 minutes, Filter through medium-porosity filter paper. 
Apply 20 pi each of this solution and a Standard soiution of 
USP Estradiol RS in chloroform containing 0.4 mg per ml_ to 
a suitable thtn-layer chromatographic piąte {see Chromato- 
grophy <621» coated with a 0,25-mm layer of chromato- 
graphic silica gel mixture. Al Iow the spots to dry, and de- 
velop the chromatogram in a lined chamber with a sofvent 
system consistlng ot a mixture of toluene and acetone (4:1) 
until the solvent front has moved 10 cm beyond the starting 
linę, Remove the piąte from the developing chamber, mark 
the soJvent front, and allow to air*diy* Spray the piąte with 
a mixture of methanol and sulfuric acid (1:1), and heat at 
100° for about 5 minutes: the principal spots obtained from 
the test solution and the Standard solution have the same 
color and value. 

Dissolution (711)— 

Medium: 03% sodium lauryl suffate in water; 500 mL. 

Apparotus 2: 100 rpm. 

Time: 60 minutes. 

Mobile phase— Prepare a suitable degassed and frltered 
solution of water and acetonitrile (55:45). 

Standard solution —Prepare a solution of USP Estradiol RS 
En methanol havtng an accurately known concentration of 
about 0.02 mg per mL. Dilute aliauots of this solution with 
Medium Lo obtain a finał solution having a concentration 
approximately equal to the expected concentration of drug 
in the Medium , as sum i ng 100% dissolution. 

Test solution— Use a filtered portfon of the solution unde* 
test from the dissolution vesseL 

Chromatographic system (see Chromatography (621)}—The 
liquid chromatograph is equipped with a 205-nm detector 
and a 4.6-mm x 7*5-cm column that contains packing LI. 
The flow ratę is about 13 mL per minutę. Chromatograph 
replicate injections of the Standard preparatton, and record 
the peak areas as directed for Procedurę: the tailing factor is 
not morę than 2.0; and the relative standard dev!ation is 
not morę than 2*0%. 

Procedurę—Separately inject egual volumes (about 
100 liL) of the Standard solution and the Test solution infn 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks, Caiculate the guantity of 
CteH 2 .t 02 dissolved by comparison of the peak areas ob¬ 
tained from the Test solution and the Standard solution , 

Tolerances —Not less than 75% (Q) of the labeled amount 
of CuEtaO* is dissolved in 60 minutes. 

Uniformify of dosage units (905): meet the require- 
ments. 

Chromatographic purtty— 

Solution A—Prepare a degassed mixture of water and ace- 
tonitriEe (8:2). 


Solution B —Prepare a degassed mixture of acetonitrile 
and water (8:2), 

Diluent —Prepare a mixture of water and acetonitrile 
(6:4). 

Mobile phose —Use variable mixtures of Solution A and So- 
fution B as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitability under Chromo- 
tography (621})* 

iysfem suitability sofutton —Dlssolve accurately weighed 
quantities of USP Estradiol RS and USP Estrone RS in aceto¬ 
nitrile to obtain a solution having concentrations of 0.5 mg 
per mL and 0*3 mg per mL, respectively* Pipet 2 mL of this 
solution into a 50-rnL vofumetric fiask, and dilute with Dilu¬ 
ent to volume* 

Test solution—Transfer a number of Tablets, containing a 
combined amount of 4 to 8 mg of estradiol based on the 
label claim, to a suitable fiask, add a volume of Diluent 
equivalent to about 5 mL per each mg of estradiol, swirl 
until the Tablets are completely disintegrated, then shake for 
15 minutes, and allow fhe sollds to settle. Pass a portion of 
this solution through a 0.45-pm PVDF filter, discarding the 
first 2 mL of the flltrate. This solution contains about 0.2 mg 
of estradiol per mL* 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a 200-nm detector 
and a 4.0-mm x 12.5-cm column that contains 5-pm pack¬ 
ing L7. The flow ratę is about 1 mL per minutę* The cnro- 
matograph is programmed as folio ws. 


Time 
(minut es 1 ) 

Soiution A 

(%ł 

Solution B 

Efutton 

0“5 

10CM90 

0-łlO 

linear gradient 

5-15 

90-30 

T0-+50 

linear gradient 

15-25 

50-^0 

50-+100 

linear gradient 

25-35 

0 

100 

[socrattc 

35-35.1 

0^100 

100-40 

linear gradient 

35.1-40 

100 

0 

re-equilibration 


Chromatograph the System suitability solution, and record 
the peak responses as directed for Procedurę . Identify the 
components based on their relative retention times which 
are 1.0 for estradiol and about 1*1 for estrone: the resolu- 
tion, R, between estradiol and estrone is not less than 3.0; 
the tailing factors for estradiol and estrone peaks are not 
morę than 1.5; and the relatlve standard devlation for repli- 
cate injections is not morę than 2% for each peak, 

Procedure—lnject a volume (about 10 j-iL) of the Test solu¬ 
tion Into the chromatograph, record the chromatogram, 
and measure the peak responses. Caiculate the percentage 
of each impurity in the portion of Tablets taken by the 
formula: 

lOOCn/rO 

in which n Es the peak response for each impurity; and r s is 
the sum of the responses of all the peaks: not morę than 
5% of total impurities is found. Disregard any peaks ob- 
served in the blank, 

Assay— 

Mobile phose, In terno i standard solution, Standard prepara- 
tion f and Chromatographic system —Proceed as directed in 
the Assay under Estraahl. 

Assay preparation—\Ne\gh and fjnely powder not fewer 
than 10 Tablets* Transfer a portion of Lhe powder, equiva* 
lent to about 8 mg of estradiol, to a 100-mL volumetnc 
fiask. Add 4 mL ofwater, and swirl. Add 10.0 mL of Intemal 
standard soiution and about 60 mL of methanol. Shake by 
mechanical means for 15 minutes, dilute with methanol to 
volume, mix, and allow the solids to settle. Filter a portion, 
discarding the first 10mL of the filtra te. Mix 5,0 mL of the 
subseguent filtrate with 5.0 mL of methanol and 10.0 mL of 
water* 
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Procedurę —Proceed as dlrected for Procedurę fn the Assay 
under Estradiol . Calculate the quantity, in mg, of CiaHjjOz in 
the portion of TabJets taken by the formula: 

QAC(Ru / R$) 

in which the terms are as defined therein. 


Estradiol and Norethindrone Acetate 
Tablets 


DEFINITION 

Estradiol and Norethindrone Acetate Tablets contain NLT 
90,0% and NMT 110,0% of the labeled amount of es¬ 
tradiol (C }6 H 1Ą 0 2 ) and NLT 90.0% and NMT 110.0% of 
the labeled amount of norethindrone acetale {CzzHzsCb). 

IDENTIFICATION 

• A. thpm-Layer Chromatographic Identification test 

< 201 ) 

Standard soiution: 0,5 mg/mL of USP Estradiol RS and 
0.25 mg/mL of USP Norethindrone Acetate RS in dehy¬ 
drated aicohol 

Sample soiution: Place 2 Tablets into a 10-mL viaf, and 
add 0.2 mL of water. When the Tablets are partrally dls- 
integrated, add a few glass beads, and shake vigorously 
to disintegrate. Add 4.0 mL of dehydrated aicohol, and 
shake. [Notę—C entrifuge until the'supernatant is elear 
before application to the piąte.] 

Adsorbent: 0.25-mm chromatographic stlica gel piąte 
Application volume: 2 jiL 

Deveioping solvent system: Chloroform and acetone 
(9:1) 

Analysis 

Samples: Standard soiution and Sample soiution 
Proceed as directed in the chapter, using the Devefop- 
ing sofvent system , Apply the Samples and deve!op the 
piąte. After removal of the piąte, mark the solvent 
front, and allow the solvent to evaporate. Place the 
piąte on a heatrng piąte at 100° for 15 min. Allow 
the piąte to cool, and then immerse it in a mbeture of 
dehydrated aicohol and concentrated sulfuric acid 
(95:5). Place the piąte on a piece of thick horizontal 
paper until it is almost dry. Heat the piąte at 100° 
until it has fully developed. Examfne under UV fight 
at 365 nm, 

Acceptance criteria: The color and Rf value of the prin- 
cipal spots of the Somple soiution correspond to those 
of the Standard soiution. 

• B. The retention time of the major peaks of the Sample 
soiution correspond to those of the Standard soiution, as 
obtained in the Assay, 

AS5AY 

• Procedurę 

Mobile phase: Acetonitrile and water (11:9) 

Diluent: Dehydrated aicohol and water (1:1) 

Estrone standard stock soiution: 0.12 mg/mL of USP 
Estrone RS in dehydrated aicohol 

Estradiol standard stock soiution: 0.25 mg/mL of USP 
Estradiol RS in dehydrated aicohol 
Norethindrone acetate standard stock soiution: 

0.15 mg/mL of USP Norethindrone Acetate RS in dehy¬ 
drated aicohol 

Standard soiution: 20 pg/mL of USP Estradiol RS frorn 
the Estradiol standard stock soiution and 10 pg/mL of 
USP Norethindrone Acetate RS from the Norethindrone 
acetate standard stock soiution in Diluent 
System suitability soiution: Combine 800 pL of the Es¬ 
tradiol standard stock soiution , 600 pL of the Narethim 
drone acetate standard stock soiution, 200 \xl of the Es¬ 
trone standard stock soiution, and 10.0 mL of Diluent 


Sample soiution: Add 12 Tablets into a measured 
amount of Diluent to obtain a soiution having an es¬ 
tradiol concentration of 20 pg/mL and a norethindrone 
acetate concentration of 10 pg/mL 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV Dual wavelength (254 nm/280 nm) or 
eqmvalenf 

[NoTE—The absorption of estradiol at 280 nm and nor¬ 
ethindrone acetate at 254 nm can be included in a 
single run by altering the waveiength.] 

Column: 4.6-mm x 15-cm; packing LI 
Flow ratę: 1 mL/min 

[Notę —Perform an investigational run to determine the 
retention times for estradiol and norethindrone 
acetate,] 

Injection size: 50 ^iL 
System suitability 

Samples: Standard soiution and System suitability 
soiution 

Suitability requirements 

Resolutlon: NLT 1.8 between estradiol and estrone, 
System suitability soiution 

Refative standard deviation: NMT 3%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
[Notę —Measure the areas for the estradiol and noreth¬ 
indrone acetate peaks.] 

Calculate the quantlty, as a percentage, of CibH^Oż in 
each of the Tablets taken: 

Resuit - (ru/r 5 ) x (C s /Qj) x 100 

Tu = peak are a from the Sample soiution 

rs = peak area from the Standard soiution 

Cs = concentration of USP Estradiol RS in the 
Standard soiution (pg/mL) 

Cu = nominał concentration of estradiol in the 
Sample soiution (|ig/mL) 

Calculate the quantity, as a percentage, of C 22 I-UO 3 in 
each of the Tablets taken: 

Resuit = (ru/fs) x (Cs/Cu) x 100 

ru - peak area from the Sample soiution 

r 5 - peak area from the Standard soiution 

Cs - concentration of USP Norethindrone Acetate 
RS in the Standard soiution (|iq/mL) 

Cu = nominał concentration of norethindrone 
acetate in the Sample soiution Qig/mL) 
Acceptance criteria: 9Q.O%-11D.O% of the labeled 
amount of CuHaOz and 90.0%-110.0% of the labeled 
amount of C^HasOi 

PERFORMANCE TEST5 
* Dissolution (711) 

Medium: 0.3% sodium iauryl sulfate; 500 mL 
Apparatus 2: 50 rpm 

Time: 30 min for Tablets labeled to contain 1 mg of 
estradiol and 0.5 mg of norethindrone acetate, and 50 
min for Tablets labeled to contain 0,5 mg of estradiol 
and 0.1 mg of norethindrone acetate 
Mobile phase: Acetonitrile and water ( 11 :9) 

Standard stock soiution A: 20 pg/mL of USP Estradiol 
RS in aicohol or In a mixture of aicohol and water 
Standard stock soiution B: 10 jig/mL of USF Norethin¬ 
drone Acetate RS in aicohol or in a mixture of aicohol 
and water 

Standard soiution: Dilute suitable ąuantities of Stan¬ 
dard stock soiution A and Standard stock soiution B in 
Medium or a mixture of aicohol and water to obtain a 
finał concentration of both analytes simllar to the ex- 
pected concentration of the Sample soiution. 
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Sample solution: Pass a portion of the solution through 
a filter of 0,45-pm porę size, 

Chromatographic system 
(See Chromotography (621}, System Suitabiiity.) 

Modę: LC 

Detector: UV 241 nm for norethindrone acetate and 
280 nm for estradiol 
Coiumn; 4.6*mm x 15-tm; packing LI 
Ftow ratę: 1 mL/min 
Injection volume: 150 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requirements 
Tailing factor: NMT 1.5 
Relattve standard deviatron: NMT 2,0% 

Analysts 

Samples: Standard solution and Sample solution 
Calcu late the percentage of CUH 24 G 2 and of C 22 H 28 O 3 
drssolved: 

Result = (ru/fs) x (Cs/Cu) x 100 

fu = peak response of estradiol or norethindrone 
acetate from the Sample solution 
r s = peak response of estradiol or norethindrone 
acetate from the Standard solution 
C s - concentration of USP Estradiol RS or USP 

Norethindrone Acetate RS in the Standard 
solution (mg/ml) 

Cu = nominał concentration of estradiol or 

norethindrone acetate in fhe Sample solution 
(mg/mL) (based on the label claim) 

Tolerances: For Tablets labeled to contain 1 mg of es* 
tradiol and 0.5 mg of norethindrone acetate: NU 75% 
(Q) of the labeledamounts of and is 

dissolved in 30 min. For Tablets labeled to contain 
0,5 mg of estradiol and 04 mg of norethindrone ace¬ 
tate: NLT 75% (Q) of fhe labeled amounts of CebH^.iO^ 
and C 22 H 2 BO} is dissolved in 50 min, 

• Uniformjty of Dosage Units (905): Meet the 

requirements 

IMPURIT1ES 
Organie Impurities 

* Procedurę 

' Solution A: Tetrahydrofuran and water (1:200) 

Solution B: Acetonitriie, tetrahydrofuran, and water 
(160:1:40) 

Mobile phase: See the gradient table below. 


Time 

Solution A 

Solution 8 

(mini 

(%1 

r/<o 

0 

30 

20 

2 

65 

35 

35 

20 

80 

49 

20 

80 

50 

80 

20 

60 

80 

20 


Diiuent: Dehydrated aJcohol and water (1:1) 

System suitabiiity solution: 240pg/mL of USP Es¬ 
tradiol RS, 60 pq/mL of USP Norethindrone Acetate RS # 
and 1 pg/mL of USP Estrone RS in Diiuent 
Estradiol standard stock solution: 250 pg/mL of USP 
Estradiol RS in alcohol 

Norethindrone acetate standard stock solution: 

150 pg/ml of USP Norethindrone Acetate RS in alcohol 
Standard solution: Combine 250 pL of the Estradiol 
standard stock solution and 100 pL of the Norethindrone 
acetate standard stock solution, and dilute with 50,0 ml 
of Diiuent. 

Sample solution: A guantity equiva!ent to 240 pg/mL 
of estradiol and 120 jig/mL of norethindrone acetate 
from NLT 20 finely ground Tablets in Diiuent 


Chromatographic system 

(See Chromotography (621), System Suitabiiity ,) 

Modę: LC 

Detector: UV 235 and 254 nm 
Coiumn: 3,9-mm x 30-cm; 4-pm packing LI 
Flow ratę: 0,8 mL/min 
fnjection size: 100 pL 
System suitabiiity 
Sample: System suitabiiity solution 
[Notę—T he relative retention times for estradiol, es¬ 
trone, and norethindrone acetate are about 1,0, 1.1, 
and 1,7, respectively.] 

Suitabiiity regurrements 

Resolution: NLT 1.3 between estrone and estradiol, 
measured at 254 nm 
Analysis 

Sam pies; Standard solution and Sample solution 
Calculate the percentage of any estradiol impurity in 
the portion of Tablets taken: 

Result = (ru/fs) x (Cs/Cu) x (1/F) x 100 

ry = peak response area at 235 nm for eaeh 
impurity from the Sample solution 
r s = peak response area at 235 nm from the 
Standard solution 

Cs - concentration of the Standard solution 
(pg/mL) 

Cy = concentration of the Sample solution (pg/mL) 

F = relative response factor (see Impurity Table 1 

or Impurity Table 2) 

Calculate the percentage of any norethindrone 
acetate related impurities in the portion of Tablets 
taken: 

Result = (ru/rs) x {Cs/Cu) x (1 /F) x 1 00 

fu = peak response area at 254 nm for each 
impurity from the Sample solution 
rs = peak response area at 254 nm from the 
Standard solution 

Cs = concentration of the Standard solution 
(pg/mL) 

Cu = concentration of the Sample solution (pg/ml) 

F = relative response factor (see Impurity Tobie J 

or impurity Table 2) 

Acceptance criteria: The Tablets meet the reguire- 
ments given in elther Impurity Table 1 or Impurity Table 


Impurity Table 1. Tablets Labeled as Gontami ng 1 mg of 
Estradiol and 0.5 mg of Norethindrone Acetate 


Name 

fłelative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%l 

Estradiol related impurities 

6a Hvdroxvestradiol 

0.47 

1.0 

TO 

6ćf-Hvdroxve3lradiol 

0,51 

TO 

TO 

6 Ketoestradiol 

0.62 

t.O 

1.0 

6-Dehydroes tradiol 

0.95 

1,0 

T.O 

Estradiol 

1.0 

_ 

__ 

Any other single 
estradiol related 
impurity 

— 

1.0 

0,5 

To ta l estradiol related 
impurities 

— 

— 

2.0 

Norethindrone acetate related impuritiei 


6^Hydroxynoret h in- 
drone acetate 

0,58 

TO 

1,0 

Norethindrone 

0.66 

1.0 

TO 

6 -Keto no re t h i nd ro ne 
acetate 

0 79 

0,56 

TO 
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Jmpurity Table 1 * Tablet* Labełed as Contalning 1 mg of 
Estradiol and 0.5 mg of Norethindrone Acetate (Continued) 


Na me 

Relativc 

Retention 

Time 

Relatlve 

Response 

Factor 

Acceptance 
Crlterla, 
NMT f%> 

6-Dehyd ro noreth i n- 
drone acetate 

0.97 

0.45 

TO 

Norethindrone 

acetale 

1.0 

— 

— 

Any other single 
norethindrone 
acetate related 
impurity 

— 

TO 

0.5 

Total norethindrone 
acetate related 
impurities 

— 

— 

2.0 


Impurily Table 2. Tablet* Labelcd as Conlalnlng 0.5 mg of 
Estradiol and 0.1 mg of Norethindrone Acetate 


Name 

Refative 

Retention 

Time 

Relatlve 

Response 

Factor 

Acceptance 
Criterla, 
NMT (%) 

Estradiol related imoui 

ties 

6/TH yd ro x v-est rad tol 

0,51 

TO 

1,0 

Estradiol 

TO 

_ 

_ 

Any other single 
estradiol related 
imourity 

— 

TO 

1.0 

Total estradiol 
related impurides 

— 

— 

2.5 

Norethindrone acetate related impurities 

6 /THydroKy-noreth¬ 
indrone acetate 

0.58 

1.0 

T5 

Norethindrone 

0.66 

TO 

TO 

6-Keto-norethin- 
drone acetate 

0.79 

0.56 

2.5 

6-De hy d ro^n oreth i n- 
drone acetate 

0.97 

0.45 

TO 

Norethindrone 

acetale 

TO 

— 

— 

Any other single 
norethindrone 
acetate related 
impunty 

— 

1.0 

TO 

Total norethindrone 
acetate related 

impurities 

— 

— 

4.0 


SPECIFIC TESTS 

■ MlCftOBIAL Enumeration Tests <61 ) and Tests for speci- 
fieo Microorganisms (62): The total aerobic mrtrobial 
count does not exceed 1000 efu/g, and the tota! com- 
bined molds and yeasts count does not exceed 100 tfu/ 
g. The Tablets meet the requirements of the tests for the 
absence of Salmonello species and Eschenchia coli . 

ADDITIONAl REQU1REMENTS 

* Packacing and Storage: Preserye in well-dosed cuntain- 
ers, and storę at controIJed room temperaturę. 


• USP Referenci Standards <T1) 
USP Estradiol RS 
USP Estrone RS 

USP Norethindrone Acetate RS 


Estradiol Benzoate 



Estra-1,3,5(1 G)-triene-3,17-diol, (17/i)-, 3-benzoate. 

Estradiol 3-benzoate [50-50-0]. 

» Estradiol Benzoate contains not less than 
97.0 percent and not morę than 103.0 percent of 
C 25 H 2 a 0 3 , calculated on the dried basis. 

Packagmg and storage —Preserve in tight, liglit-resistant 
containers. 

Labeling —Label it to indicate that it is for veterinary use 
only. Label it to indicate whether it is coarse grade or fine 
grade. 

USP Reference standards (11)— 

USP Estradiol Benzoate RS 
Identification— 

A: infrared Absorption (197K). 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay, 

Specific rotation (781S): between +57.0° and +63.0°. 

Test solution: 10 mg per mL, previously dried, in diox- 
ane. 

Loss on drying —Dry it at 100 c to 105° for 3 hours: it loses 
not morę than 0.5% of its weight, 

Residue on ignltion (281): not morę than 0.2%, a 
250-mg specimen being used. 

Particie size (786)— 

Suspension ttukt—Tp a mixture of glycerin and water 
(60;4G, w/w) add a sufficient guantity of polysorbate 20 to 
obtain a solution having a concentratron of 125 pl of poly- 
sorbate 20 per 100 g or solution. 

Test suspenston —Sa tu ratę the Suspension fluid by adding 
about 100 mg of fine Estradiol Benzoate per 100 g of Sus¬ 
pension fluid , and sonlcate for about 10 minutes. Filier the 
resulting suspension through a 0,45-jum nylon fifter. To the 
filtrate, add about 50 mg of Estradiol Benzoate per mL of 
the ftltered, saturated Suspension fluid\ and mix on a vortex 
mixer until dispersed (about 1 minutę). 

Procedurę —Using a suitable multi-waveiength particie size 
analyzer, 1 determine the particie size distribution within the 
Test suspension, analyzing the resufts in the rangę from 5 
pm to 600 pm, Not morę than 50% of the partides are less 
than 30 jim, and not less than 90% of the partides are less 
than 450 jim. The mean diameter of fine grade Estradiol 
Benzoate is not morę than 100 urn, and the mean diameter 
of coarse grade Estradiol Benzoate is not less than 100 pm 
and not morę than 200 jim. 


3 A suitable multi-wayetength particie me anafyzer is model LS 13 320, ob¬ 
tained from Beckman Couiter, Irce., Fullerton, CA, or equivalent. 
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Limit of methanol and d Ich loro met han e— 

Internai standard sofution —Prepare a sofution that con¬ 
tains 0,1% (v/v) ethyl acetate in pyridine. [notę —Inject 2 pL 
of the pyridme into the Chromatografie system to confirm 
that it contains no peaks that would interfere wlth the 
analysis.] 

Standard solution —Transfer 50 pL of methylene chloride 
and 50 pL of methanol to a 50-mL vo!umetnc fiask, and 
dli ute willi In temu! standard solution to volume. Mtx well. 

Test solution— Aecurately weigh about 100 mg of Estradiol 
Benzoate into a low-actinic glass vial Dissolve in 1,0 mL of 
Internal standard solution , and mix, 

Chromatographic system (see Chromatography <621»—The 
gas chromatograph is eguipped with a flame-ionization de- 
tector and a 3.2-mm x 1.8-m stainfess Steel column packed 
with support 53, The mjection port temperaturę is main- 
tained at about 165°, the detector temperaturę is main- 
tained at about 165°, and the column temperaturę is main- 
Lained at 140 D for 20 mlnutes, procjrammed thereafter to 
rise to 25 0 Q at a ratę of 40° per minutę, and then main- 
tained at 250° for 15 minutes. Helium is used as the carrier 
gas, flowrng at a ratę of about 40 ml per minutę. Chromat¬ 
ograph the Interna! standard solution and the Standard solu* 
t/on, and record the peak responses as directed for Proce¬ 
durę: the order of elution ts methanol, methylene chloride, 
and ethyl acetate; no peaks are present within the Internal 
standard solution that would interfere with the integration of 
either the methanol or the methylene chloride peak; base- 
line resolution is achieved among the internal standard peak 
and residua! sokent peaks; and the standard deviation for 
replicate iniections ot the Standard sofution is not morę than 
5.0%. 

Procedurę —5eparate!y inject egual volumes (about 2.0 p.) 
of the Standard solution and the test solution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak areas for methanol, methylene chloride, and ethyl ace¬ 
tate. Calculate the percentage (w/w) of each residual sol- 
vent in the portion of Estradiol Benzoate taken by the 
formula: 

1 00G (D, / C u )(Ru t Rs) 

in whieh Q is the concentration, in pL per mL, of the soi- 
vent of interest in the Standard solution; Dt is the density, in 
g per mL, of the sokent of interest; Q is the concentration, 
fn mg per mL, of Estradiol Benzoate in the Test solution; and 
Ru and fis are the peak response ratios of the sokent of 
interest to the internal standard obtained from the Test solu* 
tion and the Standard solution, respectkely: the sum of the 
percentages of methanol and methylene chloride is not 
morę than 0.20%. 

Chromatographic purity— 

Adsorbent; a 0.25-mm fayer of chromatographic silica 
gel mixture. 

Developing solvent system —Use a mlxture of toluene and 
ethyl acetate (70:30). 

Ammonium molybdate solution —Dissoke 5 g of ammo- 
nium molybdate in 100 ml of 10% (v/v) sulfuric add. 

Diluent —Prepare a solution eon tai ni ng a mixture of 
methylene chloride and aicohol (2:1), 

Standard solution— Dissoke an aecurately weighed quan- 
tity of USP Estradiol Benzoate RS in Diluent to obtaln a solu¬ 
tion containing about 5 mg per mL. 

Test solution 1 —Di$$olve an aecurately weighed quantity 
of Estradiol Benzoate in Diluent to obtain a solution contair- 
Ing about 5 mg per mL. 

Test solution 2 —Transfer 200 pL of 7esf solution 1 to a 
10-mL volumetric fiask, and dilute with Diluent to vofume. 

Procedurę (see Thin-iayer Chromotograpby under Chroma - 
tography (621))—Apply to the thtn-layer chromatographic 


piąte 20-pL allquots of the Standard solution and Test solu- 
tion 1 and 20-pL, 15-pL, 10-pL, 5-pL, and 2-pL allquots of 
Test sofution 2; the voIumetric series of Test solution 2 repre- 
sents 2.0%, 1.5%, 1.0%, 0.5% and 0.2% of the concentra¬ 
tion of Estradiol Benzoate within the Test solution 1 spot. 

Al Iow the spots to dry, and develop the chromatogram untrl 
the sokent front has moved about three-fourths of the 
łength of the piąte. Remove the piąte from the developing 
cham ber, mark the sokent front, and allow the sokent to 
evaporate from the piąte. Spray the piąte thoroughly with 
the Ammonium molybdate solution , and dry. Heat the ptate 
in a dryrng oven for about 10 minutes at about 115°. Calcu¬ 
late the relatke retardation factor, R re!/ (relatke to estradiol 
benzoate) of alt spots within the lanes for Test solution I and 
Test solution 2. Possible estradiol benzoate impurities in- 
clude, but are not limited to, estradiol [estra-1,3,5(10}- 
triene-3,1 7b-diol], 1 7a-e$tradiol benzoate [estra-1,3,5(1 0)- 
triene-3,17a-diol 3-benzoate], and estrone [estra-1,3,5(10)- 
triene-17-one, 3-hydroxy]; their relatke retardation factors, 
R Ic!ł are about 0.84, 1.15, and 1.21, respectkely. DeLermine 
the percentages of each impurity by comparing the intensity 
of the impurity spots within Test solution 1 to tnose of the 
main spots obtained from the series of Test solution 2, ignor- 
Ing any impurity peak less intense than the main spots 
found in the Test solution 2 lane containing 0.2% of the 
amount of estradiol benzoate of Test sofution /.Not morę 
than 1.0% of any indkidual impurity is found, and not 
morę than 2.0% of total impurities is found. 

Assay— 

Mobile phase— Prepare a filtered and degassed mixture of 
aceton itrlle and water (7:3). Make adjustments if necessary 
(see System Suitabifity under Chroma tography (621)). 

System suitability preparation— Transfer an aecurately 
weighed quantity of about 20.0 mg each of USP Estradiol 
Benzoate RS and estradiol 17-acetate into a 100-mL volu- 
metric fiask. Add 70 mL of acetonltrile, and sonicate untrl 
dissoked. Add 25 mL of water, mix well, and alEow to equi- 
librate to ambient temperaturę. Dilute with water to vol- 
ume, and mix. 

Standard preparation—Transfer an aecurately weighed 
guantity of about 20,0 mg of USP Estradiol Benzoate RS into 
a 100-mL vo!umetric fiask. Add 70 mL of acetonitrile, and 
sonicate until dissoked. Add 25 mL of water, mix well, and 
alfow to equilibrate to ambient temperaturę. Dilute with 
water to vdume, and mix, 

Assay preparation— Transfer an aecurately weighed quan- 
tity of about 20.0 mg of Estradiol Benzoate into a 100-mL 
volumetric fiask, Adcf 70 mL of acetonitrile, and sonicate un-* 
til dissoked. Add 25 mL of water, mix well, and ailow to 
equilibrate to ambient temperaturę. Dilute with water to 
volume, and mix. 

Chromatographic system (see Chromatography (621))— 
The iiquid chromatograph is equipped with a 230-nm de¬ 
tector, a 4.6-mm x 4.5-cm guard column that contains 
packing LI, and a 4.6-mm x 25-cm analyticai column that 
contains 5-pm packing LI. The flow ratę is about 1.5 mL 
per minutę. Chromatograph the System suitability prepara¬ 
tion and the Standard preparation, and record the peak re* 
sponses as directed for Procedurę: the relatke retentEon 
ttmes are about 0.5 for estradiol 1 7-acetate and 1.0 for es¬ 
tradiol benzoate; the resolution, fi, between estradiol 
1 7-acetate and estradiol benzoate is not less than 6.0; the 
column efficiency is not less than 8000 theoretical plates for 
estradiol benzoate; the tailing factor for estradiol benzoate is 
not morę than 2.0; and, using the Standard preparation , the 
relatke standard deviation for repficate injections is not 
morę than 1.5%. 

Procedurę —Separateiy inject eoual volumes (about 20 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatoarams, and meas¬ 
ure the responses for the major peaks. Calculate the quan- 
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tity, m mg, of CzjHuOa in the portion of Estradiol Benzoate 
taken by the formula: 

ICOCfoM) 

in which C is the concentration, in mg per mL, of USP Es¬ 
tradiol Benzoate RS in the Standard preparation; and r u and 
r* are the peak responses obtained from the Assoy prepara¬ 
tion and the Standard preparation, respeotively. 


Estradiol Cypionate 



CjfiHjfiOj 396,56 

Estra-1 f 3,5(10)-triene-3,17-diol, (1 7p)~, 

17-cydopentanepropanoate; 

Estradiol 17<yclopentanepropionate [313-06-4], 

DEFINJTION 

Estradiol Cypionate contains NLT 97,0% and NMT 103,0% 
of estradiol cypionate (OwHmOi), calculated on the drled 
basiSp 

IDENTIFICATION 

* A, INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 
sofution corresponds to that of the Standard solution, as 
obtained in the Assay, 

AS5AY 
o Procedurę 

Solution A: Acetonitrile 
Solutlon B: Water 
Mobile phase: See Tobie h 


Tafcie T 


Time 

fmln) 

Solutlon A 
(W 

Solutlon B 

fW 

0 

70 

30 

25 

70 

30 

30 

100 

0 

40 

100 

0 

41 

70 

30 

50 

70 

30 


System sultabilfty sofution: 1 mg/mL of USP Estradiol 
Cypionate System Suitabflity MIxture RS in acetonitrile 
Standard solution: 1 mg/mL of USP Estradiol Cypion¬ 
ate RS in acetonitrile 

Sample solution: 1 mg/mL of Estradiol Cypionate in 
acetonitrile 

C h r o m ato g ra p h ic sys te m 

(See Chromatograpny (62]), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Cofumn: 4.6-mm x 25-cm; 5-pm packing L26 
Flow ratę: 1 m L/min 
Injection volume: 25 jiL 
System suitability 

Samples: System suitability sofution and Standard 
solution 


[NOTĘ—See Tobie 2 for the relatlve retention times,] 
Suitability requirements 

Resolution: NLT 1,5 between estradiol-9-ene cypion¬ 
ate and estradiol cypionate. System suitability solution 
Relative standard deviation: NMT 1.10%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of estradiol cypionate 
(Qz<sH 3 <j 0 3 ) in the portion of Estradiol Cypionate taken: 

Result = (fy/fj) x (C s / Q) x 100 

ru = peak response from the Sample solution 

r s - peak response from the Standard solution 

C s - concentratlon of USP Estradiol Cypionate RS In 
the Standard solution (mg/mL) 

Cu = concentratlon of Estradiol Cypionate in the 
Sample solution (mg/mL) 

Acceptance crlteria: 97,0%-l 03,0% on the drled basis 

IMPURITIE5 

* Residue on Ignition (281): NMT 0,2% 

* ORCANIC IMPURITIES 

Solution A, Solution 8, Mobile phase, and Chroma to- 
graphlc system: Proceed as directed in the 4ssoy. 
System suitability solutlon: 1 mg/mL of USP Estradiol 
Cypionate System Suitability Mixture RS and 2 jig/mL 
USP Estradiol RS in acetonitrile 
Sensitiyfty solutlon: 0.5 jig/ml of USP Estradiol Cy- 
pionafe RS in acetonitrile 

Sample solution: 1 mg/mL of Estradiol Cypionate in 
acetonitrile 
System suitability 

Samples: System suitability solution and SensitMty 
solution 

Suitability reguirements 

[Notę—S ee Tobie 2 for the relative retention times.] 
Resolution: NLT 1.5 between estradioL9-ene cypion¬ 
ate and estradiol cypionate, System suitabllitv solution 
Signal-to-noise ratfo: NLT 10, Sensitmty solution 
Anafysis 

Sample: Sample solution 

Calculate the percentage of each Impurity in the por¬ 
tion of Estradiol Cypionate taken: 

Resuit = (fy/fr) x (1/0 x 100 

r u - peak response for each impurity 
rr = sum of the responses of all the peaks 
F = relative response factor (see Table 2) 

Acceptance critena: See Tobie 2, Disregard peaks that 
are less than 0.05% of the estradiol cypionate peak. 


Table 2 


Name 

Relatlve 

Retention 

Time 

Relatlve 

Response 

Factor 

Acceptance 
Crlteria, 
NMT (0/o\ 

Estradiol 

0.22 

1.0 

0.15 

Estradtol-9-ene 

cvoionat^ 

0.93 

2,5 

0.15 

EslrpdfoJ cypionate 

1,0 


_ 

4-Methylestradiol 

cypionate* 

1.3 

1.0 

0.15 


* 3'Hydraxyestra-1,3,5(10),9(11)*tetraen-1 7^yi cydopentanepropanoate. 

11 3-Hydroxy*4,methylestra-l # 3,5{10)-tnen-17^-yl cydopentanepropanoate, 
Ł Estra-l,3,S{10>trJen-3 ( 17^diyl di(cydopentanepropanoate). 
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TabEe 2 (Continued) 


Name 

Relative 

Retentlon 

Time 

Rela£lvc 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Estradiol dicypion- 
ate* 

1.9 

1.0 

0.15 

Any other indMdual 
unspedfied impuri- 
Si _ 

— 

1.0 

0.10 


* S-Hydrojtyestra-1,3,5(1 Q),9(l 1 )-tetraenT 7fi y\ cydopentanepropanoate. 
b 3-Hydroxy‘4-melhyiesŁra‘1,3,5(10}-trien-1 7/5-y] cydopentanepropanoate. 
ł Estra-7,3,5(1 oytrien-3,170-dlyl difcydopentanepropanoate). 

SPECIFIC TESTS 

* O PTI CAL Rotation, 5 pedfic Rotation (7815) 

Sample solution: 20 mg/mL in dioxane 
Acceptance criteria: +39° to +44° 

• LOSS OM DRYING (731) 

Analysls: Dry at 105° for 4 h. 

Acceptance criteria: NMT 1*0% 


ADDITiONAL REQUIREI\1ENTS 

* Packaging and Storage: Pre$erve in tight, light-resrstant 
containers. 

* USP reference Standards (11) 

USP Estradiol RS 


USP Estradiol Cypionate RS 

USP Estradiol Cypionate System Suitability Mixture RS 
Thls mixture contains: 

Estradiol cypionate. 

Estradiol-9-ene cypionate. 
3-Hydroxyestra*i # 3,5(10),9(11 )-tetraen-l 7/Tyl 
cyclopentanepropanoate. 

CzftnOi 394.55 
Estradiol dicyplonate. 

Estra-1 , 3,5(TÓ)Trjen-3,1 7^-diyl 
di(cydopen tanepropanoa te), 

C m H4804 520,74 


4-Methylestradiol cypionate. 
3-Hydroxy-4-methyie$tra~l ,3,5(10)-trien-l 7/Tyl 
cy cl open ta n e p ro pa noa te. 


C 2 7H 38 0, 410.59 


Estradiol Cyplioiniate Injection 

DEFINmON 

Estradiol Cypionate Injection is a stenie solution of Estradiol 
Cypionate in a suitable oil. It contains NLT 90.0% and 
NMT 110.0% of the labeled amount of estradiol cypion¬ 
ate (CzóHjńOi). 


IDENTIFICATION 
O A. 

Sulfanilic acid solution: Mix 50 mg of sulfanilic acid 
with 2 ml of 3 N hydrochloric acta warm the mixture J 
then cool it in ice water, and slowly add, with agitation, 
03 mL of sodium nitrite solution (1 in 10). 

Sample solution: Transfer a votume of Injection, equiv- 
alent to 5 mg of estradiol cypionate, to a glass-stop- 
pered, 50-mL test tubę, and add 30 mL ofalcohol. 

Analysls: Shake the Sample solution vigorously for 5 
min, centrifuge until the two layers have separated, and 
transfer the aTcohol Jayer, with the aid of a nypodermk 
syringe, to a 50-mL beaker. Evaporate on a steam bath 
to dryness, add 5 mL of potassium hydroxide solution 
{] in 10), and heat on the steam bath for 15 min. Add 
the Sulfanilic add solution to the saponrfied estradiol 
cypionate. 


Acceptance criteria: A red color is produced. 

ASSAY 

* Procedurę 

Mobile phase: 0.8 g/L of ammonium nitrate. Dissolve 
in 300 mL of water, and combine with 700 mL of 
acetonitrile. 

Interna! standard solution: 2.0 mg/mL of testosteron* 
benzoate in tetrahydrofuran 

Standard solution: 0.1 mg/mL of USP Estradiol Cypion¬ 
ate RS in tetrahydrofuran, prepared as foliows. Transfer 
10 mg of USP Estradiol Cypionate RS to a 100-mL volu- 
metric fiask, add 10.0 mL of the Interno! standard solu¬ 
tion, and dilute with tetrahydrofuran to vofume. Shake 
vigorously to dissolve. 

Sample solution: Using a "to contain" pipet, transfer 
an accurateiy measurea volume, in mL, of Injection, 
equivalent to 10 mg of estradiol cypionate, to a 100-mL 
volumetric fiask. Rinse the pipet with smali portions of 
tetrahydrofuran, colleciing the washings in the volumet- 
ric fiask. Add 10.0 mL of the Interna! standard solution , 
and dilute with tetrahydrofuran to volume. 

Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 3,9-mm x 30-cm; packing LI 
Fiow ratę: 1 mL/min 
Injection size: 10 ptL 

System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NLT 3.0 between the peaks for estradiol 
cypionate and the internal standard 
Relative standard deviation: NMT 1.5% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of estradiol cypionate 
(CifiHitfOi) in the portton of Injection taken: 

Result - (Ru/Ri) x (Cs/Cu) x 100 

tfu = peak response ratio of estradiol cypionate to 
the interna! standard from the Sample 
solution 

tf s ~ peak response ratio of estradiol cypionate to 
the intemal standard from the Standard 
solution 

Q = concentration of the Standard solution 
(mg/mL) 

Cu - nominał concentration of the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

SPECIFIC TESTS 

* INJECTIONS AND IMPLANTED DRUG PRODUCTS (1>; MeetS the 

requirements 

ADDITIONAL REQUIREMENT5 

* Packagimg and Storage: Preserye in smgle-dose or in 

multipfe-dose, light-resistant containers, preferably of 

Type I glass. 

« USP reference Standards (11) 

USP Estradiol Cypionate RS 


Estradiol Valerate _ 

356.50 

Estra-1,3,5(10)-triene-3,17-dio!(1 7 li)-, 17-pentanoate. 
Estradiol 1 7-valerate. [979-32-8], 
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» Estradiol Valerate contains not less than 
98,0 pereent and not morę than 102.0 percent of 

C23H32O3. 

Packaging and storage—Preserve in tight, light-reslstant 
containers. 

USP Reference standards (1 ])— 

USP Estradiol Valerate R5 
Identification, Infrared Ahsorption (197K). 

Meli Ling rangę, Closs la (741): between 143° and 1 50°. 
Specific rotation (781S): between +41° and +47°. 

Test solution: 25 mg, uncorrected for moisture, per mL, 
in dioxane. 

Wat er Determination, Method I (921); not morę than 

0 . 1 %. 

Limit of estradiol—Apply 5 gL of a solution of Estradiol 
Va te ratę in acetone, containing 5 mg per mL, and 5 pL of a 
solution of estradiol in acetone, containing 50 pg per mL, 
about 2.5 cm from the Jower edge of a thin-layer chromato- 
raphic piąte (see Chroma tography (621)) coated with a 
.25-mm layer of chromatographłc silica gel. Devefop the 
chromatogram in a solvent system consistrng of a mlxture of 
cyclohexane and ethyl acetate (7:3) in an unlined chamber 
until the solvent front has moved about 15 cm above the 
oint of application. Remove the piąte, dry at 90 e for 
0 minutes, and spray the piąte iightly with a 3 in 10 solu- 
tron of methanol in sulfunc add, prepared by eautiously 
addlng sulfunc add to 30 mL of methanol in a 100-mL volu- 
metric fiask, in an ice bath, to volume, Heat the piąte at 9Q Q 
for 30 minutes: any spot in the chromatogram of Estradiol 
Valerate close to the origin and corresponding to the es¬ 
tradiol spot is not farger nor morę intense than that pro- 
duced by the standard. (The limit is 1.0% of estradiol.) 

Free acid—Neutralize 25 mL of aicohol, in a conical fiask, 
with 0,01 N sodium hydroxide VS to a faint blue color, 
using bromothymol blue TS, Accurately weigh 500 mg of 
Estradiol Valerate, and drssolve it in the neutralized aicohol. 
Titrate rapidly with 0.01 N sodium hydroxide VS to a faint 
blue color. Each ml of 0.01 N sodium hydroxide is equiva- 
lent to 1.021 mg of yalerio acid. The free acid content, ex- 
pressed as vaferlc acid, does not exceed 0.5%. 

Ord In ary impurities (466)— 
fet solution: acetone. 

Standard solution: acetone. 

Bluant: a mixture of cyclohexane and ether (4:1), 
Yisualization: 5 foilowed by 1, 

Assay— 

Mobile phase —Dissolve 0.8 g of ammonium ni tratę in 
300 mL of water, add 700 mL of acetonitrjle, and mix. Filter, 
and degas. Make adjustments if necessary (see System Suita- 
bility under Chromatografy (621)). 

InternaI standard solution —Prepare a solution of testoster¬ 
one benzoate in tetra hydrofu ran having a concentration of 
about 2.0 mg per mL. 

Standard preparation—D\sso\ve an accurately weighed 
quantity of USP Estradiol Valerate RS in Internal standord so¬ 
lution, and dilute quantitatively with Internal standard solu - 
t/on to obtain a solution having a known concentration of 
about 1 mg of USP Estradiol Valerate RS per mL. 

Assay preporation —Transfer about 25 mg of Estradiol Val- 
erate, accurately weighed, to a 25-rrtL yolumetrk fiask, add 
Internat standard solution to volume, and mix. 

Chromatogrophic system (see Chromotography (621))—The 
liguid chromatograph is eąuipped with a 280-nm detector 
and a 4-mm x 30-cm column that contains packing LI. The 
flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preporation, and record the peak responses as di- 
rected for Procedurę: the relative retention tfmes are about 
1.2 for testosterone benzoate and 1.0 for estradiol valerate; 


the column efficiency determined from the analyte peak is 
not less than 1100 theoretical plates; the resolution, R, be¬ 
tween the anaiyte and internal standard peaks is not less 
than 3.0; and the relative standard deviation for replicate 
injections is not morę than 1,5%. 

Procedurę —Separately inject equa( voJumes (about 10 pL) 
of the Standard preparation and the Assay preporation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of in the porlion of Estradiol Valerate 

tafeen by the formula: 

25 C{Ru/Rs) 

in which C is the concentration, in mg per ml, of USP Es¬ 
tradiol Valerate RS in the Standard preparation; and R v and 
Rj are the peak response ratios obtained from the Assay 
preporation and the Standord preparation, respectively. 


Estradiol Valerate Injection 

DEFINITION 

Estradiol Valerate Injection is a stenie solution of Estradiol 
Valerate in a suitable vegetable dl. It contains NLT 90,0% 
and NMT 115.0% of the fabeled amount of estradiol val- 
erate (CnttnCh). 

IDENTIFICATION 

* A. 

Phenol reagent (Folin-Gocalteu reagent): In a 1500-mL 
fiask connected by a standard taper joint to a reflux 
condenser, dissolve 100 g of sodium tungstate and 25 g 
of sodium molybdate in 700 mL of water. Add 50 mL of 
phosphoric acid and 100 mL of hydrochloric acid, and 
reflux gently for 10 h. Cool, and add 150q of lithium 
sulfate, 50 mL of water, and 4~6 drops of oromine. Boil 
the mrxture without the condenser for 15 min to re- 
move the excess bramine. Cool, transfer to a 1-L volu- 
metric fiask, dilute with water to volume, and filter. The 
filtrate is golden yellow in color, and has no greenish 
tint. Storę the filtrate in a tight Container in a refrigera- 
tor. Mix the filtrate with water (1 ;2) before use as the 
Phenol reagent 

Analysis: Transfer 0,5 mL of Injection to a separator 
containing 10 mL of solvent hexane and 10 mL of 80% 
methanol. Shake the contents for 2 min, and a! Iow the 
phases to separate. Add 1 mL of Phenol reagent and 
3 mL of sodium carbonate solution (1 in 5) to 1 mL of 
the bottom layer, and mix. 

Acceptance critena: A blue color develops. 

ASSAY 

• Procedurę 

Mobile phase: Dissoke 0,8 g of ammonium nftratę in 
300 mL of water, add 700 mL of acetonitnle, and mix. 
Interna! standard solution: 8.0 mg/mL of testosterone 
benzoate In tetrahydrofuran 

Standard solution: 0.S mg/mL of USP Estradiol Valerate 
RS, prepared as follows. Transfer 20 mg of USP Estradiol 
Valeratc RS to a 25-mL volumetric fiask. Add 5.0 mL of 
the Internal standard solution , and dilute with tetrahy¬ 
drofuran to voJume. 

Sampfe solution: Nominally 0,8 mq/mL of estradiol val- 
erate, prepared as follows, Using a ^to contafn" pipet, 
transfer an accurately measured volume of Injection, 
equivalent to 20 mg of estradiol valerate, to a 25-mL 
vo!umetric fiask. Rinse the pipet with smali portions of 
tetrahydrofuran, collecting the washings in the yolumet- 
ric fiask. Add 5.0 ml of Internal standard solution , and 
dilute with tetrahydrofuran to volume. 
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Chromatographic system 

(See Chromatography (62^) f System Suitabifity.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 10 pL 
System suitability 
S ample: Standard solution 

[Notę—T he relative retention times for estradiol valerate 
and testosterone benzoate are 1 .0 and 1.2, 
respeetively.] 

Suitability requirements 

Resolution: MLT 3.0 be twe en estradiol valerate and 
the Inter na] standard 

Column efficiency: NLT 1100 fheoretieal plates for 
estradiol valerate 

Relative standard deviation: NMT 1.5% 

Anaiysis 

Samples: Standard sofution and Sample solution 
CaJculate the percentage of the labeled amount of es¬ 
tradiol valerate (C^HjzOj) In the portion of Injection 
taken: 

ResuEt = (Ru/Rs) x (Q/Q) x 100 

Ru - peak response ratio of estradiol valerate to the 
internaf standard from the Sample solution 
= peak response ratio of estradiol va!erate to the 
InternaI standard from the Standard solution 
Cs = concentration of USP Estradiol Yalerate RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of the Sample solution 
(mg/mL) 

Acceptance cnteria: 90.0%-115.0% 

IMPUR1TIE5 

• Limit of Estradiol 

Standard solution: A solution of estradiol in acetone 
containing 30.0% of the labeled concentration of the 
Enjection. Dilute 1.0 ml of this solution with oil labeled 
as vehicle for Injection to 10.0 mL 
Sample solution: Injection 
Chromatographic system 

(See Chromatography (621), Thin-Layer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application volume: 5 pL 

Developing soJvent system: Cydohexane and ethyl 
acetate (7:3) 

Spray reagent: A 3-in-10 solution of methanol in sul- 
furic acid, prepared as follows. To 30 ml of methanol 
in a 100-mL volumetric fiask in an ice bath, cautiously 
add sulfuric acid to volume. 

Analysis 

Samples: Standard solution and Sample solution 
Apply the samples at spots 2.5 cm from the bottom 
edge of the piąte. ANow the applications to be ab- 
soroed by the layer without air-drying. Develop the 
chromatogram in an unlined cham ber until the sol- 
vent front h^s moved ahout 15 rm above the point 
of application, Remove the piąte, dry at 90° for 30 
min, and spray the piąte Itgntly with Spray reagent 
Heat the piąte at 90° for 30 min. 

Acceptance critena: NMT 3.0%; any spot from the 
Sample solution dose to the origin and corresponding :o 
the estradiol spot is not larger or morę Intense than 
t ha t from the 5 fon dard solution. 

SPECIFIC TESTS 

* Other Requ!HEMEnts: Meets the requirements in Injec- 

tions and Implanted Drug Products (1) 


ADDmONAL REQUIREMENTS 

* Packaging and Storage; Preserye in single-dose or mul- 

tiple-dose, light-resistant containers, preferably of Type I 
or Type III gfass, 

* USP Reference Standard* (11) 

USP Estradiol Valerate RS 


Estriol 



C^H 24 Ob 288.38 

Estra-l,3,5(10)-triene-3,16,1 7-triol, (1 6a,1 7/3)-, 

Estriol [50-27-1]. 

» Estriol contains not less than 97.0 percent and 
not morę than 102.0 percent of C 18 H 24 G 3 , calcu- 
lated on the dried basis, 

Packaging and storage—Preserve in tight containers. 

USP Reference standards (11)— 

USP Estriol RS 

CompBeteness of solution—Dissolve 500 mg in 10 mL of 

pyridme: the solution is elear and free from undi$solved 
solid. 

Identification— 

A: Infrared Absorption (197K). 

B: Ultraviolet Absorption (197U)— 

Solution: 1 00 pg per mL. 

Medium: alcohoL 

Specific rotation (781S): between +54° and +62°. 

Test solution; 4 mg per mL, in dioxane. 
less on drying (731)—Dry it at 105° for 3 hours: it loses 
not morę than 0.5% of its weight. 

Residue on ignation (281): not morę than 0.1%. 
Chromatographic purity— 

Test preparation —Prepare a solution of Estriol in a mixture 
of dioxane and water (9:1) to obtain a solution containing 
20.0 mg per mL. 

Standard solution and Standard dilutions —Prepare a solu¬ 
tion of USP Estriol R$ in a mixture of dioxane and water 
(9:1) to obtain a solution containing 20 mg per mL (Stan¬ 
dard solution). Prepare a senes of dilutions of the Standard 
solution m a mixture of dioxane and water (9:1) to obtain 
Solutions containing 0.40, 0.20, 0.10, and 0.05 mg per mL 
(Standard dilutions ). 

Chromatographic chamber —Linę a su i Labie cham ber (see 
Chromatography (621)) with absorbent paper, and pour into 
the chamber 200 mL of deve!oping solvent, prepared by 
mixing, just prior to use, 90 mL of chloroform, 5 mL of 
methanol, 5 mL of acetone, and 5 mL of acetic acid. Epuili- 
brate the chamber for 15 minutes betore using. 

Procedurę —Apply 5-|iL volumes of the Test preparation , 
Standard solution, and each of the four Standard dilutions at 
equidistant points along a Eine 2.5 cm from one edge of a 
20- x 20-cm thin-layer chromatographic piąte (see Chroma¬ 
tography (621)) coated with a 0,25-mm layer of chromato¬ 
graphic silica gel mixture. Place the piąte in the Chromato¬ 
graphic chamber, seal the chamber, and allow the 
chromatogram to develop until the solvent front has moved 
15 cm above the llne of application. Remove the piąte, and 
allow the solvent to evaporate. Spray the piąte with a mix- 
ture of methanol and sulfuric acid (7:3), then heat the piąte 






USP 40 


Officiol Monographs / Estrogens 4079 


at 100° for 15 minutes. The lane of the Test preparation ex- 
hibits its principal spot at the same value as the pnnctpal 
spot of the Standard soiution. [f spots other than the prina¬ 
pal spot are observed in the lane of the Test preparauon, 
estimate the concentration of each by companson with the 
Standard dilutlons* The spots from the 0.40-, 0.2G-, 0.10-, 
and 0.05-mg-per-mL dilutions are equivafent to 2.0%, 

1.0%, 0.5% f and 0.25% of impuritres, respectively. ihe re- 
ouirements of the test are met if the sum of impurities in 
the Test preparation is not greater than 2.0%. 

Assay— Disso!ve about 50 mg of Estriol, accurately weighed, 
in alcohol to make 100.0 mL, and mix. Dilute 10.0 ml of 
this soiution with alcohol to 100.0 mL, Simifarly, dissolve a 
suitable quantitv of USP Estriol RS, accurately weighed, In 
alcohol to obtain a Standard soiution having a known con¬ 
centration of about 50 ug per mL. Concomitantly determine 
the absorbances of both Solutions in 1-cm cells at the wave- 
length of maximum absorbance at about 281 nm. Calcufate 
the quantity, in mg, of C ia H^0 3 in the portion of Estriol 
taken by the formula: 

C(Au/As) 

in which C is the concentration, in pg per mL, of USP Estriol 
RS in the Standard soiution, and and As are the ab¬ 
sorbances of the soiution of Estriol and the Standard solu- 
tion, respectively. 


Corijugated Estrogens 

DEFINITtON 

Conjugated Estrogens is a mixture of sodium estrone sulfate 
and sodium equilin sulfate, denved wholly or In part from 
equine urlne or synthetically from estrone and equiJin. it 
contains other conjugated estrogenie substances of the 
type excreted by pregnant mares. It is a dispersion of the 
estrogenie substances on a suitable powdered diluent, 
Conjugated Estrogens contains NLT 52.5% and NMT 61.5% 
of sodium estrone sulfate and NLT 22,5% and NMT 
30.5% of sodium equilin sulfate, and the totaj of sodium 
estrone sulfate and sodium equilin sulfate is NLT 79.5% 
and NMT 88.0% of the labeled content of Conjugated 
Estrogens. Conjugated Estrogens contains concomitant 
components as sodium sulfate conjugates NLT 13,5% and 
NMT 19.5% of 1 7a-dihydroequtlln, NLT 2.5% and NMT 
9.5% of 1Zct-estradiol, and NLT 0,5% and NMT 4.0% of 
17B-dihydroequil!n of the iabefed content of Conjugated 
Estrogens. 

IDENTIFICATION 

* A. The relative retention times of the 17a-dihydroequilin 

peak, the estrone peak, and the equi!in peak from the 
Sample soiution correspond to those from the Standard 
soiution , as obtained in the Assay . 

* B. The chromatogram of Conjugated Estrogens from the 

Sample soiution m the Assay exhibits additionat peaks or 
shoulders, corresponding to 17a-estradiol and 1 7ft- 
dihydroequilin at retention times of about 0.24 and 035, 
relative to that of 3-O-methyfestrone. 

ASSAY 

* Procedurę 

Buffer: Sodium acetate T5, 1 N acetic add, and water 
(79:21:400). Adjust with 1 N acetic acid or sodium ace¬ 
tate TS to a pH of 5.2 ± 0.1, if necessary. 

Interna! standard soiution: 150 pg/mL of 3-O- 
methylestrone in methanol 

Standard stock soiution: 160 pg/mL, 70 jig/mL, and 
50 pg/mL each of USP Estrone RS, USP Equilin RS, and 
USP 17oDfhydroequilin RS, respectively, in alcohol _ 


Standard soiution: Pipet 1,0 mL of the Internai stan¬ 
dard soiution and 1.0 mL of the Standard stock soiution 
into a suitable centrifuge tubę fitted with a figli t screw 
cap or stopper. Evaporate the mtxture with the aid of a 
stream of mtrogen to dryness, malntaining the temper¬ 
aturę below 50°. To the dry residue, add 15 pL of dried 
pyridine and 65 liL of bis(trimethylsiiyl)- 
trifluoroacetamide containing 1% trimethylchiorosilane. 
Immediately cover the tubę tightly, mix, and altów to 
stand for 15 min. Add 0.5 mL of toluene, and mix. 
System suitability soiution: Pipet 1.0 mL of a 2,0- 
pg/mL soiution of USP Estradiol RS (17j5-estradiol) in 
alcohof, 1.0 mL of Internof standard soiution , and 1,0 mL 
of Standard stock soiution into a centrifuge tubę fitted 
with a tioht screw cap or stopper. Proceed as directed 
for Standard soiution , beginning with "Evaporate the 
mixture..,". 

Sample soiution: Transfer a guantity of Conjugated Es¬ 
trogens, equivalent to 2 mg of totat conjugated estro¬ 
gens, to a 50-mL centrifuge tubę, fitted with a polytef- 
frned screw cap, containing 15 ml of Buffer and 1 g of 
barium chloride. Cap the tubę tightly, and shake for 30 
min. If necessary, adjust the soiution with 1 N acetic 
acid or sodium acetate to a pH of 5.0 ± 0.5. Sonicate 
for 30 s, then shake for an additional 30 min. Add a 
suitable sulfatase enzyme soiution equiva!ent to 2500 
Units, and shake for 20 min in a water bath mainfained 
at 50 D , Add 15.0 ml of ethylene dichloride to the warm 
miKture, cap the tubę again, and shake by mechanica) 
means for 15 min. Centrifuge for 10 min or until the 
lower layer is elear. Transfer as much of the organie 
phase as possible, and dry by rapidly passing tnrough a 
filter consisting of a pledaet of ary glass wool and 5 g 
of anhydrous sodium sulfate in a smal! funnel. Protect 
from loss by evaporation. Transfer 3.0 mL of the solu- 
tion to a suitable centrifuge tubę fitted with a tight 
screw cap or stopper. Ada 1.0 mL of InternaI standard 
soiution , Proceed as directed for Standard soiution , be¬ 
ginning with "Evaporate the mixture../\ 

Chroma tographk system 
(See Chromatagrapny (62 1), System Suitability.) 

Modę: CC 

Detector: Flame ionization 

Column: 0.25-mm x 15-m fused silica captllary col- 
umn, bonded with a 0.25 -jluti layer of phase G19 
Temperaturo 
Column: 208° 

Injector port: 260° 

Detector: 260° 

Carrier gas: Hydrogen 
FIow ratę: 2 mL/min 
injection modę: Split 
Split flow ratę: 40-60 mL/min 
Injection s!ze: 1 pt 
System suitability 

Sam pies: Standard soiution and System suitability 
soiution 

[Notę —Adjust the operatlng conditions as necessary to 
maintain the elution time of the 3-O-methylestrone 
peak between 1 7 and 25 min.] 

[Notę —The refative retention times for T 7/3-estradiol, 

17a-dihydroequilin, estrone, eauilin, and 3-0- 
methylestrone are 0.29, 030, 0.80, 0.87, and 1.00, 
respectkely.] 

Suitability reguirements 

Resolution; NLT 1.2 between estrone and equllm. 
System suitability soiution 

Tailing factor: NMT 13 for the estrone peak, System 
suitability soiution 

Relatrve standard dev!ation: NMT 2.0% for the es¬ 
trone peak ratios for NLT four injections of the Stan¬ 
dard soiution 
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Analysis 

Samples: Standard sofution and Sample solution 
Calculate the percentage of sodium estrone sulfate and 
sodium equiim sulfate In the portion of Conjugated 
Estrogens taken: 

Result - (RJRs) x (Q/Cu) x F x 100 

Ru = rafio of the peak response of the appropriate 
analyte to Lhat of tne Enternal standard from 
the Sample sofution 

Rs = ratio of the peak response of the appropriate 
analyte to that of the internaI standard from 
the Standard sofution 

Cs = concentration of USP Estrone RS or USP 

Equilin RS in the Standard solution (pg/mL) 

Cu “ concentration of the Sample sofution (jig/mL) 

F - conversion factor (ratio of molecular weight of 
sodium salts to free estrogen), 1-381 
Acceptance criteria: 52.5%-61.5% of sodium estrone 
sulfate and 22.5%-30.5% of sodium equilin sulfate 

OTHEft COMPONENTS 

o CONTENT OF 17(X-DrHYDROEQUILlN, 17/TDlHYDROEQU2UN, AND 
t7cx-E stradiol (concomitant components) 

Buffer, Internaf standard solution, Standard stock so- 
listion, Standard solution, System suitability solution, 
Sample solution, and Chromatographic system: Pro- 
ceed as directed in the Assay. 

Analysis 

Samples: Standard sofution and Sample solution 
[NOTĘ'—The retative retention times for 1 Za-estradiof, 

17cx-d]hydroequilin, and 17^-dihydroequiiln are about 
0,82, 1.00, and 1.11, respectively.] 

Identify the peaks for 1 7a-estradiol, 1 7a-d]hydroequilin, 
and 17/3-dinydroequiiin from the Sample solution. 
Calculate the percentages of 1 7a-estradioi, 1 7a- 
dihydroequilin, and 17/3-dihydroeguilin as their sodium 
sulfate salts in the portion ot Conjugated Estrogens 
taken: 

Result = ( Ru/Rs ) x (C s /Cu) x F x 100 

Ru = ratio of the peak response of the appropriate 
analyte to that of tne internal standard from 
the Sampk solution 

Rs = ratio of the peak response of 1 Żą¬ 
dl hydroeguilin to that of the interna! 
standard from the Standard solution 
C$ = concentration of USP 1 7cx-Dihydroequiiin RS tn 
the Standard solution (jjg/mL) 

Cu = concentration of the Sample soiution (pg/mL) 

F ~ conversion factor (ratio of molecular weight of 
sodium salts to free estrogen), 1.381 
Acceptance criteria: NLT 13.5% and NMT 19.5% of 
17o.-dihydroequilin, NLT 2.5% and NMT 9.5% of 1 7a- 
estradiof, and NLT 0.5% and NMT 4.0% of 17/3- 
dihydroequilin, as their sodium sulfate conjugates 

IMPURITIES 

» LlMlTS OF 17G-D(HYDROEQIIiLEN!N, 17/TDlHYDROEQUILENIN, 

and Equilenin (signaf impurities) 

Buffer, Internal standard solution, Standard stock so¬ 
lu Uun, Standard solution. System suitability solution,, 
Sample solution, and Chromatographic system: Pro- 
ceed as directed in the Assay . 

Analysis 

Samples: Standard solution and Sample solution 
[Notę—T he relative retention times for dihydroe- 
guilenin, 17/3-dthydroequilenin, 3-0-methy3estrone, 
and eąuilenin are 0.56, 0.64, 1.0, and 1.3, 
respectively.] 

Identify any peaks for dihydroequilenin, 1 7/Tdihydroe- 
uilenin, 3-O-methylestrone, and equilenin from the 
ample soiution. Calculate the percentages of 17a- 
dihydroeguilenin, 1 7/3-dihydroequiienin, and equilenin 


as their sodium sulfate salts in the portion of Conju¬ 
gated Estrogens taken: 

Result = (RJRs) x (Cs/Cu) x F x 100 

R u - ratio of the peak response of the appropriate 
analyte to that of tne internal standard from 
the Sample solution 

Rs = ratio of the peak response of estrone to that 
of the internal standard from the Standard 
solution 

Cs ~ concentration of USP Estrone RS in the 
Standard solution frig/ml) 

Cu = concentration of the Sample solution (pg/mL) 

F - convers3on factor (ratio or molecular weight of 
sodium salts to free estrogen), 1.381 
Acceptance criteria: NMT 3.25%, NMT 2.75%, and 
NMT 5.5% of the labeled content of Conjugated Estro¬ 
gens for 1 7a-dihydroequiienin, 1 7/3-dihydroequilenin, 
and equilenin, respecttve!y, as their sodium sulfate salts 
Limits of i z/T Estradiol and a b ^Dehydrqestrone 
B uffer, Internal standard solution, Standard stock so¬ 
lution, Standard sofution, System suitability solution, 
Sample soiution, and Chromatographic system: Pro¬ 
ce ed as directed in the Assay. 

Analysis 

Samples: Standard sofution and Sample solution 
[Notę—T he relative retention times of 1 7/Testradiof, 
3-O-methylestrone, and A B9 -cfehydroestrone are about 
0.29, 1.0, and 0.9, respectively.] 

Identify any peaks for 1/^-estradiol, 3-O-methylestrone, 
and Aldehyd roestronę from the Sample solution . 
Calculate the percentages of 17/Testradiol and Al¬ 
dehyd ro estrone as their sodium sulfate salts in the por¬ 
tion of Conjugated Estrogens taken: 

Result - (Ru/Rs) x (G/Cu) x F x 100 

Ru ~ ratio of the peak response of the appropriate 
analyte to that of the internal standard from 
the Sample solution 

Rj - ratio of the peak response of estrone to that 
of the internal standard from the Standard 
solution 

Cs = concentration of USP Estrone RS in the 
Standard solution (pg/mL) 

Cu - concentration of the Sample solution (pg/mL) 

F = conversion factor (ratio of molecular weight of 
sodium salts to free estrogen), 1.381 
Acceptance criteria: NMT 2.25% and NMT 6.25% of 
the labeled content of Conjugated Estrogens for 17/T 
estradiol and A^-dehydroestrone, respectively, as their 
sodium sulfate salts 

Limit of Estrone, EEquilin, and iToOiHYDROEauiLiN (free 
steroids) 

Buffer, Internal standard solution, Standard stock so¬ 
lution, System suitability solution, and Chromato¬ 
graphic system: Proceed as directed in the Assay. 

Free steroids standard solution: Dilute the Standard 
stock solution tenfold. Pipet 1.0 mL of the resulting solu¬ 
tion and 1.0 ml of the Internat standard solution into a 
suitable centrifuge tubę fitted with a tight screw cap or 
stopper. Proceed as directed for Standard solution in the 
Assay f beginnlng with "Evaporate the mixture...T 
Sample solution: Proceed as directed for Sample solu¬ 
tion in the Assay with the following exceptEons: do not 
add the sulfatase enzyme solution, and transfer 6,0 mL 
of the solution, Instead of 3.0 mL, to the centrifuge 
Lube. 

Blank solution: Prepare a reagent blank m the same 
mann er as the Sample sofution. 

System suitability: Proceed as directed in the Assay 
with the additional requirement that the reiative stan¬ 
dard deviation for the ratio of the peak response of es¬ 
trone to that of the internal standard in the Free steroids 
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standard saiution is NMT 5*5%, from NLT two replicate 
injections. 

Analysis 

Samples: Free steroids standard soiution and Sampfe 
soiution 

Calculate the total percentage of estrone, equilin and 
17a-dfhydroequilin (free sterotds) in the portlon of 
Conjugated Estrogens taken: 

Result = (RdRs) X <C S /G) x 100 

Ru - ratio of the sum of the estrone, equilin, and 
1 7a-dihydroequilin peak areas (corrected for 
any peaks found in the Blank soiution) to the 
intemal standard peak area from the Somple 
soiution 

Rs - ratio of the estrone peak area to the internal 
standard peak area from the Standard 
soiution 

Cs - concentration of USP Estrone RS in the 
Standard soiution (jitg/mL) 

Cu = concentration of the Sampie soiution (pg/mL) 
Acceptance criteria: NMT 1.3% of free steroids 

ADDITIONAL REQUIREMENTS 

* Packacinc and Storace: Preserve in well-dosed contain- 
ers. Storę at controlled room temperaturę, or under 
refrigeration. 

* Labeling: La bel it to State the content of Conjugated Es¬ 
trogens on a weight-to-weiqht basts. 

* USP Refekenge Standard; (Tl) 

USP 1 7oc-Dthydroequilin RS 
Estra-1,3/5(10),7-tetraene-3,1 7a-diol. 

C, a H^O ? 270.37 
USP Eguilin RS 
USP Estradiol RS 
USP Estrone RS 


Conjugated Estrogens Tablets 

DEFINITION 

Conjugated Estrogens Tablets contain NLT 73.0% and NMT 
95.0% of the labeled amount of conjugated estrogens as 
tlie total of sodium estrone sulfate and sodium ecjuilin 
sulfate. The ratio of sodium equilin sulfate to sod tum es¬ 
trone sulfate in the Tablets is NLT 035 and NMT 0.65. 

IDENTIFICATION 

* A. The relative retention times of the 1 7a.-dihydroequilm 

peak, the estrone peak, and the equilin peak from the 
Somple soiution correspond to those from the Standard 
soiution , as obtained in the Assay. 

* B. The chromatogram of the Sampie soiution in the Assay 

exhibfts additional peaks or shoulders, corresponding to 
1 7a-estradiol and 17/Tdihydroequi!in at retention times 
of about 0.24 and 035, refative to that of 3-0- 
methyiestrone. 

ASSAY 

* Procedurę 

Buffer: Sodium acetate TS, 1 N acetic add, and water 
(79:21:400). Adjust with 1 N acetic acid or sodium ace¬ 
tate TS to a pH of 5.2 ± 0.1, if necessary, 

Internal standard soiution: 150 pg/mL of 3-0- 
methyl estrone in methanol 

Standard stock soiution: 160, 70, and 50 jig/mL each 
of USP Estrone RS, USP Equilin RS, and USP 17a- 
Dihydroequilin RS, respectively, in alcohol 
Standard soiution: Pipet 1.0 ml of the internal stan¬ 
dard soiution and l.OmLofthe Standard stock soiution 
into a suitable centrifuge tubę fitted with a tight screw 


cap or stopper. Evaporate the mixture with the aid of a 
stream of nitrogen to dryness, maintaining the temper¬ 
aturę below 50°. To the dry residue add 15 pL of drted 
pyridine and 65 uL of bis(tnmethylsilyl)- 
trifluoroacetamide containing 1% trimefhylchlorosilane. 
Immediately cover the tubę tightly, mix, and allow to 
stand for 15 min. Add 0.5 ml of toluene, and mix. 
System suitability soiution: Pipet 1.0 ml of a 2.0- 
py/mL soiution of USP Estradiol R5 (1 7/3-estradio!) In 
akohol, 1.0 mL of internal standard soiution, and 1.0 mL 
of Standard stock soiution into a centrifuge tubę fitted 
with a tight screw cap or stopper. Proceed as directed 
for the Standard soiution , begfnning with "Evaporate the 
mixture../\ 

Sampie soiution: If the Tablets are sugar coated, care- 
fulfy remove the color and sugar coatings with water, 
leaving the shellac coating intact, and dry under nitro¬ 
gen. Transfer an equivalent to 2 mg of total conjugated 
estrogens from NLT 20 fi nety powdered Tablets, to a 
50-mL centrifuge tubę fitted with a polyteMined screw- 
cap and containing 15 mL of Buffer and 1 g of barium 
chloride. Cap the tubę tlghtly, and shake for 30 min. If 
necessary, adjust the soiution with 1 N acetic acid or 
sodium acetate to a pH of 5.0 ± 0.5, Sonicate for 30 s, 
then shake for an additional 30 min. Add a suitable 
sulfatase enzyme soiution equivalent to 2500 Units, and 
shake for 20 min in a water bath maintained at 50 c . 

Add 15.0 mL of ethylene dichloride to the warm ma¬ 
turę, cap the tubę aejain, and shake by mechanical 
means for 15 min. Centrifuge for 10 min or until the 
lower layer is elear. Transfer as much of the organie 
phase as possible, and dry by raptdly passing tnrough a 
fitter consisting of a pledget of dry glass wool and 5 g 
of anhydrous sodium sulfate in a smal! funnel. Protect 
from loss by evaporation. Transfer 3.0 mL of the solu- 
tion to a suitable centrifuge tubę fitted with a tight 
screw cap or stopper. Add 1.0 mL of internal standard 
soiution . Proceed as directed for the Standard soiution , 
beginning with "Evaporate the mixture...". 
Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: GC 

Detector: Flame tonizatron 
Coiumn: 0.25-mm x 15-m fused silica capiflary; 
bonded with a 0.25*pm layer of phase G19 
Temperatures 
Coiumn: 208* 

Detector: 260° 

Injection port: 260 c 
Carrier gas: Hydrogen 
Flow ratę: 2 mL/min 
Injection modę: Split 
Split flow ratę: 40-60 mL/min 
Injection vo!ume: 1 pL 
System suitability 

Samples: Standard soiution and System suitability 
soiution 

[Notę —Adjust the operating conditions as necessary to 
malntain the elution time of the 3-O-methylestrone 
peak at 17-25 min.] 

[Notę—T he relative retention times for 17/Testradiol, 
17o-dihydroequilin, estrone, equi!in, and 3-0- 
methylestrone are about 0,29, 030, 0.80, 037, and 
1.00, respectivelyd 
Suitability requirements 

Resolution: NLT 1*2 between estrone and equilin, 
System suitability soiution 

Tailing factor: NMT 13 for the estrone peak, System 
suitability soiution 

Relatlve standard deviation: NMT 2.0% of the es* 
trone peak ratios for NLT four injections of the Stan¬ 
dard sofuthn 
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Analysis 

Samples: Standard soiution and Sample sofution 
Caiculate the percentage of the labeled amount of so- 
dium estrone sulfate and sodium eguilin suifate in the 
portion of Tablets taken: 

Result = (Ru/Rs) X (Cj Ku) x F x 100 

Ru - peak response ratio of the approprtate analyte 
to that of the internaI standard from the 
Sample soiution 

- peak response ratio of the appropriate analyte 
to that of the internaI standard from the 
Standard soiution 

Q =# concentration of USP Estrone RS or LJSP 

Eguilin RS in the Standard soiution (pg/mL) 

Cu = nominał concentration of estrone or equilin in 
the Sample soiution (pg/mL) 

F = conversion factor (ratio of molecular weight of 
sodium satts to free estrogen), 1,381 
Acceptance criteria: 73+Q%-95.0% of the iabefed 
amount of conjugated estrogens as the total of sodium 
estrone sulfate and sodium eguiiin suifate. The ratio of 
sodium eauilin suifate to sodium estrone sulfate is NLT 
0.35 and NMT 0,65. 

PERFORMANCE TESTS 

« Dbssoluteon {711): Proceed as directed for Extended-Re- 
iease articles. 

Test 1 (for products labeled as G.3-, 0.45-, and 0.625- 
mg tablets): If the product complies with this test, the 
iabeling indicates that it meets USP Dissolution Test 1 , 
Medium: Water; 900 ml 
Apparatus 2: 50 rpm 
Times: 2, 5, and 8 h 

Buffer: 0.025 M monobasic potassium phosphate 
Mobile phase: Acetonitrile and Buffer (1:3) 

Standard soiution: Transfer TO Tablets to a 1000-mL 
volumetric fiask, dilute with water to volume, and stir 
vigorously by mechanicai means for at Jeast 3 h. Pipet 
a filtered 100-mL aliquot of the soiution into a 900-mL 
voiumetric fiask, and dilute with water to volume. 
Sample soiution: Filter a portion of the soiution under 
test. It is recommended that the fiiters selected be 
tested for binding affinity. 

Chromatographic system 
(see Chromotography (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 205 nm 

Column: 4,6-mm x 3.0-cm; 3-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20-200 |il_ 

System suitability 
Sample: Standard soiution 
[NOTĘ—The relatiye retention times for eąuilin suifate 
and estrone sulfate are about 0.9 and 1,0, respectively, 
The estrone sulfate peak is the iast major peak in the 
chromatogram. If estrone is present, it may be re- 
tained on the column for a period longer than 50 min 
and interfere in tater chromatographic runs.] 

Suitability requirements 

ResoJution: NLT 1.5 between eguilin sulfate and es- 
trone suifate 

Relatiye standard deyiation: NMT 1.5% for the es¬ 
trone sulfate peak 
Analysis 

Samples: Standard sofution and Sample soiution 
Caiculate the percentage of the labeled amount of es¬ 
trone sodium sulfate dissolved; 

Result = (r y /fs) x 100 

r u - estrone suifate peak response from the Sample 
soiution 


Cs - estrone suifate peak response from the 
Standard soiution 
Tolerances: See Tobie h 


Table 1 


Time 

Amount DissoJred 

00 

(%) 

2 

19-49 

S 

66-96 

& 

NLT 80 


The percentages of the labeled amount of estrone sodium 
sulfate dissolved at the times specified conform to Accep¬ 
tance Tobie 2 in {711). 

Test 2 (for products labeled as 0.9-mg tablets): If the 
product complies with this test, the Iabeling indicates 
that it meets USP Dissolution Test 2. 

Medium, Apparatus, Times, Mobile phase, Standard 
soiution, Sample soiution, Chromatographic system, 
System suitability, and Analysis: Proceed as directed 
for Test 1. 

Tolerances: See Tobie 2. 


Table 2 


Time 

Amount Dlssofyed 

(h) 

(W 

2 

12-37 

5 

57-85 

8 

NLT 80 


The percentages of the labeled amount of estrone sodium 
sulfate dissolved at the times spedfied conform to Accep¬ 
tance Tabie 2 In {711). 

Test 3 (for products labeled as 1.25- and 2.50-mg tab¬ 
lets): If the product complies with this test, the iabel¬ 
ing indicates that it meets USP Dissolution Test 3. 
Medium, Apparatus, Mobile phase. Standard soiu¬ 
tion, Sample soiution, Chromatographic system. 
System suitability, and Analysis: Proceed as directed 
for Test 1. 

Times: 2, 5, 8, and 12 h 
Tolerances: See Table 3 ♦ 


Table 3 


Time 

Amount Dissoiyed 

(h) 

(%) 

2 

3-22 

5 

37-67 

8 

66-96 

12 

NLT 80 


The percentages of the labeled amount of estrone sodium 
sulfate dissoiyed at the times spedfied conform to Accep¬ 
tance Tobie 2 in {711). 

Test 4 (for products Iabefed as 1,25-mg tablets): If the 
product complies with this test, the Iabeling indicates 
that it meets USP Dissolution Test 4 . 

Medium: Acetale buffer, pH 4.5; 900 mL 
Apparatus 2: 50 rpm, with sinkers 
Times: 2, 4, 8, and 12 h 

Buffer: 0.025 M monobasic potassium phosphate 
Mobile phase: Acetonitrile and Buffer (22:78) 

Standard soiution: Weigh 20 Tabfets and determine 
the average tablet weight Grind the Tablets to a uni¬ 
form fine powder. Weigh a portion of the powdered 
Tablets equtvalent to the average tablet weight, trans¬ 
fer to a 900-mL yolumetric fiask, and dilute with Me¬ 
dium to voiume. Stir yigorously by mechanicai means 
for at least 2 h or until the dissolution of the powder is 
compiete, Pass a portion of the extract through a suit- 
able filter of 10-pm porę size. 
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Sample solution: Pass a portion of the solution under 
test through a suitable filter of 10-pm porę size. It is 
recommended that the filters selected be tested for 
binding affinity. 

Chromatographic system 
(See Chromatography {62 1), System Suitability .) 

Modę: LC 

Detector: UV 210 nm 

Column: 3.2-mm x 5.0-cm; 5-fim packing LI 
Flow ratę: 0,8 mL/mm 
Injection vofume: 20-200 ^iL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for eguilin sulfate 
and estrone sulfate are about 0.9 and 1.0, respectively* 
The estrone sulfate peak Is the last major peak in the 
chromatogram. If estrone is present, it may be re- 
tained on the column for a period longer than 50 min 
and interfere in later chromatographic runs.] 

Suitability requirements 

Resolution: NLT 1.2 between equllin sulfate and es¬ 
trone sulfate 

Relative standard deviation: NMT 2.0% for the es¬ 
trone sulfate peak 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcufate the percentage of the labeled amount of es¬ 
trone sulfate di$S0lvecT: 

Result = (rdr$) x 100 

fu = estrone sulfate peak response from the Sample 
solution 

r s = estrone sulfate peak response from the 
Standard solution 
Tolerances: See Tabłc 4 . 


Table 4 


Time 

Amount Dissolved 

.i- - Oó 

f%> 

2 

11 -31 

Ą 

43-63 

8 

75-95 

12 

NLT 87 


The percentages of the labeled amount of estrone sodium 
sulfate dissolved at the times specified conform to Accep- 
tance Tobie 2 En <711), 

Test 5 (for products labeled as 0.3-, 0.45-, and 0.625- 
mg tablets): ff Lhe product complies with this test, the 
labeling indicates that it meets USP Dissolution Test 5. 
Medium, Apparatus, Mobile phase, Standard solu¬ 
tion, Sample solution, Chromatographic system. 
System suitability, and Analysis: Proceed as directed 
for Tesf 4 . 

Times: 1, 3, and 8 h 
Tolerances: See Tobie 5. 


Table 5 


Time 

Amount Disso!ved 

m 

f%) 

1 

6-26 

3 

48-68 

8 

NLT 87 


The percentages of the labeled amount of estrone sodium 
sulfate dissolved at the times specified conform to Accep- 
tance Table 2 in <711). 

Test 6 (for products labeled as 0.9-mg tablets): If the 
product complies with this test, the labeling Indicates 
that It meets USP Dissolution Test 6, 


Medium, Apparatus, Mobile phase, Standard solu¬ 
tion, Sample solution, Chromatographic system. 
System suitability, and Analysis: Proceed as directed 
for Test 4. 

Times: 1, 3, and 8 h 
Tolerances: See Table 6 . 


Table 6 


Time 

Amount Dissolved 

(HI 

(%> 

1 

3-23 

3 

41-61 

8 

NLT 80 


The percentages of the labeled amount of estrone sodium 
sulfate dissolved at the times specified conform to Accep- 
tance Tobie 2 in <711). 

• UNIFORMITY OF DOSAGE UNITS 

Analysis: Assay 10 individual Tablets as directed in the 
Assay, and calculate the average content of conjugated 
estrogens, as the average of the totai contents of so¬ 
dium estrone sulfate and sodium equilin sulfate, in the 
10 Tablets. 

Acceptance criteria: The regulrements are met if the 
content of each of the Tablets is 85.0%-115.0% of the 
average content of conjugated estrogens. If the content 
of NMT 2 Tablets falls outside the rangę of 
85,0%-115.0% of the average content but not outside 
the rangę of 75.0%-125.0%, assay an addrtional 20 
Tablets. The requirements are met if the content of 
NMT 2 of the 30 Tablets falls outside the limits of 
85.0%-l 15.0% of that average, and no unit is outside 
the rangę of 75.0%-l25.0% of the average content 

ADDJTIONAL REQUIREMENT5 

■ Packacing and Storage: Preserve in well-closed 
Container*. 

e Labeling: The labeling indicates the Tablet strength and 
States with which in vitro Dissolution Test the product 
complies. 

* USP Reference Standards (11) 

USP 17«-Dihydroequilin RS 
Estrad,3,5(10),74etraene-3,l 7a-dioL 
C 1 SH 22 O z 270.37 

USP Equilin RS 
USP Estradiol RS 
USP Estrone RS 


Esterified Estrogens 

DEFINITION 

Esterified Estrogens is a mixture of the sodium salts of the 
sulfate esters of the estrogenie substances, principally es¬ 
trone. It is a dispersion of the estrogenie substances on a 
suitable powdered diluenL The content of totai esterified 
estrogens is NIT 90.0% and NMT 110.0% of the labeled 
amount 

Esterified Estrogens contains NLT 75.0% and NMT 85 0% of 
sodium estrone sulfate, and NLT 6.0% and NMT 15.0% 
of sodium equilin sulfate, in such proportion that the total 
of these two components is NLT 90.0%, of the labeled 
amount of esterified estrogens. 

IDENTIFICATION 

* A. The Sample solution exhibits peaks for estrone and 
equrlin at relative retention times corresponding to those 
from the Standard solution, as obtained tn the Assay. 
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AS5AY 
* PROCEDURĘ 

Interna! standard solution: 150 pg/mt of 3-O- 
methylestrone in methanol 

Standard stock solution: 160 and 70 pg/mL each of 
USP Estrone RS and USP Eguilin RS in alcohoi 
Standard solution: Pipet 1.0 mL of the Standard stock 
solutton and 1.0 ml of InternaI standard solution into a 
suitable centrifuge tubę fitted with a tight screw cap or 
stopper. Evaporate the mixture with the aid of a strearn 
of nttrogen to dryness, maintaming the temperaturę be- 
low 50°. To the dry residue add 15 pL of dried pyridine 
and 65 pL of bt5(tnmethy!silyl)trifluoroacetamide eon- 
taining 1% trimethyiehiorosjlane. Immediately cover the 
tubę tightly, and allow to stand for 15 min. Add 0.5 mL 
of toluene. 

System suitability stock solution: 2 pg/mL of USP Es¬ 
tradiol RS (1 7^-estradiol) in alcohoi 
System suitability solution: Pipet 1.0 mL of System 
suitability stock solution , 1.0 ml of Standard stock solu - 
don , and 1.0 mL of Internal standard solution into a cen- 
trifuge*tube fitted with a tight screw cap or stopper. 
Proceed as directed for Standard solution , beginning 
with "Evaporate the mixture...". 

Buffer: Mix 79 mL of sodium acetate TS with 21 mL of 
1 N acetic acid, and dilute with water to 500 mL. If 
necessary, adjust the solution with 1 N acetic acid or 
sodium acetate TS to a pH of 5.2 ± 0.1. 

Sample solution: Transfer the equivalent to 2 mg of to- 
tal esterified estrogens from Esterified Estrogens, to a 
50-mL centrifuge tubę, fitted with a polyteF-lined screw 
cap, contaming 15 mL of Buffer and 1 g of barium chlo- 
fide. Cap the tubę tightly, and shake for 30 min. If 
necessary, adjust the solution with 1 N acetic acid or 
sodium acetate to a pH of 5.0 ± 0.5. Sonicate for 30 s, 
then shake for an additional 30 min, Add a suitable 
sulfatase enzyme solution equivalent to 2500 Units, and 
shake for 20 min in a water bath maintained at 50°, 

Add 15.0 mL of ethylene dichlonde to the warm mix- 
turę, cap the tubę again, and shake by mechanical 
means for 15 min. Centrifuge for 10 min or until the 
lower layer is elear. Transfer as much of the organie 
phase as posslble, and dry by passing rapidly through a 
fil ter consisting of a pledget of dry glass wool and 5 g 
of anhydrous sodium sulfate in a smali funnel. Protect 
from loss by evaporation. Transfer 3.0 mL of the solu¬ 
tion to a suitable centrifuge tubę fitted with a tight 
screw cap or stopper, Ada 1.0 mL of Internai standard 
solution. Proceed as directed under Standard solution , 
beginning with "Evaporate the mix£ure../\. 
Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: CC 

Detector; Flame ionization 

Coiiimn: 0.25-mm x 15-m fused silica capillary col- 
umn; with a 0,25-pm layer of phase G19 
Temperaturę 
Column: 208° 

Detector: 260° 
injector port: 260° 

Carrier gas: Hydrogen 
Flow ratę: 2 mL/min 
Injection modę: Split 
Split flow ratę: 40~ó0 mL/min 
Injection size: 1 pL 
System suitability 

Sampies: Standard solution and System suitability 
solution 

[Notę—A djust the operating conditlons as necessary to 
maintain the elution time of the 3-O-methylestrone 
peak at between 17 and 25 min,] 

[Notę —The relative retention times for 1 7/3-estradiol, 
estrone, eąuilin, and 3-O-methylestrone are 0.29, 0.80, 
0.87, and 1.00, respectively.] 


Suitability requirements 

Resolutron: NLT 1,2 between estrone and eguilin. 
System suitability solution 

Tailing factor: NMT 1.3 for the estrone peak, System 
suitability solution 

Reiative standard deviation: NMT 2.0% for the es¬ 
trone peak ratios for NLT 4 injections. Standard 
solution 
Analysis 

Sampies: Standard solution and Sample solution 
Separately calculate the percentage of the labeled 
amount of sodium estrone sulfate and sodium equilin 
sulfate in the portion of Esterified Estrogens taken: 

Result s (Ru/Rs) x (C s /C u ) x F x 100 

Ru - ratio of the estrone or equi!in peak area to the 
3-O-methylestrone peak area from the 
Sample solution 

R$ = ratio of the estrone or equilin peak area to the 
3-O-methylestrone peak area from the 
Standard solution 

Cj = concentration of USP Estrone RS or USP 

Eguilin RS in the Standard solution (pg/mL) 

Cu = concentration of the Sample solution (pg/mL) 

F = factor converting free estrogen to the 
conjugate ester sodium salt, 1.377 for 
estrone and 1.380 for eauilln 
Acceptance criteria: 90.0%-110.0% of the labeled 
amount of total esterified estrogens; 75.0%-85.0% of 
sodium estrone sulfate; 6,0%-l5.0% of sodium equilin 
sulfate, tn such proportion that the totai of these two 
components is NLT 90.0%, of the labeled amount of 
esterified estrogens 

IMPURITIES 
* FREE STEROIDS 

Internal standard solution, Buffer, Standard stock so¬ 
lution, Chromatographic system, and System suitabil¬ 
ity solution: Proceed as directed in the Assay , 

Free steroids standard solution: Dilute the Standard 
stock solution tenfoid. Pipet 1.0 mL of the resulting solu¬ 
tion and 1,0 mL of the Internaf standard solution into a 
suitable centrifuge tubę fitted with a tight screw cap or 
stopper. Proceed as directed for Standard solution in the 
Assay , beginning with "Evaporate the mixture... J \ 
Sample solution: Proceed as directed for Sample solu¬ 
tion in the Assay with the foflowing exceptions: do not 
add the sulfatase enzyme solution, and transfer 6.0 ml 
of the filtra te instead of 3,0 mL to the Sample solution. 
Blank solution: Prepare a reagent blank in the same 
ma n ner as the Sample solution , 

System suitability: Proceed as directed in the Assay 
with the additional requirement that the relatiye stan¬ 
dard deviation for the ratio of the peak response of es¬ 
trone to that of the internal standard in the Free steroids 
standard solution is NMT 5.5%, on the basis of NLT two 
replicate injections, 

Anaiysis 

Sampies: Free steroids standard solution and Sample 
solution 

Calculate the total percentage of estrone and eguilin 
(free stereoids) in the portion of Esterified Estrogens 
taken: 

Result = (Ru/Rs) x (Ci/Cu) x 100 

Ru = ratio of the sum of the estrone and eguilin 

peak areas (corrected for any peaks found in 
the Blank solution) to the 3-O-methyiestrone 
peak area from the Sample solution 
R$ - ratio of the estrone peak area to the 3-O- 
methylestrone peak area from the Free 
steroids standard solution 
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C 5 - concentration of USP Estrone RS in the Free 
sterotds standard solution (jig/mL) 

Co = concentration of the Sample salution (pg/mL) 
Acceptance criteria: NMT 5*0% of free steroids 

ADDBTIONAL REQUIREIVIENT$ 

* Packaging and Storage; Presen/e in tight containers, 

* L ABEL ING: Label it to State the content of Esterified Estro¬ 

gens on a weight-tn-weight basis. 

« USP Reference Standard* <it) 

USP Eguilin RS 
USP Estradiol RS 
USP Estrone RS 


EsterSfiedl Estrogens TabBets 

DEFINmON 

Esterified Estrogens Tabfets contain NLT 90.0% and NMT 
115,0% of the la bele d amount of esterified estrogens as 
the to tal of sodium estrone sulfate and sodium eguitin 
sulfate. The rat i o of sodium equilin sulfate to sodium es¬ 
trone suJfate rs NLT 0.071 and NMT 0.20. 

IDENTIFICATION 

b A. The Sample salution exhibits peaks for estrone and 
eguilin at re!ative retention times corresponding to those 
from the Standard solution f as obtained in the Assay. 

ASSAV 

* PROCEDURĘ 

Interna! standard solution: 150pg/mL of 3-0- 
methyl estrone in met han o! 

Standard stock solution: 1 60 and 70 pg/mL each of 
USP Estrone RS and USP Eguilin RS in alcohol 
Standard solution: Pipet 7.0 mL of the Standard stock 
solution and I.OmL of the InternaIstandard solution Into 
a suitabfe centrifuge tubę fitted with a tight strew cap 
or stopper. Evaporate the mixture with the aid of a 
stream of nitrogen to dryness, maintaining the temper¬ 
aturo below 50°. To the dry residue add 15 juL of drred 
pyridine and 65 liL of bis(tnmethyJsifyf)- 
trifluoroaceta micie containing 1% trimethylch (orosi lane. 
Immediately cover the tubę tightly, and allow to stand 
for 15 min. Add 0.5 ml of toluene. 

System suitability stock solution: 2 pg/mL of USP Es¬ 
tradiol RS (1 7^-estradio!) in alcohol 
System suitability solution: Pipet 1.0 ml of System 
suitability stock solution , 1.0 mL of Standard stock solu¬ 
tion , and 1.0 ml of fnternai standard solution into a cen- 
trlfuge tubę fitted with a tight screw cap or stopper, 
Proceed as directed for Standard solution , beginning 
with "Evaporate the mixture... H . 

Buffer: MIx 79 mL of sodium acetate TS with 21 mL of 
1 N acetic acid, and di lute with water to 500 mL, If 
necessary, adjust the solution with 1 N acetic acid or 
sodium acetate TS to a pH of 5.2 ±0.1. 

Sample solution: Transfer an equlvalent to 2 mg of to- 
tal esterified estrogens from powdered Tablets (NLT 20), 
to a 50-mL centrifuge tubę, fitted with a polytef-lined 
screw cap, containing 15 mL of Buffer ano 1 g of bar- 
ium chloride, Cap the tubę tightly, and shake for 30 
min. If necessary, adjust the solution with 1 N acetic 
acid or sodium acetate to a pH of 5.0 ± 0.5. Sonicate 
for 30 s, then shake for an addltional 30 min, Add a 
suitable sulfatase enzyme solution equivalent to 2500 
Units, and shake for 20 min in a water bath malntained 
at 50°. Add 15.0 mL of ethylene dichlonde to the warm 
mixture, cap the tubę again, and shake by mechanical 
means for 15 mtn. Centrifuge for 10 min or until the 
tower fayer is elear. Transfer as much of the organie 
pliase as possibfe, and dry by passing rapidly tnrough a 
fiIter consisting of a pfedget of dry gtass wool and 5 g 


of anhydrous sodium sulfate in a smali funnel. Protect 
from loss by evaporation. Transfer 3.0 mL of the solu¬ 
tion to a suitabfe centrifuge tubę fitted with a tight 
screw cap or stopper. Ado I.OmL of Interna! standard 
solution . Proceed as directed under Standard solution , 
beginning with "Eyaporate the mixture...", 
Chromatographic system 
(See Chromatograpny {621), System Suitability.) 

Modc: CC 

Detector: Flame ionization 

Colurnn: 0.25-mm x 1 5-m fused silica capillary col- 
umn; with a 0.25-pm layer of phase G19 
Temperaturę 
Colurnn: 208° 

Detector: 260° 

Injector port: 260° 

Carrrer gas: Hydrogen 
Flow ratę: 2 mL/min 
Injection modę: Split 
Spfit flow ratę: 40-60 mL/min 
Injection size: 1 jiL 
System suitability 

Sampfes: Standard solution and System suitability 
solution 

[Notę —Adjust the operating conditions as necessary to 
maintain the eiution time of the 3-O-methylestrone 
peak between 1 7 and 25 min ] 

[Notę—T he relative retention times for 1 7/Testradiol, 
estrone, equilfn, and 3-O-methylestrone are abouf 
0.29, 0.80, 0.87, and i .00, respectively,] 

Suitability requlrements 

Resolution: NLT 1.2 between estrone and eguilin, 
System suitability solution 

Tallina factor: NMT 1.3 for Ehe estrone peak, System 
suitability solution 

RelaUve standard deviaUun: NMT 2.0% for the es¬ 
trone peak ratios for NLT 4 injectlons, Standard 
solution 

Analysis 

Sampfes: Standard solution and Sample solution 
Separately calcu late the percentage of the labeled 
amount of sodium estrone sulfate and sodium eguilin 
suJfate in the portion of Tablets taken: 

Result = ( Ru/Rs) x (Q/Q) xFx( 1 00) 

Ru = ratio of the estrone or equilin peak to the 3-O- 
methylestrone peak area from the Sample 
solution 

Rs - ratio of the estrone or eguilin peak to the 3-O- 
methylestrone peak area from the Standard 
solution 

Cs = concentration of USP Estrone RS or USP 

Eguilin RS in the Standard solution (jjg/ml) 

Cy = nominał concentration of estrone or eguilin in 
Ehe Sample solution (jig/mL) 

F ~ factor converting free estrogen to the 

conjugate sodium salt, 1.377 for estrone and 
1,380 for equiiin 

Acceptance criteria: 90*0%-! 15.0% 

PERFORMANCE TESTS 

* BlSINTEGRATION (701) 

Simulated intestinal fluid: Disso!ve 6.8 g of monobasic 
potassium phosphaEe in 250 mL of water, mix, add 
190 mL of 0.2 N sodium hydroxide and 400 mL of 
water. Add 10.0 g of panereatin, mix, and adjust the 
resulting solution with 0,2 N sodium hydroxiae to a pH 
of 7.5 ± 0.1. Dtlufe with water to 1000 ml. 

Analysis: Place 1 Tablet in each of Ehe six tubes of the 
basket, and immerse the basket in water at 25 + 0.5° 
for 5 min to remove the coating. Add a dlsk to each 
tubę, and operate the apparatus using simulated gastric 
fluid TS, malntained at 37 + 2°, as the immersion fluid. 
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After 30 min in simulated gastric fluid T$, lift the basket 
from the fluid, and observe the Tablets. 

Acceptance criterla: Ali the Tablets have disintegrated. 

If alf the Tablets have not disintegrated completely, sub- 
stitute Simulated intestinol fluid , maintained at 37 ± 2°, 
as the immersion fluid, and eontinue the test so that 
the total period of time, including previous exposure to 
water and simulated gastric fluid TS, does not exceed 
90 min. 

• Uniformom of Dosage Units (905) 

Anaiysis: Test 10 indMdual Tablets as directed in the 
Assoy, and calculate the average content of esterified 
estrogens, as the average of tne total contents of so- 
dium estrone sulfate and sodium equilin sulfate, in the 
10 Tablets. 

Acceptance critena: The requirements are met if the 
content of eath of the Tablets is 85.0%-l 15.0% of the 
average content of esterified estrogens. If the content cf 
NMT 2 Tablets fails outside the rangę of 85.0%- 
115.0% of the average content but not outside the 
rangę of 75.0%-l 25.0%, test an addltional 20 Tablets. 
The requirements are met if the content of NMT 2 of 
the 30 Tablets falls outside the limits of 85.0%- 
115,0% of the average, and no unit is outside the 
rangę of 75.0%'125.0% of the average content. 

ADDITIONAL REQU1REMENTS 

• PAGKAGłNG and Storace: Preserve in well-dosed 
containers. 

• USP Reference Standards (11) 

USP Eąuilin RS 
USP Estradiol RS 
USP Estrone RS 


Estrone 



Ci a H Z2 0 2 270.37 

Estra-1,3,5(10)-trien-l 7-one, 3-hydroxy-, 
3-Hydroxyestra-1,3,5(10)-trien-1 /-one [53-16-7]. 

» Estrone contains not less than 97.0 percent and 
not morę than 103.0 percent of C 1 SH 22 O 2 , calcu- 
lated on the dried basis. 

Packagirig and storage— Presen/e in tight, light-resistant 
containers. Storę at 25°, excursions permitted between 15° 
and 30°. 

USP Reference standards (11)—► 

USP Estrone RS 

Clarity of sokition —Add 100 mg to 100 mL of 1 N so- 
dium nydroxide in a 125-mL conical fiask, beat on a steam 
bath until soiution is complete, then cool, and transfer to a 
100-mL co lor-com par bon lube: Lite soiution is elear. 
Identification— 

A: Infrared Absorption (197K). 

B: Ultraviolet Absorption <197U)— 

Soiution: 50 pg per mL. 

Medium: akohol, heated on a steam bath and cooled to 
room temperaturę. 

Specific rotation (781S): between +158* and +165*. 

Test soiution: 10 mg, previously dried, per mL, in dioxane. 
toss on drying (731)—Dry it at 105° for 3 hours: it loses 
not morę than 0,5% of its weight. 


Resldite on Ignition (281): not morę than 0.5%, 

Limit of egtillenin and equllln —Dissoive 10 mg in suffi- 
cient alcohol to make 50 mL. Transfer 5 mL of the soiution 
to a smali beaker. Add 5 ml of a buffer soiution prepared by 
dfssoMng 2 mL of glacial acetic add and 13.3 g of anhy- 
drous sodium acetate in water to make 100 mL, warm to 
about 50°, and add t mL of a freshly prepared 1 in 200 
soiution of 2,6-dibromoquinone-chlorimiae in alcohol. Mix, 
and alfo w to stand for 30 minutes. Transfer the soiution to a 
smali separator, add 10 mL of chloroform and 20 mL of 1 N 
sodium nydroxide, and shake vigorously for 2 minutes. Sep- 
arate the chloroform layer, and fllter rapidly through a dry 
fiiter paper into a dry test tubę, discaraing the first 2 mL of 
the filtra te. Viewed transversely against a white background, 
the chloroform filtrate shows no morę red color than that 
produced by simiiarly treating 5 ml of an alcohol soiution 
contafning 20 pg of equilenin. 

Ordinary impurlties (466)— 

Test soiution: acetone. 

Standard soiution: acetone. 

Eluant: a mixture of chloroform and acetone (9:1), in a 
nonequilibrated chamber. 

Visualization: 5, 

Assay— 

Mobile phose—Prepare a filtered and degassed mixture of 
acetonitrile and 0.05 M monobasic potassium phosęhate 
(1:1). Make adjustments if necessary (see System Suitability 
under Chromotography (621)). 

Standard preparat /on—’Transfer about 20 mg of USP Es¬ 
trone RS, accuratefy weighed, to a 100-mL voTumetnc fiask, 
add methanol to voiume, and mix. If necessary, sonicate to 
aid soiution. Transfer 5 mL of this soiution to a 25-mL volu- 
metdc fiask, di lute with Mobile phase to volume, and mix to 
obtain a Standard preparation having a known concentration 
of about 40 pg of USP Estrone RS per ml, 

Assay preparation —Transfer about 20 mg of Estrone, ac¬ 
curateiy weighed, to a 100-mL voiumetric fiask, add metha¬ 
nol to volume, and mix, If necessary, sonicate to aid solu- 
tion. Transfer 5.0 mL of this soiution to a 25-mL volumetric 
fiask, dii ute with Mobile phase to vo!ume, and mix. 

Chromatographic system (see Chromatography (621»—The 
lrquid chromatograph is equipped with a 280-nm detector 
and a 4-mm x 15-cm column that contains 5-pm packing 
LI. The ffow ratę is about 1 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę: the column efficiency determined 
from the analyte peak is not less than 1500 theoretical 
plates, the tailing factor for the analyte peak is not morę 
than 2.0, and the relative standard deviation for replicate 
injections is not morę than 2,0%. 

Procedurę —Separateiy inject equal volumes (about 50 pL) 
of the Standard preparation and trie Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTcufate the quan- 
tity, in mg, of C 1 BH 22 O 2 in the portion of Estrone taken by 
the formula: 

0,5C(r y /r*) 

in which C is the concentration, in jig per mL, of USP Es¬ 
trone RS in the Standard preparation; and r v and r s are the 
peak responses obtained from the Assay preparation and the 
Standara preparation, respectively. 


Estrone Injectable Suspension 

» Estrone Injectable Suspension is a sterile sus¬ 
pension of Estrone in Water for Injection. It eon- 
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tains not iess than 90.0 percent and not morę 
than 115.0 percent ot the labeled amount of 

Packaging and storage—Preserve in srngfe-dose or in 
multipte-dose containers, preferably of Type \ glass, 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Estrone RS 
USP Progesterone RS 

Bdenfifkation—Transfer a voiume of Injectable Suspension, 
equivalent to about 5 mg of estrone, to a glass-stoppered 
centrifuge tubę, and add 25 mL of a mixture of ether and 
benzene (1:1). Shake for 2 minutes, and allow insoluble 
matter to settle, centnfuging, if necessary, to obtain a dear 
supernatant. Apply 5 jiL each of this supernatant and a 1 in 
500 sotution of USP Estrone RS in a mixture of ether and 
benzene (1:1) to a suitabie ihin-layer chromatographic piąte 
(see Chromatography (621)), coated wsth a 0.25-mm layer of 
chromatographic silica gel. Aflow the spots to dry, and de- 
veiop the chromatogram in a solvent system consisting of a 
mixture of benzene and acetone (4:1) until the solvent front 
Has moved about three-fourths of the tength of the pfate. 
Remove the piąte from the developing chamber, mark the 
solvent front, and aflow the so!venl to evaporate. Spray the 
piąte with a mixture of dehydrated alcohol and sulfuric acid 
(3:1), and beat in an oven at 105° for 10 minutes: the R f 
value and appearance (pale orange to amber by direct ob- 
servation in daylight, and fluorescing pale yellow-green 
under 1ong-wavefength UV light) of the prindpal spot ob- 
tained from the test sotution correspond to those obtained 
from the Standard solution. 

ISactenal Endotoxms Test (85)—It contains not morę 
than 88.0 USP Endotoxin Units per mg of estrone. 

Uniform Sty of dosage units (905): meets the reguł re- 
rnents. 

Otheor reguirements—It meets the reguirements under fn- 
jections and Impianted Drug Products (1). 

Assay— 

Mobiie phase. Standard preparation , and Chroma tog rap b ic 
system—Prepare as directed in the Assay under Estrone, 

Assay preparation —Transfer an accurately measured vol- 
ume of the wefl-mixed fnjectabJe Suspension, eciuh/alent to 
about 10 mg of estrone to a 50-mL volumetnc fiask. Add 
30 mL of methanof and swirl for 5 minutes. Dilute with 
methanof to volume, and mix. Transfer 5.0 mL of this solu¬ 
tion to a 25-mL yolumetric fiask, dilute with Mobiie phase to 
volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Estrone . Caiculate the guantity, m mg, of CibH^Oi in 
each mL of injectable Suspension taken by the formula: 

025(C/V)(ru/n) 

in which V \s the vofume, rn mL, of the Injectabfe Suspen¬ 
sion taken, and the other terms are as defined theretn* 


Estropipate 



Estra-1,3,5(10)-trien-1 7-one, 3-(5ulfooxy)-, compcL with 
piperazine (1:1). 

Estrone hydrogen sulfate compound with piperazine (1:1) 
[7280-37-7]. 

» Estropipate contains not less than 97.0 percent 
and not morę than 103*0 percent of CisHbzOsS * 
C 4 H 10 N 2 , calculated on the dried basis* 

Packaging and storage—Preserve In tight containers. 
USP Reference standards (11)— 

USP Estrone RS 
USP Estropipate RS 

tdentifkation, tnfrared Absorption (197K). 

Loss on drying (731)—Dry it at 105° for 1 hour: it loses 
not morę than 1.0% of Ifs weight. 

Residye on icjnitaon (281): not morę than 0.5%. 

Free estrone— 

Stock impurity standard preparation —WeEgh accurately 
25.0 mg of USP Estrone RS into a 100-mL volumethc fiask, 
drlute with spectrophotometric-grade methanol to vo3ume, 
and sonicate to acnieve complete solution. 

impurity standard preparation —Weiah accurately 25.0 mg 
of USP Estropipate RS into a 25-mL volumetric fiask, add 
2.0 mL of Stock impurity standard preparation , dilute with 
spectrophotometric-grade methanol to vo3ume, and soni¬ 
cate to achieve complete solution. 

Standard preparation —Weigh accurately 25.0 mg of USP 
Estropipate RS into a 25-mL yolumetric fiask, dilute with 
spectrophotometric-grade methanol to vofume, and soni¬ 
cate to achieve complete solution. 

Test preparation —Using a portion of Estropipate, accu¬ 
rately weighed, prepare as directed under Standard prepara - 
tion. 

Mobile phase —Mix 650 mL of 0.025 M potassium 
dihydrogen phosphate with 350 mL of spectrophotometric- 
grade acetonitrile. Filter the solution through a membranę 
iilter having a porosity of 1 pm or less, and degas at a 
ressure of less than 100 mm of mercury until no further 
ubbles appear. The concentration of acetonitrile may be 
varied to meet system suitabifity reguirements and to pro- 
vide a suitable efution time for all components. 

Chromatographic system —Typically, a high-pressure liquid 
chromatograph, operated at room temperaturę, is fitted 
with a 30-cm x 3,9-mm stainless Steel column that contains 
packing LI. The mobile phase Is maintained at a pressure 
and fiow ratę (approxtrmate!y 1*5 mL per minutę) capable of 
giving the reguired resolution (see System suitabifity test) 
and a suitable elution time. An UV detector that monitors 
absorption at a wavelength of 21 3 nm is used with a re- 
corder adjusted such that approximately 0,04 absorbance 
unit gives a full-scale reading. 

System suitability fest—Chromatograph two injections of 
the impurity standard prepara tion , and determine that after 
the injection front the smali peak (estrone) after the major 
peak does not drffer in peak response between the dupilcate 
injections by morę than 4%. Also determine that the smal! 
peak after the major component has a retention time rela- 
tive to the major component of approximate]y 5.5. (For a 
particular column, resolution may be inueased by decreas- 
ing the amount of acetonitrile in the Mobile phase,) 

Procedurę —Inject separately 5.0 -liL portions of the Stan¬ 
dard preparation , the Impurity standard preparation , and the 
Test preparation into the high-pressure liguid chromatograph 
by means of a suitable sampling valve or high-pressure 
microsyringe* Measure the peak responses for the estrone 
peak relative to the estropipate peak obtained with the 
Standard prepara f/on, the impurity standard preparatbn f and 


CtbELzOsS * GH 10 N 2 436 .56 
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the Test preparation. Calculate the percentage of free estrone 
taken by the formula: 

2,$(C/W)(Hu/Hs) 

in which Hu and are the measured peak heights of the 
impurity (estrone) in the Test preparation and tne Impurity 
standard preparation corrected for the peak herght of es- 
Irnne in the Standard preparation , resperhwefy, W is the 
weight, in mg, of estropipate in the Test preparation, and C 
is the concentration, in pg per mL, of USP Estrone RS in the 
Impurity standard preparation. Not morę than 2.0% is found. 
Assay— 

Standard preparation —Prepare as directed under Free es- 
trone . 

Assay preparation —Prepare as directed for Test preparation 
under Free estrone. 

Chromatographic system —Use the same system as in test 
for Free estrone . Adjust the recorder so that approximately 
0.4 absorbance unit gives a full-scale reading. 

System suitahifity test —Chroma tog raph two injections of 
the Standard preparation, and dete.rmf.ne that only one ma¬ 
jor peak is observed after the injection front. The peak re- 
sponses between the dupiicate injections for the major peak 
do not differ by morę than 3%. 

Procedurę —Injeet 5.0 fiL of the Assay preparation and the 
Standard preparation into the high-pressure liguid chromato- 
graph by means of a suitable sampling valve or high-pres- 
sure microsyringe, Measure the peak heights for the respec- 
tive estropipate peak (it is actualJy an estrone sulfate peak) 
obtained with the Assay preparation and the Standom prepa¬ 
ration. Calculate the guantity, in ma of CtsH^OsS ■ C 4 HioN 2 
in the portion of Estropipate taken oy the formula: 

25C(Hu/Hs) 

in which Hu and are the peak heights obtained with the 
Assay preparation and the Standard preparation, respective!y, 
and C is the concentration, in mg per mL, of USP Estropi¬ 
pate RS in the Standard preparation . 


Estropipate Va€fBnal Cream 

» Estropipate Vaginal Cream contains not less 
than 90*0 percent and not morę than 120.0 per- 
cent of the labeled amount of estropipate 
(CieH 220 sS * C 4 H 10 N 2 ), in a suitable cream base. 

Packagifig and storage—Preserve in colJapsible tubes. 

USP Reference standarcSs (11)— 

USP Estropipate RS 

Identification— 

Arsenomolybdate spray reagent— Dissolve 25 g of ammo- 
nium molybdate in 450 mL of water, add 21 mL of sutfuric 
acid, and mix, Add 3 g of dibasic sodium arsenate 
heptahydrate disso]ved in 25 mL of water, mix, and incu- 
bale al 37 ±2* for 24 Lo 48 hours. 5lorę, prutecLed from 
fight 

Procedurę— Transfer a portion of Vagina! Cream, equiva- 
lent to about 8 mg of estropipate, to a Container. Add 
20 mL of methanoi, stir to obtain a homogeneous mixture, 
and pass through filter paper, Apply 30 pL of the filtrate anc 
30 j±L of a Standard solution of IISP Estropipate RS in meth¬ 
anoi contalning about 400 fig per mL to a suitable thin-layer 
chromatograpnic piąte (see Chromatography (62 1)) coated 
with a 0.25-mm Jayer of chromatographic silica gel mixture> 
Allow the spots to dry, and develop the chromatogram in a 
solvent system consisting of a mixture of chloroform and 


methanoi (10:8) unttl the solvent front has moved about 
14 cm from the origm, Remove the piąte from the devefop- 
ing chamber, mark the solvent front, and allow the solvent 
to evaporate. Locate the spots by lightly spray ing with Arse- 
nomolybdate spray reagent and by heating at 105° for about 
20 minutes: the Rf values of the principal spots obtained 
from the test solution correspond to tnose obtained from 
the Standard solution. 

Minimum fili (755): meets the requirements. 

Assay— 

Mobile phase— Prepare a flltered and degassed mixture of 
0.1 M monobasic potassium phosphate, methanoi, and ace- 
tonltrile (215:59:59). Make adjustments if necessary (see 
System Suitability under Chromatography (621)). 

Diluent —Prepare a mixture of water and methanoi (1:1). 

Resolution solution— Dissolve a suitable quantity of 4'-ni- 
troacetophenone in methanoi to obtain a solution having a 
known concentration of about 1.0 mg per mL Transfer 
5.0 mL of the solution so obtained to a 200-mL voiumetric 
fiask, dilute with Diluent to volume, and mix. 

Standard preparation— Disso]ve an accurately weighed 
guantity of USP Estropipate RS in Diluent, and dilute quan- 
titatively, and sfepwise If necessary, with Diluent to obtain a 
solution having a known concentration of about 1.0 mg per 
mL. Transfer 5.0 mL of the solution so obtained to a 100-mL 
vofumetric fiask, dilute with 0.05 M piperazine to volume, 
and mix. Transfer 5.0 mL of the solution so obtained to a 
25-mL vo!umetric fiask, add 5.0 mL of the Resolution solu¬ 
tion , dilute with 0.05 M piperazine to volume, mix, and 
filter. 

Assay preparation —Transfer an accurately weighed por¬ 
tion of VagEnaE Cream, equivalent to about 1,5 ma of es¬ 
tropipate, to a 125-mL separator, add 50 mL of chloroform 
and 20 ml of 0.05 M piperazine, and extraet for 3 minutes. 
Collect the organie extract in another separator, and extract 
the aqueous layer with an additional 20-mL portion of chlo¬ 
roform. Combine the organie phases, wash with a 20-mL 
portion of 0.05 M piperazine for 3 minutes, and collect the 
aqueous washings. Discard the organie layer. Rinse the 
separators with 0.05 M piperazine, and add the hnse to the 
aqueous washings. Transfer the aqueous extract and the 
agueous washings to a 100-mL volumetric fiask, dilute with 
0.05 M piperazine to volume, and mix. Transfer 15.0mL of 
the solution so obtained to a 25-mL yolumetric fiask, dilute 
with 0.05 M piperazine to volume, mfx, and filter. 

Chromatographic system (see Chromatography (621})—The 
liguid chromatograph is eguipped with a 21 3-nm detector 
and 4.6-mm x 25-cm coiumn that contains packing LI. The 
flow ratę Is about 1 mL per minutę. [NOTE- —The injection of 
a diluted solution of 4Viitroacetophenone can be used to 
better identify the peak locus.] Chromatograph the Standard 
preparation, and record the peak responses as directed for 
Procedurę: the relative retention times are about 0.8 for 4'- 
nitroacetophenone and 1.0 for estropipate; the resolution, 

R , between 4'-nitroacetophenone and estropipate is not less 
than 2.0; and the relative standard deviation for repiicate 
injections is not morę than 2.0%. 

Procedurę —Separately injeet equal volumes (about 50 pL) 
of the Standard preparation and tne Assay preparation Into 
the chromatograph, record the chromatograms for not less 
than 30 minutes for the Standard preparation and 90 min¬ 
utes for the Assay preparation f and measure the responses 
for the major peaks. Calculate the quantity, in mg, of es¬ 
tropipate (CittH^OsS ■ CjhhohL) in tne portion of Vagina! 
Cream taken by the formula: 

1 66.67C(ru / Cs) 

in which C is the concentration, in mg per mL, of USP Es¬ 
tropipate RS in the Standard preparation; and ru and r$ are 
the peak responses obtained from the Assay preparation and 
the Standard preparation , respectively. 
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Estropipate Taibflets 

» Estropipate Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of estropipate CC 18 H 22 O 5 S ■ 
C 4 H 10 N 7 ). 

Packaglfig and sto ragę—Preserve in well-closed contain- 

ers. 

USP Eeference standards (11)— 

USP Estropipate RS 

Identification—The retention time of the major peak in 
the chromatogram of the Assay preparation corresponds to 
that in the chromatogram of tne Standard preparation , as 
obtained in the Assay. 

OissoSution (711)— 

Medium: 0.05 M pH 6 .B phosphate buffer; 900 ml. 

Apparatus 2: 75 rpm. 

Time: 30 minutes, 

Determine the amount of C^Hż^OsS ■ CiHjoNj dissoived 
by employing the following method, 

Diluent and Mobile phase— Proceed as directed in the As¬ 
say, 

System suitability soiution —Transfer about 100 mg of 4'- 
nitroacetophenone, accurately weighed, to a lOG-mL volu- 
metric fiask, and dissolye in methanol, sonicating if neces- 
sary. Dilute with methanoJ to yolume, and mix, Pipet 2mL 
of this soiution into a 25G-mL volumetric fiask, dilute with 
water to volume, and mix. 

Standard soiution —Dissolye an accurately weighed quan- 
tjty of USP Estropipate RS in Diluent sonicating if netessary, 
and dilute quantitatively with Diluent to obtain a soiution 
having a known concentration of about 1 mg per mL, Pipet 
2 mL of this soiution into a 100 -ml yolumetric fiask, dilute 
with water to yolume, and mix. Pipet 4 mL of the soiution 
so obtained into a second IGG-mL yolumetric fiask, add 
S.OmLofthe System suitability soiution , dilute with water to 
yolume, and mix. 

Test soiution —Transfer an accurately measured yolume of 
a flltered portion of the soiution under test, equivalent to 
about 20 pg of estropipate, to a 25-mL yolumetric fiask. Di¬ 
lute with water to yolume if the contents are less than the 
nominał yolume of the fiask, and mix. 

Chromatographic system (see Chromatography (621))— 
Prepare as directed in the Assay. To evaluate the system suit¬ 
ability reguirements, use the Standard soiution. 

Procedurę —Separately inject equal yolumes (about 
300 pL) of the Standard soiution and the Test soiution into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, Calcu la te the quan- 
tity of CisfeOsS ■ C 4 H 10 N 2 dissolved. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of C ia H 220 5 S * CiHtoN^ is dissolved in 30 minutes. 

Uniforniity of dosage units (905): rneet the reguire¬ 
ments. 

Procedurę for cohtent uwiformity— 

Diluent, Mobile phase, System suitability soiution, Standard 
preparation , and Chromatographic sysfem—Prepare as di¬ 
rected in the Assay, 

Test preparation —-Transfer 1 Tablet to a 50-mL yolumetric 
fiask, add 20 ml of water, Insert the stopper, and shake by 
mechanical means for about 30 minutes or until the Tablet 
disintegrates, Add 20 ml of methanol, insert the stopper, 
and shake by mechanical means for about 60 minutes, Di¬ 


lute with Diluent to yolume, and mix. Transfer an accurately 
measured yolume of this stock soiution, equivalent to about 
0.25 mg of estropipate, to a 25-mL yolumetric fiask, dilute 
with Diluent to yolume, and mix. Pass this soiution through 
a solyent-resistant membranę filter having a 1 -prrt or finer 
poroslty, discarding the first portion of the filtrate. 

Procedurę —Proceed as directed in the Assay , except to 
use the Test preparation instead of the Assay preparation . 
Assay— 

Diluent —Prepare a mixture of methanol and water (1:1). 

Mobile phase— Dissoive 1 3.6 g of monobasic potassium 
phosphate in 1000 mL of water, and mix. Mix 600 mL of 
the resulting soiution with 200 mL of methanol, add 200 mL 
of acetonitrile with stirring, and mix. Filter, and degas. Make 
adjustments if necessary (see System Suitability under Chro¬ 
matography (621)), 

Standard preparation —Dissolye an accurately weighed 
guantity of USP Estropipate RS in Diluent , sonicating if nec¬ 
essary, and dilute quantitatively with Diluent to obtain a so- 
fution haylng a known concentration of about 1 mg per mL. 
Pipet 1.0 mL of this soiution into a 100-mL yolumetric fiask, 
dilute with Diluent to yolume, and mix. 

Syste/r? suitability soiution— Transfer about 100 mg of 4'- 
nitroacetophenone, accurately weighed, to a 100-mL volu- 
metric fiask, and dissolye in methanol, sonicating if neces¬ 
sary, Dilute with methanol to yolume, and mtx. Pipet 5 mL 
of this soiution into a 200-mL yolumetric fiask, dilute with 
Diluent to yolume, and mix. Pipet 5 mL of the soiution so 
obtained into a 25-mL yolumetric fiask, dilute with Standard 
preparation to yolume, and mix. 

Assay preparation —Transfer 20 Tablets to a 1000-mL yolu¬ 
metric fiask, add 200 mL of water, insert the stopper, and 
shake by mechanical means for about 30 minutes or until 
the Tablets disintegrate completeiy. Add 200 mL of metha¬ 
nol, insert the stopper, and shake by mechanical means for 
about 60 minutes. Dilute with Diluent to yolume, and mix. 
Transfer an accurately measured yolume of this stock solu- 
tion, equivalent to about 0.25 mg of estropipate, to a 
25-mL yolumetric fiask, dilute with Diluent to yolume, and 
mix. Pass this soiution through a solyent-resistant membranę 
filter havsng a 1 -jim or finer porosity, discarding the first 
portion of the filtrate. 

Chromatographic system (see Chromatography <621»—-The 
liquid chromatograph is eguipped with a 213-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI. 
The flow ratę is about 2 mL per minutę. Chromatograph the 
System suitability soiution, and record the peak responses as 
directed for Procedurę: the relative retention times are about 
0.85 for 4 # -nitroacetophenone and 1.0 for estropipate; the 
resolution, R f between estropipate and 4'-nitroacetophenone 
is not less than 3.0; and the relatiye standard deyiatson for 
replicate injections is not morę than 2 . 0 %, 

Procedurę —Separately inject equal yolumes (about 50 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcufate the quan- 
tity, in mg, of estropipate (C 18 H 22 O 5 S * GiHinNs) in each Tab¬ 
let taken by the formula: 

(25C/V)(ru/r s ) 

in which C is the concentration, in mg per mL, of USP Es- 
tropi pa te RS in the Standard preparation; V is the yolume, in 
mL, of the stock soiution taken to prepare the Assay prepa¬ 
ration; and fu and rj are the peak responses for estropipate 
obtained from the Assay preparation and the Standard prepa¬ 
ration , respectiyely. 
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Eszopiclone 



G,7Hi7CIN 6 0j 388.81 

1 -Piperazirtecarboxylic acid, 4-methyl-, 6-(5-chloro- 
2-pyr(dinyl)-6,7-dihydro-7-oxo-5H-pyrrolo[3,4-£)]pyrazin- 
5-yl ester, (55)-; 

(+)-(55)-6-(5-Chloropyi'idin-2-yl)-7-oxo-6,7-dlhydro-5fy-pyr- 
rolo[3,4-b]pyrazin-5-yl 4-methylpiperazine-1 -carboxylate 
[1 38729-47-2]. 

DEFINITION 

Eszopiclone contains NIT 98.5% and NMT 101.0% of es¬ 
zopiclone (CuHizCINiOj), calculated on the dried basis. 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

• B. The retention time of the major peak of the Sample 

soiution corresponds to that of the second peak of the 
System suitability soiution, as obtained in the Limit of R- 
Isomer test. 

ASSAY 

• Procedurę 

Soiution A: 1*4 g/l of anhydrous drbasic sodium phos- 
phate in water 

Mobile phase: Acetonitrile and Soiution A (25:75) ad- 
justed with phosphoric add to a pH of 6.5 
Standard stock soiution: 1 mg/mL of USP Eszopiclone 
RSprepared as follows, Transfer a suitable guantity of 
USP Eszopiclone RS to an appropnate volumetiic fiask 
and add 15% of the finał fiask volume of acetonitrile. 
Add 15% of the finał fiask volume of Mobile phase. Son¬ 
ication may be used to promote dissolution. Dilute with 
Mobile phase to vofume. 

Standard soiution: 0,2 mg/mL of USP Eszopiclone RS 
from Standard stock soiution in Mobile phase 
Sample stock soiution: 1 mg/ml of Eszopiclone pre- 
pared as follows* Transfer a suitable guantity of Es¬ 
zopiclone to an appropriate volumetric fiask and add 
15% of the finał fiask volume of acetonitrile. Add 15% 
of the finał fiask volume of Mobile phase * Sonication 
may be used to promote dissolution* Dilute with Mobile 
phase to volume. 

Sample soiution: 0*2 mg/mL of Eszopiclone from Sam¬ 
ple stock soiution in Mobtle phase 
Chromatographk system 
(See Chromatogropny ^62^) ł System Suitability .) 

Modę: LC 

Detector: UV 305 nm 

Column; 4.6-mm x 15.0-cm; 5-pm packing LI 
Flow ratę: 1.5 ml/min 
Injection vo!ume: 20 pL 
Run time: NLT 2.5 times the retention time of 
eszopiclone 


System suitability 
Sample: Standard soiution 
Suitability reauirements 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 1.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of eszopiclone (CirHuCINaOi) 
in the portion of Eszopiclone tOKen: 

Result = {rjri) x (C%fC u ) x 100 

r u s peak response from the Sample soiution 

r s = peak response from the Standard soiution 

C$ - concentration of USP Eszopiclone RS in the 
Standard soiution (mg/mL) 

Cu = concentration of Eszopiclone in the Sample 
soiution (mg/mL) 

Acceptance criteria: 98.5%-101,0% on the dried basis 

impurities 

* RlSIDUE ON Icnition (281): NMT 0.10% 

* OR GANIĆ IMPURITIES 

Soiution A: 8.1 g/L of sodium lauryl sulfate and 2*1 g/L 
of monobasie sodium phosphate in water 
Mobile phase: Acetonitrile and Soiution A (628:1000) 
adjusted with phosphoric add to a pH of 4*0 
System suitability soiution: 0*04 mg/mL each of USP 
Eszopiclone Related Compound A RS and USP Es¬ 
zopiclone RS in Mobile phase , Sonication may be used 
to promote dissolution. 

Standard stock soiution: 0*4 mg/mL of USP Es¬ 
zopiclone RS in Mobile phase * Sonication may be used 
to promote dissolution. 

Standard soiution: 0*004 mg/mL of USP Eszopiclone 
RS from Standard stock soiution in Mobile phase 
Sample soiution: 4 mg/mL of Eszopiclone in Mobile 
phase. Sonication may be used to promote dissolution* 
Chromatographic system 
(See Chroma tog ropny (621), System Suitability *) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 30° 

Flow ratę: 1.5 mL/min 
Injection vo!ume: 20 pL 

Run time: 2.7 tlmes the retention time of eszopiclone 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

Suitability reguirements 

Resolution: NLT 2*0 between eszopiclone related 
compound A and eszopiclone, System suitability 
soiution 

Tailing factor: NMT 1*5 for eszopiclone, System suita¬ 
bility soiution 

Relative standard deviation: NMT 5*0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each impurrty in the por* 
tron of Eszopiclone tafcen: 

Result = (ry/rj) x (Cs/Q) x 100 

r u - peak response of each impurity from the 
Sample soiution 

fs = peak response of eszopiclone from the 
Standard soiution 

Cs = concentration of USP Eszopiclone RS in the 
Standard soiution (mg/mL) 

Cu = concentration of Eszopiclone in the Sample 
soiution (mg/mL) 

Acceptance criteria: See Tobie h Disregard peaks be- 
Iow 0*05%, 
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Table 1 


Name 

fteiafive 

Retention 

Time 

Aeceptance 

Criteria, 

NMT (%1 

Zopidone alcohoh 

0.14 

0.10 

Eszopidone related 
compound A 

0.93 

0.10 

EszoDidonG 

1.0 


Any indmdual 
unsperified mnpurlty 

— 

0.10 

Total imourittes 

—. 

0.3 


* 6 - (5 -C h Ig ro py ii d rn -2 -y I) - 7-hydroxy-6, 7 -di hydro-5 ft-py rro to [ 3 , 4 - b] py razin - 
5-one. 


* Liiwit of H-Isombk 

Mobile phase: 1 mL of diethylamine En 1000 ml of ab- 
solute alcohol. Sonication may be used to promote 
dissolutEon. 

System suitability solution: 0.5 mg/mL of USP Es- 
zopidone RS and 0.1 mg/mL of USP Zopidone /Msomer 
RS prepared as follows, Transfer suitable amounts of 
USP EszopicEone RS and USP Zopidone /Msomer RS to 
an appropriate vo!umetric fiask. Add 20% of the fiask 
volume of dEehloromethane. Sonication may be used to 
promote dissolution. Dilute with absolute alcohot to 
volume, 

Sample solution: 0.5 mg/mL of Eszopidone prepared 
as follows. Transfer a suitable amount of Eszopidone to 
an appropriate yolumetric fiask. Add 20% of the fiask 
vo[ume of dichioromethane. Sonication may be used to 
promote dissolution. Dilute with absolute afcohol to 
vo1ume. 

Chromatographic system 
(See Chroma tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 303 nm 

Colurnn: 4,6-mm x 25.0-cm; 5-pm packing L40 
Flow ratę: 0.5 mL/min 
Injection votume: 20 pL 
Run trme: NLT 1.3 times the retention time of 
eszopidone 
System suitability 
Sample: System suitability solution 
[Notę— The relative retention times of zopidone ft-iso- 
mer and eszopidone are about 0.7 and 1.0, 
respectiveiy,] 

Suitability reguirements 

Resolutron: NLT 3.0 between zopidone R-isomer and 
eszopidone 
Analysis 

Sample: Sample solution 

Calculate the percentage of zopidone R-isomer In the 
portion of Eszopidone taken: 

Result = (te/fr) x 100 

fu - peak response of zopidone fl-isomer from the 
Sample solution 

rj - sum of the peak responses from the Sample 
solution 

Aeceptance criteria: NMT 0.30% 

5PECIFIC TESTS 

* LOSS ON DRYING (731) 

Analysrs: Dry at 105° under vacuum for 3 h. 

Aeceptance criteria: NMT 0.50% 

ADDITIONAL REQUIREMENT£ 
o Packaging and Storage: Preserve in tight containers. 
Storę at controfied room temperaturo. 


• USP REFERINCE STAN0ARDS (Tl) 

USP Eszopidone RS 

USP Eszopidone Related Compound A RS 
ó-(5-Ch[oropyridin“2-yf)“7-oxo-ó,7“dihydrO“5ff-pyrrolo 
[3,4-5]pyrazin-5-yl 4-methylpiperazine-l -carboxy!ate 
4-oxide, 

C 1 ? Hi?CIN 6 0 4 404.81 
USP Zopidone /Msomer RS 

(/?)“ó-(5-Chlorapyridin-2-yl)-7-oxo-6,7-dihydro-5H-pyr- 
rolo[3,4-b]pyrazin-5-yl 4-methylpiperazine- 
1 -carboxylate. 

C 17 Hi7CIN603 388.81 


Eszopicflorgę TabBets 

DEFINITION 

Eszopidone Tablets contain NLT 90.0% and NMT 110.0% of 
the Eabeled amount of eszopidone (C^Hi/GN^Ch). 

IDENTIFICATION 

* A. INFRARED ASSORPTION (197K) 

Standard: USP Eszopictone RS 

Sample: Nominaily 37.5 mg of eszopidone from Tablets 
prepared as follows. Powder a number of Tablets, and 
mix the resulting powder. Transfer a portion of powder, 
equivafent to 37.5 mg of eszopidone, to a suitable Con¬ 
tainer, add 30 mL of acetone, and shake. Dilute with 
acetone to 50 mL and pass the resulting solution 
through a suitable filter, Evaporate the filtrate to dry- 
ness on a water bath and dry the residue in an oven at 
60° for 2 h, 

Aeceptance criteria: Meets the requirements 

* B, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained tn the Assoy. 

ASSAY 

* Procedurę 

Solution A: 1.4 g/L of anhydrous dibasic sodium phos- 
phate in water 

Mobile phase: Acetonitrile and Solution A (25:75) ad- 
justed with dilute phosphoric acid to a pH of 6,5 ± 0.05 
Standard stock solution: 0.5 mg/mL of USP Es¬ 
zopidone RS prepared as follows. Transfer a suitable 
quantity of USP Eszopidone RS to an appropriate volu- 
metric fiask and add 50% of the finał fiask volume of 
acetonitrile. Sonication may be used to promote disso- 
lution, Dilute with acetonitrile to volume. 

Standard solution: 0.03 mg/mL of USP Eszopidone RS 
from Standard stock solution in Mobile phase passed 
through a suitable filter of 0.45-pm porę size, Use the 
filtrate. 

Sample stock solution: Nominaily 0.2 mg/mL of es¬ 
zopidone from Tablets prepared as follows. Transfer 
NLT 5 intact Tablets to a suitable yolumetric fiask. Add 
5% of the fina! fiask vo!ume of Solution A and sonicate 
in cool water for 5 min with eon stan t shaking. Add 
30% of the finał fiask volume of acetonitrile and soni¬ 
cate for 15 min, Dilute with acetonitrile to volume. 
Centrifuge the resulting solution and use the 
supernatant. 

Sample solution: Nominaily 0.03 mg/mL of eszopidone 
from Sample stock solution in Mobile phase passed 
through a suitable filter of 0.45-j.tm porę size, Use the 
filtrate. 
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Chromatographk system 

(See Chromatograpny (621} t System Suitability.) 

Modę: LC 

Detector: UV 303 nm 

Column: 4.6-mm x 15,0-cm; 5-jttm packing LI 
Column temperaturę: 30* 

Flow ratę: 1.5 mL/min 
Injection volume: 50 pL 

Run time: NLT 1.9 times the retention time of 
eszopiclone 
System suitability 
Sample: Standard solution 
Suitability reauirements 
Taillng factor: NMT 2,0 
Re!atlve standard devratron: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of the fabeled amount of es¬ 
zopiclone {Ci 7 Hi ? CIN 6 0j) in the portion of Tablets 
taken: 

Result = (fu/rs) x (C s /Q) x 100 

fu = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Ó = concentration of USP Eszopiclone RS in the 
Standard solution (mg/mL) 

C y - nominał concentration of eszopiclone in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
* DlSSOLUTION (711) 

Medium: OJ N hydrochlonc acid; 500 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Solution A: 1.4 g/L of anhydrous dibasic sodium phos- 
phate in water 

Mobile phase: Acetonitrile and Solution A (30:70) ad- 
justed with dilute phosphoric acid (1 in 10) to a pH of 
6,5 ± 0 05 

Standard stock solution: OJ mg/mL of USP Es¬ 
zopiclone RS in acetonitrile- Sonication may be used to 
promote dissoiution. 

Standard solution: (L/500) mg/ml of USP Eszopiclone 
RS from Standard stock solution in Medium , where i is 
the Tablet label claim in mg. Pass the resulting solution 
through a suitable fil ter of u.45-pm porę size and use 
the fil tratę. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size and 
use the fil tratę. 

Chromatographk system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 303 nm 

Column: 4,6-mm x 15.0-cm; 5-pm packing LI 
Column temperaturę: 30° 

Flow ratę: 1.2 mL/min 
Injection volume: 100 pl 
Run tlme: NLT 1,5 times the retention time of 
eszopiclone 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Taillng factor: NMT 2.0 
Reiative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the iabeled amount of es- 
zopiclone (C^H^CINtCh) dissolved: 

Result = (ru/n) xQxVx(l /L) x 100 

fu - peak response from the Sample solution 


r$ - peak response from the Standard solution 
Q = concentration of USP Eszopiclone RS In the 
Standard solution (mg/mL) 

V = volume of Medium , 500 mL 
L = labę] claim (mg/Tablet) 

Acceptance criteria: NLT 80% (Q) of the Iabeled 
amount of eszopiclone (Ci?Hi 7 CfN fi 0 3 ) is dissolved. 

* Uniformity of Dosage Units (905): Meets the 

reąuirements 

IMPURiTIES 

* OrGAKIC iMPURlTłES 

Protect all Solutions from light. 

Solution A: 8*1 g/L of sodium lauryf sulfate and 6.9 g/L 
of monobasic sodium phosphate in water. Sonicate for 
NLT 15 min and do not fet the temperaturę of the 
water bath exceed 25 a . Pass the resulting solution 
through a suitable filter of 0,45-pm porę size, Foam 
may form during filtration. 

Mobile phase: Acetonitrile and Solution A (37:63) ad- 
justed with dilute phosphoric acid (1 in 100) to a pH of 
4.8 ± 0.05 

Diiuent: Acetonitrile and Solution A (37:63) adjusted 
with dilute phosphoric acid (1 in 100) Eo a pH of 2.5 ± 
0.05 

System suitability solution: 0,008 mg/mL each of USP 
Eszopiclone Related Compound A RS and USP Es- 
zopidone RS In Diiuent. Sonication may be used to pro¬ 
mote dissoiution. 

Standard solution: 0.008 mg/mL of USP Eszopiclone 
RS in Diiuent passed through a suitable membranę filier 
of 0.45-j.im porę size. Use the filtrate. Sonication may 
be used to promote dissoiution. 

Sample solution: Nominalty 0.8 mg/mL of eszopiclone 
in Diiuent prepared as follows, Crusn NLT 20 Tablets to 
a fine powder and transfer a suitable portion to an ap 
propriate voiumetric fiask. Add 60% of the finał fiask 
volume of Diiuent, sonicate for 15 min in cold water 
with peiiodk shaking, and dilute with Diiuent to vof- 
ume. Pass the resulting solution through a suitable 
membranę filter of 0.45-pm porę size, and use the 
filtrate. 

Chromatographic system 

(See Chromotograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 303 nm 

Column: 4.6-mm x 25<m; 5-pm packing LI 

Column temperaturę: 30° 

Flow ratę: 1.5 mL/min 
Injection volume: 50 jliL 
Run time: NLT 2 times the retention time of 
eszopiclone 
System suitability 

Samples: System suitabiiity solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 10 between eszopiclone related 
compound A and eszopiclone, System suitability 
solution 

Taillng factor: NMT 2.0 for eszopiclone, Standard 
solution 

Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each degradation product 
in the portion of Tablets taken: 

Result ^ (fuM) x (C s /Cu) x (1/F) x 100 

r u - peak response of each degradation product 
from the Sample solution 
r$ - peak response of eszopiclone from the 
Standard solution 
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C 5 - concentration of USP Eszopiclone RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of eszopiclone in the 
Sampfe solution (mg/mL) 

F = relative response factor (see Tobie 1 ) 
Acceptance criteria: See Tobie T. Disregard peaks less 
than 0.04%, 


Table T 


Na me 

Retative 

IRetention 

Time 

ftelative 

Response 

Factor 

Acceptance 
Criteria, 
NMT f 

Zopiclone 

alcohoh 

0.11 

1.7 

1.0 

2-Amino-5- 

chloropyridine 

0.21 

0.76 

1.0 

Eszopidone 
related 
compound A 

0,44 

0.86 

1.0 

Eszopiclone 

1.0 

_ 

_ 

Any indmdual 
unspedfied 
degradation 
product 

— 

1.0 

0.50 

Total degradation 
Products 

— 

— 

2.0 


^^S-Chloropyridln-Z-yiyZhydroay-fi, 7-dihydro-5H“pyrroloE3,4-b]pyrazin- 
5-one. 


ADDflTIONAL REQUIREMENTS 

o Packaging AND Storach; Preserve in tight containers. 

Storę at controlled room temperaturę, 
a USP Referenci Standards (11) 

USP Eszopiclone RS 

USP Eszopiclone Related Compound A RS 
6-( 5 -Ch I oropyridi n-2-y l)-7-oxo-ó, 7-d i hydro-5 H-pyrrolo 
[3,4-6]pyrazin-5“y! 4-methyfpiperazine-l -carboxylate 
4-oxide, 

Ci ? Hi ? CIN e O, 404.81 


Ethacrynate Sodium for Injection 



C 13 HnCI 2 Na0. 1 325.12 

Acetic add, [2,3-dEchforo-4“(2-methylene“1-oxobutyl)phe- 
noxy]-, sodium salt; 

Sodium [2,3-dEchloro-4-(2-methylenebutyryl)phenGxy]ace- 
tate [6500-81 -8]. 

DEFINITION 

Ethacrynate Sodium for Injection is a sterile, freeze-dried 
powder prepared by the neutralization of Ethacrynic Acid 
with the aid of Sodium Hydroxide. It contains an amount 
of ethacrynate sodium equivalent to NIT 90.0% and NMT 
II 0.0% of the labeled amount of ethacrynic acid 
(C T 3H;zCI 2 0,). 

IDENTIFICATION 

o A. Ultraviolet Absorption (197U) 

Diluent: AcidifEed methanol prepared by adding 9 mL 
of hydrochlonc acid to 100 mL of methanol 


Sam ple solution: 50 pg/mL in Diluent 
Acceptance criteria: Meets the regutrements 

ASSAV 

• Procedurę 

Buffer: Mix 10 mL of tiiethyfamrne and about 900 mL 
of water En a 1-L Yofumetric fiask. Adiust with phos- 
phoric acid to a pH of 6.8 ± 0,1, ano dilute with water 
to yolume. 

Diluent: Acetonitnle and water (20:30) 

Mobile phase: Acetonitrile and Buffer (400:600) 
Standard solution: 0.5 mg/mL of USP Ethacrynic Acid 
RS in Diluent 

Sampfe stock solutlon: Nominałly equivalenl to 
2,5 mg/mL of ethacrynic acid from a suitable number 
of containers of Ethacrynate Sodium for Injection pre- 
pared as follows. Combine the contents of a suitable 
number of containers of Ethacrynate Sodium for Injec- 
tion, equivalent to about 500 mg of ethacrynic acid, in 
a 200-mL volumetric fiask. Add 5 mL of Diluent to each 
Container, mix to dissolve the contents, and combine 
the resulting Solutions in the volumetric fiask taken. 
Rinse each Container with two additional 5-mL portions 
of Diluent , add the rinsings to the solution in the volu- 
metric fiask, and dilute with Diluent to volume. 

Sam ple solution: 0.5 mg/mL of ethacrynic add in Diiu - 
ent from Sampfe stock solution 
Chromatographic system 
(See Chromotograpny (621), System Su i ta b Hity.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume; 10 jil 
System suitability 
Sampfe: Standard solution 
Suitability requirements 
Column efficiency: NU 1200 theoretical piates 
Tailing factor: NMT 2 
Capacity factor, IT: NLl 0.8 
Refative standard deviatlon: NMT 1,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
ethacrynic add (CfiHuCbO^) In the portion of 
Ethacrynate Sodium for Injection taken: 

Result - ( rufrs ) x (Cs/Cu) x 100 

r u = peak response from the Sample solution 

r 5 = peak response from the Standard sofution 

Cs - concentration of USP Ethacrynic Acid RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of ethacrynic acid in 
the Sample solution (mg/mL) 

Acceptance criteria: 90,G%-110,0% 

PERFORMANCE TESTS 

• Uniformity of Dosage Units (905): Meets the 
reguirements 

SPECIFIC TESTS 
^ pH (791) 

Sample solution: Equivalent to 1 mg/mL of ethacrynic 
acid in Sterile Water for Injection 
Acceptance criteria: 5.0-7.0 

• Sterility Tests (71): Meets the requirements 

e Bacterial Endotokins Test (85): NMT 5.0 USP Endo- 
toxin Units/mg of ethacrynate sodium 
O CONSTITUTED SOLUTION: At the ti me of use, Et meets the 
requirements in Injectbns and Implanted Drug Products 
(1), Specific Tests , tompleteness and clarity of Solutions. 
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ADDITICWAL REQUIREMENT$ 


C hangę to read: 

* Packaging and Storage: m Packaging and Storage Re- 

ąuirements ( 659 ), Injection Packaging, Packaging for constP 
tutionm [CN 1.May. 2017) . 

■ Lareling: Labef it to indicate that it was prepared by 
freeze-drying, having been filled into its Container In the 
form of a true solution, 

* USP Reference Standards (11) 

USP Endotoxin RS 
USP Ethacrynic Add RS 


Ethacrynic Add 



C 13 H 12 CI 2 0 4 303.14 

Acetic acid, [2,3-dichloro-4-(2-methylene-]-oxQbulyl)- 
phenoxy]-. 

[2,3-Dichlon>4-(2~methylenebutyryl)phenoxy]acetit acid 
[58-54-8]. 

» Ethacrynic Acid contains not less than 97.0 per- 
cent and not morę than 102.0 percent of 
C13H12CI2O4, calculated on the dried basis. 

Caution —Use care in handling Ethacrynic 
Acid, sińce it irritates the skin, eyes, and mucous 
membranes. 

Packaging and storage—Preserve in well-closed contain- 
ers. Storę at 25°, excursions permitted between 15° and 
30 D . 

USP Reference standards (11}— 

USP Ethacrynic Acid RS 
Identification— 

A: Infrared Ahsorption (197M). 

B: Ultravh!et Absarption (197U)— 

Solution: 50 pg per mL 
Medium: methanol, 

Absorptidlies at 271 nm, calculated on the dried basis, do 
not differ by morę than 3.0%. 

C: Add 2 mL of 1 N sodlum hydroxide to about 25 mg of 
it, and beat for several minutes in a bofling water bath, Cool 
the solution, acidify with 0,25 mL of 18 N sulfuric acid, add 
0.5 mL of chromotropic acid sodium salt solution (1 in 10), 
then add, cautiously, 2 mL of sulfuric acid TS; a deep violet 
coior is produced. 

Less on drying (Z3 1 )—Dry it at a pressure not exceeding 
5 mm of mercury at 60 c for 2 hours: it loses not morę than 
0.25% of its welght. 

Residue on ignifion (281); not morę than 0.1%. 

Toluene exfracfives —Accurately weigh about 1 g into a 
glass-stoppered, 100-mL cylinder. Add 50 mL of sodium sul- 
f i te solution (2 Jn 25), andagitate until the solid dissolves. 
Aflow to stand for 20 minutes, add 5 mL of hydrochlorlc 
acid, and mix. Divide the solution between two centrlfuge 
tubes, each of which contains 15 ml of toluene. Close each 
tubę tightly, using a pojyethylene stopper, and shake vigor- 
ously during 2 minutes, occasionaliy re!leving the pressure 
from the sulfur dioxrde by loosening the stoppers. Centri- 
fugę the tubes, withdraw most of the upper layer by means 


of a syringe, avo3dtng withdrawal of any of the iower, aque- 
ous pnase, and transfer the toluene extracts to a ta red evap- 
orating dish. Repeat the extraction twice with additional 
15-mL portlons of toluene, and evaporate the eombined ex- 
tracts ona steam bath to dryness, Dry the residue at a 
pressure not exceeding 5 mm of mercury at 60° for 2 hours. 
Cool, and weigh: not morę than 2.0% of extractives is 
found. 

Equivalenf weight —Dfssolve about 400 mg, accurately 
werghed, in 100 mL of methanol, add 5 mL of water, and 
titrate with 0.1 N sodium hydroxide VS, determining the 
endpoint potentiometrically, using a calomel-glass electrode 
system. Perform a blank determination, and make any nec- 
essary correction. Calculate the equlvafent weight on the 
dried basis: it is between 294 and 309. 


Deiete the folio wlng: 

# Heavy metals, Melhod II (231): 0.001%.# 

Assay—Disso!ve about 100 mg of Ethacrynic Acid, accu¬ 
rately weighed, in 20 mL of gladal acetic acid in an lodine 
fiask. Pipet 20 mL of 0.1 N bromine VS into the fiask, add 
3 mL of hydrochloric acid, immediately insert the stopper, 
and seal tne fiask with a few mL of water in the stopper 
weil. Swirl the fiask, and allow to stand in the dark for 
1 hour. Add 50 mL of water and 1 5 mL of potassium lodide 
TS, and Immediately titrate with 0.1 H sodlum thiosulfate 
VS, addlng 2.0 mL of starch TS as the endpoint is ap- 
proached. Perform a biank determination (see Resiaual Titra- 
tions under Titrimetry (54 1)), Each mL of 0.1 N bromine is 
equivalent to 15,16 mg of C 0 H 12 CUO 4 , 


Ethacrynic Acid TabBets 

» Ethacrynic Acid Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of ethacrynic acid 
(CisHizCIaOO. 

Packaging and storage—Preserve In weILdosed contain- 
ers. 

USP Reference standards (11)— 

USP Ethacrynic Add RS 

I de nt if kati o n— 

A: Weigh a portion of finely powdered Tabiets, equivalent 
to about 50 mg of ethacrynic acid, and transfer to a 
separator contalning 25 mL of 0.1 N hydrochloric acid. Ex- 
tract with two 40-mL portlons of methylene chloride, fllter 
the extracts into a 100-mL volumetric fiask, and dilute with 
methylene chloride to volume. Transfer 10.0 mL of this solu- 
tion to a 100-mL voiumetric fiask, eyaporate in a gentle cur- 
rent of alr to dryness, and promptly dtssolve the residue in a 
portion of a 9 in 1000 mixture of hydrochloric add in anhy- 
drous methanol, then dilute with the addic methanol to 
yolume: the UV absorptron spectrum of the solution exhlblt 5 
maxima and minima at the same wavelengths as that of a 
solution of USP Ethacrynic Add RS in the acidic methanol 
containlng 50 pg per mL, concomltantly measured. 

B: A portion of powdered Tablets, equlvaient to 25 mg of 
ethacrynic acid, responds to Identification test C under 
Ethacrynic Acid . 

Dissolutiofli (711)— 

Medium: 0.1 IVI phosphate buffer, prepared by mixing 
13.6 g of monobasic potassium phosphate and 92.2 mL of 
1 N sodium hydroxide with water to obtain 1000 mL of a 
solution hayfng a pH of 8.0 ± 0.05; 900 mL. 
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Apparatus 2: 50 rpm, 

Time: 45 minutes. 

Procedurę —Determine the amount of C 13 H 12 CI 2 O 4 dis- 
solved by employing UV absorption at the wavetength of 
maximum absorbance at about 277 nm on filtered portions 
of the solution under test, suitably diluted with Medium, in 
eomparison with a Standard solution having a known con- 
centration of USP Ethacrynic Acid RS in the same Medium . 

Tolerances—U ot less than 75% (Q) of the labeled amount 
of C 13 H 12 G 2 G 4 is dissolved in 45 minutes. 

Uniformity of dosage unlts (905): meet the requfre- 
ments, 

Procedurę for content uniformity—i Add 1 Tablet to a 
100-mL volumetric fiask containing 10 mL of water, and al- 
low to stand for 15 minutes, shaking occasionally until the 
tablet is disrntegrated. Add a 9 in 1000 mixture of hydro- 
chloric add in methanol to volume, and mix, Filter a portion 
of the mixture, and pipet a volume of the fil tratę, eg u i va lent 
to 5 mg of ethacrynic acid, into a 100-mL volumetric fiask. 
Dilute with the acidic methanol to volume, and mix. Dis- 
solve an accurately weighed quantity of USP Ethacrynic Add 
RS in the acidic methanol, and dilute quanfltatively and 
stepwise with the same solvent to obtain a Standard solu¬ 
tion havEng a known concentration of about 50j.ig per mL. 
Concomitantly determine the absorbances of both Solutions 
in 1 -cm cells at the wavelenqth of maximum absorbance at 
about 269 nm, with a suitable spectrophotometer, using the 
acidic methanol as the blank, Calculate the guantity, in mg, 
of CTaHizCLdt in the Tablet by the formula: 

(TfD)C(A u /As) 

In whlch Th the labeied quantity, in mg, of ethacrynic acid 
in the Tablet; D is the concentration, in jag per mL, of 
ethacrynic add in the solution from the Tabiet, on the basis 
of the labeied quantity per Tablet and the extent of dilution; 
C is the concentration, rn pg per mL, of USP Ethacrynic Add 
RS In the Standard sotution; and Au-and As are the ab¬ 
sorbances of the solution from the Tablet and the Standard 
solution, respectivefy, 

Assay— 

Triethylamine solution —Mix 10mL of triethylamine and 
about 900 mL of water in a 1-L volumetric fiask, Adjust with 
phosphoric add to a pH of 6.8 ± 0 , 1 , dilute with water to 
yolume, mix, and filter, 

Solvent mixture —Prepare a mixture of water and aceton i- 
trile (3:2), 

Mobile phase —Prepare a filtered and degassed mixture of 
Triethylamine solution and acetonJtriEe (3:2). Make adjust- 
ments if necessary (see System Suitabiiity under Chromatog- 
raphy (621}). 

Standard preparation —Dissolve an accurately weighed 
auantity of USP Ethacrynic Acid RS in Solvent mixture f and 
dilute quantitativdy with Solvent mkture, Lo obtain a solu¬ 
tion having a known concentration of about 0.5 mg per ml. 

Assay preparation —Wergh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portlon of 
the powder, equivalent to about 50 mg of ethacrynic acid, 
to a 100-mL volumetric fiask, add about 80 mL of Sofvent 
mixture, and shake ar sonioate to dissolve the ethacrynic 
add, Dilute with Solvent mixture to volume, and mix. 

Chromotographic system (see Chromatography (621))—The 
[iqutd chromatograph is eguipped with a 254-n m detector 
and a 3.9-mm x 30-cm column that contains packing LI. 

The flow ratę is about 1 mL per minutę, Chromatograph the 
Standard preparation, and record the peak responses as di- 
rected for Procedurę: the column efficiency determined from 
the analyte peak is not less than 1200 theoretical plates; the 
taiiing factor for the analyte peak is not morę than 2 ; the 
capacity factor, K t is not less than 0 , 8 ; and the relative stan¬ 
dard deviation for replicate injections is not morę than 
1 . 0 %, 


Procedurę —Sęparately inject equa3 volumes (about 10 piL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the guan¬ 
tity, in mg, of ethacrynic acid (CiaHiaCfeO*} in the portion of 
Tabiets taken by the formula: 

100 C(ru / rj) 

in which C is the concentration, in mg per mL, of USP 
Ethacrynic Acid RS in the Standard preparation; and r u and ts 
are the peak responses obtained from the Assay preparation 
and the Standard preparation , respecttvely. 


EthamfoiatoB Hydrochloride 


* 3 HCf 

II 


C 50 H 24 N 2 O 2 ■ 2HC1 277.23 

1-Butanol, 2,2'-(1,2-ethanediyldiimino)bis-, di hydrochloride, 

[S-(R*,R*)h 

(+)-2,2"-(Ethylenediimino)-di-1 -butanol dihydrochloride 
[1070-11-7]. 

DEFIHITBON 

EthambutoJ Hydrochloride contains NLT 98.0% and NMT 
100,5% of C 10 H 24 N 2 O 2 ■ 2HC1, ealculated on the dried 
basis. 

IDENTIFICATION 

• A, JNFRARED ABSORPTION (197K) 

« B, Identification Tests—General, Chloride (191): Meets 
the requirements 
Sample: 100 mg/mL in water 

ASSAY 
o procedurę 

Sample solution: 200 mg of Ethambutol Hydrochloride 
in a mixture of 100 ml of glaciaf acetic acid and 5 mL 
of mercuric acetate TS. Add crystal violet TS. 

Analysis: Utratę with 0.1 N perchlorie acid VS (the 
color change at the endpoint is from blue to blue- 
green). Perform a blank determination, and make any 
necessary corrections (see Titrimetry (541)). Each mL of 
0.1 N perchlorie acid is equivalent to 1 3.86 mg of 

C10H24N2O2 - 2 HCL 

Acceptance criteria: 9S.0%-100.5% on the dried basis 

IMPUR1TIES 
Iroorganic Impuritaes 

Delete the fottowing: 

•• Heavy Metals, Method il (231): NMT 20 ppm* (Ollicial 1 , 

jan-2016) 

Organie Impuritics 

» Procedurę i: Ordinary Impurities (466) 

Sample solution: Methanol 

Standard solution: Methanol 

Eluant: Methanoi and ammonium hydroxide (18:1) 

Visuaiization: 16 

* Procedurę 2; Limit of Aminobutanol 

Solution A: 1.24 g of boric add to a 100-mL voiumet- 
ric fiask. Dissolve in 90 mL of water, adjust with 5 N 
sodium hydroxlde to a pH of 9,0, and dilute with 
water to vofume, 

Fluorescamine solution: 0,1 mg/mL of fiuorescamine 
in acetone 
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Standard solution: 5,0 jug/mt of USP Aminobutanol RS 
Sample solution: 0.5 mg/mL of Ethambutol 
Hydrochloride 
Spectrometric conditrons 
(See Fluorescence Spectroscopy (853).) 

Modę: Fluarometry 

Analytical wavelength; 485 nm, with the exdtatlon 
wavelength at about 385 nm 
Celi: 1 cm 
Analysis 

Sam pies: Standard solution and Sample solution 
Pipet a 10-mL portion of the Sample solution into a 
glass-stoppered, 100-mL contcal fiask, and add 
10 ml of water and 20 ml of Solution A . To another 
100-mL fiask, add 10.0 mL of the Sample solution , 
10,0 mL of the Standard solution, and 20 mL of 5o/w- 
tion A. Place the flasks on a magnetic stirrer, and 
while the contents are being stirred rapidly, add 
10 mL of Fluorescamine solution rapidly. Insert the 
stoppers in the flasks, invert, and shafce brieffy. After 
1 min, accurately timed, determine the relative fluo¬ 
rescence intensities of both Solutions in a suitable 
fluorometer. 

Acceptance crlteria: The fluorescence intenstty of the 
solution from the Sample solution is NMT the drfference 
between the intensities of the two Solutions (NMT 
1 . 0 %). 

SPECBFIC TESTS 
• Limit of Total Stereoisomers 

Solution A: 60 mg/mL of (ft)-{-Ł-)-aIpharnethylbenzyl 
Isocyanate in acetonEtriie 
Solution B: AcetonEtrile and water (1:1) 

Mobile phase: Methano! and water (13:7) 

Standard solution 1: Transfer 13 mg of USP 
Ethambutol Hydrachloride RS to a 10-mL volumetric 
fiask. Add 2,0 mL acetonltrile and 260 pL of triethyl- 
amine, and mlx for 1 min. Add 650 jJtL of Solution A, 
and mix for another min. Dl lute with Solution 8 to 
volume. 

Standard solution 2: Prepare as directed for Standard 
solution 1 ustng USP Ethambutol Related Compound A 
RS and USP Ethambutol Related Compound 8 RS, 
System suitability solution: Mix equal volumes of Stan¬ 
dard solution 1 and Standard solution 2. 

Sample solution: Prepare as directed for Standard solu¬ 
tion 1 using Ethambutol Hydrochloride. 
Chromatographic system 
(See Chromatography (62 1), System Suitahility.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 15-cm; packing LI 
Flow ratę: 1 J m L/m En 
Injection size: 20 pL 

Run time: 2.3 times the retention time of ethambutol 
System suitability 

Samples: Standard solution 1 and System suitability 
solution 

[Notę—T he relative retention times for ethambutol re¬ 
lated compound B, ethambutol, and ethambutol re¬ 
lated compound A are 0.85, 1.0, and 1.4, 
respectively.] 

Suitability reąuirements 
Resoiution: NLT 3.0 between ethambutol and 
ethambutol related compound A, System suitability 
solution 

Rdative standard deviation: NMT 2.0%, Standard 
solution 1 
Analysis 

Sample: Sample solution 

Calculate the percentage of stereoisomers in the por¬ 
tion of Sample taken: 

Result = (ru/r T ) x 100 


ry - peak response of ethambutol related 
compound A or ethambutol related 
compound B from the Sampie solution 
Tt = sum of all peak responses of ethambutol 
related compound A, ethambutol related 
compound B and ethambutol from the 
Sampie solution 

Calculate the percentage of total stereoisomers: 

Result - % ethambutol related compound A + % 
ethambutol related compound B 

Acceptance criteria 
Total impurities: NMT 4.0% 

* Optical Rot ATio N y Spedfk Rotation (781S): +ó.0 c to 

+6.7° 

Sampie solution: 100 mg/mL in water 

* LOSS ON DryING (731): Dry a sample at 1 05° for 2 h: if 

loses NMT 0.5% of its weight. 

ADDITIONAL REQUIREMENTS 
e Packaging and Storage: Presen/e in well-closed 
containers. 

* USP Referencje Standards (11) 

USP Aminobutanol RS 
GHnNO 89.14 
USP Ethambutol Hydrochloride RS 
USP Ethambutol Related Compound A RS 
(2fl,2'5)-2,2'-[Ethane-l,2-diylfais(azanedlyl)]dibutan-1-o!. 
CioH 24 N 2 0 2 2 0431 

USP Ethambutol Related Compound B RS 
(2/?,2'/?)-2,2 y -[Ethane-l , 2 -diy!bfs(azanediyl)]dibutan -1 -ol. 
C 70 H 24 N 2 O 2 20431 


Ethambutol Hydrochloride TabSets 

DEFINITION 

Ethambutol Hydrochloride Tablets contain NLT 95.0% and 
NMT 105.0% of the labeled amount of ethambutol hy- 
drochloride (C^U ZtX N 2 0 2 ■ 2HCI). 

IDENTIFICATION 

Sample: Tli tu ratę a guantity equEvalent to 100 mg of 
ethambutol from powdered Tablets, with 3 mL of methanoi 
in a glass mortar. Add 5 mL of methanoi to obtain a sus- 
pension, then pass through a funnel lined with a suitable 
rilter paper (Wnatman No. 42 or equivalent) previously 
moistened with methanoi, and coflect the fiftrate in a 
beaker containing 100 mL of acetone. Stir the mlxture, and 
allow crystallization to proceed for 15 min. Decant the liq- 
uid, and gently dry the erystafs with the aid of a current of 
air until tne odor of methanoi is no longer detectable: a 
portion of the crystals so obtained responds to the follow- 
ing tests, 

e A. INFRARED A&SORPTION (197K) 

e B, Identification Tests— General, Chioride (191) 

Sampie solution: 100 mg/mL En water 
Acceptance crlteria: Meet the requrremenf 

ASSAY 

o Procedurę 

Buffer: Mix I.OmL of triethylaminę with 1 L of water, 
and adjust with phosphoric acid to pH 7.0, 

Mobiie phase: Aceton itrife and Buffer (1:1) 

Standard solution: 0.30 mg/mL of USP Ethambutol Hy¬ 
drochloride RS 

Sampie solution: Equivalent to 030 mg/mL of 
ethambutol hydrochloride from powdered Tablets (NLT 
20). FiIter the solution, discarcling the flrst 10-mL 
portion. 






USP 40 


Official Monographs / EthchlorvynoI 4097 


Chromatographic system 

(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: LJV 200 nm 

Column: 4.6-mm x 15-cm base-deactivated; 5-jtrn 
packing L10 
Flow ratę: 1 mL/min 
Injection volume: 50 pL 
System suitability 
Sample; Standard sofution 
Suitability iequirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard sofution and Sample sofution 
Calculate the pereentage of ethambutol hydrochloride 
(CioH^NzO* * 2HCI) present in the portion of Tablets 
taken: 


Result ^ (te/rs) x (G/Cu) x 100 

ry - peak response from the Sample soiution 

r$ = peak response from the Standard soiution 

G = concentration of USP Ethambutol 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

Cu = nommal concentration of ethambutol 

hydrochloride from the Sample sofution 
(mg/mL) 

Acceptance criteria; 95.Q%-105.0% 

PERFORMANCE TESTS 

* DlSSOLUTION <711) 

Medium: Waler; 900 ml 
Apparatus 1: 100 rpm 
Time: 45 min 

Buffer; 38.0 q/L ot monobasic sodium phosphate and 
2.0 g/L of anhydrous dibasic sodium phosphate 
Bromocresol green soiution: Dissolve 200 mg of 
bromocresol green in 30 mL of water and 6.5 ml of 0,1 
N sodium hydroxide. Dilute with Buffer to 500 mL, and 
add 0.1 N hydrochloric acid to adjust to a pH of 4.6 ± 
04. 

Standard soiution: OJ mg/mL of USP Ethambutol Hy¬ 
drochloride RS 

Sample soiution: Pass a portion of soiution under test 
through a suitable fiiter. 

Instrumental conditions 
(See U)traviolet-Visible Spectroscopy (857).) 

Modę: Vis 

Analytical wavelength: 415 nm 
Analysis 

Samples: Standard sofution, Sample sofution, and water 
(blank) 

Into 3 separate, glass-stoppered, 50-mL centrifuge 
tubes, pipet 1 ml of water to provide the blank, 1 mL 
of Standard soiution , and 1 mL of Sample soiution , Add 
5.0 mL of Bromocresol green soiution to each tubę, add 
10.0 mL of chloroform to each, insert the stoppers, 
and shake the mixtures vigorously. Allow the mixtures 
to sępa ratę, discard the upper aqueous layers, and fil- 
ter Ehe 3 chloroform layers through sępa ratę pledgets 
of cotton. 

Determine the the pereentage of the labeled amount of 
ethambutol hydrochloride (C 10 H 24 N 2 O 2 * 2HCI) dis- 
solved, using the blank to set the instrument, 
Tolerances: NLT 75% (Q) of the labeled amount of 
GgH^lsbO? - 2HCI is di$solved. 

* Uniformity of Dos a ce Uran (905): Meet the 

reguirements 


dium hydroxide to a pH of 9.0, and dilute with water 
to volume, 

Fluorescamine soiution: OJ mg/mL of fluorescamine in 
acetone 

Standard soiution: 5.0 pg/mL of USP Aminobutanol RS 
in water 

Sample soiution: Place a number of Tablets, equivalent 
to 400 mg of ethambutol hydrochloride, in a beaker, 
cover witn acetone, and allow to stand for 15 min. De- 
cant the acetone, dry the Tablets, and remove the coat- 
Ing, Grind the Tablet cores in a mortar to a fine pow- 
der, moisten with rnethanol, and trlturate to a fine 
pastę. Transfer the mixture with the aid of rnethanol to 
a 100-mL volumetric fiask, dilute with rnethanol to vol- 
ume, and mix. Pass the mixture through a dry, folded 
fil ter paper. Pipet 25 ml of the fil tratę into a 200-mL 
volumetnc fiask, and dilute with water to volume. Allow 
to stand for 15 min, and pass through a dry, folded 
fiiter paper, discarding the first cloudy portions of the 
filtra te. The elear fil tratę is the Sample sofution. 
Instruments 1 conditions 
(See Fluorescence Spectroscopy (853).) 

Modę; Fluorometry 

Analytical wavelength: Excitation wavelength at 
about 385 nm; emission wavelength at 485 nm 
Celi: 1 cm 
Analysis 

Samples: Standard soiution and Sample soiution 
Pipet a 10-mL portion of the Sample soiution into a 
glass-stoppered, 100-mL conical fiask, and add 10 ml 
of water and 20 mL of Buffer ; To another 100-mL 
fiask, add 10.0 mL of the Sample soiution , 10.0 mL of 
the Standard sofution, and 20 mL of Buffer. Place the 
flasks on a magnetic stirrer, and while the contents 
are being stirred rapidly, add 10mL of Fluorescamine 
soiution rapidly. Insert the stoppers in the flasks, in- 
vert, and shake briefly. After 1 min, accurately timed, 
determine the relative fluorescence intensities of both 
Solutions. 

Acceptance criteria: The fluorescence intensity of the 
soiution from the Sample soiution is NMT the difference 
between the intensities of the two Solutions; NMT 
1 , 0 %. 

ADDITIONAL REQU1REMENTS 

• Packaging and Storage; Preserve in welhclosed 

containers. 

* USP Referfnce Standard* (11) 

USP Aminobutanol RS 

USP Ethambutol Hydrochloride RS 


Ethchloryynol 

HC 

OH 



C/HsCIO 144.60 

1 -Penten-4-yn-3-ol, 1-chloro 3 ethyl . 

1 -Chloro-3-ethyl J -penten-4-yn-B-ol [113-18-8]. 

» Ethchloryynol contains not less than 98.0 per- 
cent and not morę than 100.0 percent of f-eth- 
chlorvyno! (C7H9CJO), calculated on the anhy¬ 
drous basis. 


IMPUMTIES 

* Limit of Aminobutanol 

Buffer: 1.24 g of boric add to a 1 00-mL volumetric 
fiask, Dissolve in 90 mL of water, adjust with 5 N so- 


Packaging and storage —Preserve in tiaht, fight-resistant 
glass or polyethylene containers, using polyethylene-lined 
dosures. 
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USP Ref eiremce starndards (11)— 

USP Ethchloryynol RS 
idenfiłkafion— 

A: Infrared Absorption (197F). 

B: Dissolve about 1 g in 20 mL of methanol. To 1 ml of 
the solution, add about 4 drops of 6 H ammonlum bydrox- 
ide, mlx, then add si1ver nitra te TS, a few drops at a time: a 
yellowish white precipitate is formed, and it at first redis- 
solves, but becomes insofuble when an excess of silver ni- 
tratę TS Has been added. 

C: To 10 mL of the solution prepared fn Identification test 
B add 5 ml of freshly prepared m-phenylenediamine hydro- 
chlonde-oxaiic add solution (prepared by dissolylng 1 g of 
m-phenylenediamine hydrochlonde and 1 g of oxa!ic add In 
35 mL of water and ftltering, if necessary): a reddish orange 
color is produced In about 3 minutes. 

Refract«ve index (831): between 1.476 and 1.480. 
Acidity—Dissolve 5.0 mL of Ethchloryynol in 50 mL of a 
mixture of eguai yolumes of water and methanol that has 
been neutralized to the phenolphthaleln endpoint with 0.1 
N sodium hydroxide, Add 1 mL of phenolphthalein TS, and 
fltrate with 0.10 N sodium hydroxide to a pmk endpoint: 
not morę than 1.7 mL of 0.10 N sodium hydroxide is re- 
guired for neutrafization. 

Water Betermination, Method l (921): not morę than 
0.2%. 

Cłiromatog trap hic pu rity—Calcu la te the percentage of 
each peak, other than the £-ethchlorvynot peak, observed in 
the cnromatogram of the Ethchlorvynol obtained as directed 
in the Assay taken by the same formula: 

lOO/i/rt 

in which n is the response of each secondary peak and r, is 
the sum of all of the peaks observed in the chromatogram: 
not morę than 0.2% of toluene, not morę than 1.5% of Z- 
ethchlon/ynol, and not morę than 0.3% of any other Impu- 
rity is found, and the total of all observed rmpurities is not 
morę than 2.0%* 

Assay— 

Resoiution solution —Add 2.5 |iL of toluene to 0.5 mL of 
USP Ethchloryynol RS, and mix* 

Chromatographic system (see Chrcmatography (621))—The 
gas chromatograph is eguipped with a thermal conductivity 
detector and a 1.8-m x 4-mm glass column (pretreated with 
10% dimethyldichlorosilane in totuene) packed with 10% 
phase G16 on 60- to 80-mesh support SI AB. The column is 
maintained at about 160°, and the injector and the detector 
are maintained at about 200°. The carrier gas is dry helium, 
flowing at a ratę of about 30 mL per minutę. Chromato¬ 
graph the Resoiution solution, and record the peak responses 
as dfrected for Procedurę: fhe relative retention times for tol¬ 
uene, /J-chlorovmylethyl ketone (if present), Z-ethchlorvynol, 
and £-ethchlorvyrtol are about 0,1, 0.2, 0.8, and 1.0, re- 
spectlvely; the resoiution, /?, between the Z- and £-eth- 
cntorvynol peaks is not less than 1.0; and the relative stan¬ 
dard deviation for repllcate injections is not morę than 
2.0%. 

Procedurę —[NOTĘ—Use peak are as where peak responses 
are indiratpd.] Injert about 3 pi of Ethchloryynol into the 
chromatograph, record the chromatogram, and measure 
the responses for all of the peaks* Calculate the percentage 
of £-ethchloryynol (C7H9CIO) in the specimen of Ethchlon/y¬ 
nol taken by the formula: 

lOOrJn 

in which r e is the response of the £-ethchlorvynof peak ob¬ 
tained In the chromatogram of the Ethchlorvynol and r t is 
the sum of the responses of all of the peaks observed In the 
chromatogram. 


Ethclhloryynol CapsuBes 

» Ethchlorvynol Capsules contain not less than 
90.0 percent and not morę than llO.Opercent of 
the labeled amount of E-ethchlorvynol (C7H9CIO). 

FackaqEnq and storaac—Prcser/e in tight, liqht-re$rstant 
containers. 

USP Reference standards (11)— 

USP Ethchloryynol RS 
Idenilfkation— 

A: The retention time of the Ethchlon/ynol peak In the 
chromatogram of the Assay preporation corresponds to that 
in the chromatogram of the Standard preporation, as ob¬ 
tained In the Assay. 

B: Dissolve an amount of the contents of the Capsules, 
equ3valent to about 1 g of ethchlon/ynol, tn 20 mL of meth¬ 
anol: the solution responds to Identification tests B and C 
under EthchlorvynoL 
Dissolufion (711)— 

Medium: water; 500 mL. 

Apparatus 2: 50 rpm. 

Time; 15 minutes. 

Procedurę —Place 1 Capsule in each vessel, and allow the 
Capsule to sink to the bottom of the vessef before starting 
rotation of fhe b!ade. Observe the Capsules, and record the 
time taken for each capsule shell to rupture, 

Tolerances —The requirements are met if all of the Cap¬ 
sules tested rupture in not morę than 15 minutes. If 1 or 2 
of the Capsules rupture in morę than 15 but not morę than 
30 minutes, repeat the test on 12 additional Capsules. Not 
morę than 2 of the total of 18 Capsules tested rupture in 
morę than 15 but not morę than 30 minutes. 

Uniformity of dosage units (905): meet the reguire- 
ments, chloroform being used as the solvent in the proce¬ 
durę for Weight Variathn , 

Assay— 

Methanol solution —Add 600 mL of methanol to 1400 mL 
of water in a suitable Container, and mtx. Allow the solution 
to equilibrate to room temperaturę. 

Interna! standard solution —Dissolve a quantity of 
chlorobutanol in Methanol solution to obtain a solution hav- 
ing a known concentration of about 6 mg per mL. 

Standard preporation—DissoWe an accurately weighed 
guantity of USP Ethch!orvyno! R5 in Methanol solution to ob¬ 
tain a solution having a known concentration of about 4 mg 
per mL. Transfer 5*0 ml of this solution to a suitable fiask, 
add 5.0 mL of Interno! standard solution , and mix to obtain 
a Standard preporation having a known concentration of 
about 2 mg of USP Ethchlorvyno1 RS per mL. 

Assay preparathn —Transfer not less than 20 Capsules, ac- 
curateiy counted, to a 500-mL yolumetric fiask, Aad 250 mL 
of Methanol solution, heat at 70° to 80° for not morę than 
3 hours, and stir until the Capsules burst. Cool the solution 
to room temperaturę, add Methanol solution to volume, and 
mix. Quantitatively dilute a portion of this solution if neces¬ 
sary with Methanol solution to obtain a solution containtng 
about 4 mg of £-ethchlorvynoi per mL, and mix. Transfer 
5,0 mL of this solution to a suitable fiask, add 5.0 mL of 
Internai standard solution, and mix to obtain an Assay prepa- 
ration contain i ng about 2 mg of £-ethchlorvynol per mL* 

Chromatographic system (see Chromatography (621))—The 
gas chromatograph is equlpped with a flame-ionization de¬ 
tector and a 1,8-m x 4-mm glass column (pretreated with 
10% dimethyldichlorosiiane in toluene) packed with 10% 
phase Gló on 60- to 80-mesh support SI AB. The column is 
maintained at about 160°, and the injector and the detector 
are maintained at about 200°, The carrier gas is dry helium, 
flowing at a ratę of about 30 mL per minutę, Chromato- 
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graph the Standard preparation, and record the peak re- 
sponses as directed under Procedurę: the resolution, R, be- 
tween the ethchlorvynol and chlorobutanol peaks is not tess 
than 4.0, and the relative standard deviation for replicate 
mjections rs not morę than 1.5%. 

Procedurę —Separately inject equa! voiumes (about 2 pL) 
of the Standard preparation and the Assay preparation into 
the gas chromatograph, record the ehromatoaraphs, and 
measure the responses for the major peaks, The relative re- 
tention times are about 0.55 for chlorobutanol and 1.0 for 
£-ethchlorvynd. Calculate the guantity, in mg, of f>eth- 
chlorvynol (OH* *QO) In each Capsule taken by the formula: 

<a/D)(/Wfc) 

in which C is the concentration, in mg per mL, of USP Eth- 
chlorvynol RS in the Standard preparation, L is the labeled 
guantity, in mg, of ethchlorvynoi in each Capsule, D is the 
concentration, in mg per ml, of ethchlorvynol in each ml 
of the Assay preparation based on the number of Capsules 
taken, the labeled guantity, in mg, of ethchlorvynol in each 
Capsule, and the extent of dilution, and Ry and /?$ are the 
peak response ratios obtained from the Assay preparation 
and the Standard preparation, respective)y. 


Ether 


C,H, 0 O 74.12 

Etha ne, 1,1 '-oxybis-; 

Ethyf ether [60-29^7]. 

DEFINETSON 

Ether contatns NLT 96,0% and NMT 98,0% of ether 
(CiHigO), the remainder consisting of alcoho! and water, 
[CAUTfON—Ether is htghly volatile and flammabie. Its vapor, 
when mixed with air and ignited, may explode.] 

[Notę—E ther to be used for anesthesia must be preserved in 
tight containers of NMT 3-kq capacity, and is not to be 
used for anesthesia if it has been removed from the odgi¬ 
nał Container longer than 24 h. Ether to be used for anes¬ 
thesia may, however, be shipped in targer containers for 
repackaging in containers as directed above, provided the 
ether at the time of repackaging meets the reguirements 
of the tests of this Pharmacopeia.] 

IMPUR1TIE S 

• LIMIT OF NONVOLATILE RESIOUE 

Sample: 50 mL 

Anafysis: Allow the Sample to evaporate spontaneously 
from a tared dish, and ary at 105** for 1 h. 

Acceptance critena: 0.003%; the weight of the residue 
is NMT 1 mg. 

* Limit of Low Boiling Hydrocarbons 

Standard solution: Anhydrous ethyl ether, previously 
tested for absence of hydrocarbons, as directed for 
Analysis, and pentane (99.8: 0,2) 

Sample solu tron: Ether 
Chrumatographlc system 
(See Chromatograpny (621), System Suitabifity.) 

Modę: CC 

Detector: Flame ionization 
Column: 2-mm x 3.7-m stainless Steel; with 30% 
phase G22 on 30- to 60-mesh support SI D 


Tempera tures 
Column: 80° 

Injeetion port: 230 q 
Detector: 250° 

Flow ratę: 30 mL/min 
Carrier gas: Nitrogen 
Injeetion volume: 1 pL 
Analysis 

Samples: Standard solution and Sample solution 
[Notę—T he retention times are about 2.3 min for 
isopentane, 2.7 min for pentane, and 4.3 min for 
2-methylpentane.] 

Measure the total area under the hydrocarbon peaks 
in the Sample solution * 

Acceptance critena: 0.2%; the total area of the hydro¬ 
carbon peaks does not exceed that of the peak for pen¬ 
tane in the Standard solution. 

• Limit of Aldehyde 

Solution A: A mixture of 1 mL of alkaline 
mercuric-potassiurn iodide TS and 17 mL of a saturated 
solution of sodium chloride 
Sample: 20 mL 

Analysis: Place the Sample in a glass-stoppered cylinder, 
and add 7 mL of Solution A Insert the stopper in the 
cylinder, shake vigorously for TO s, and then set aside 
for 1 min, 

Acceptance errteria: The water layer shows no 
turbidity. 

• Limit of Perokide 

Solution A: Coof separately, in smali beakers sur- 
rounded by crushed ice, 10 mL of 6 N hydrochlorlc acid 
and 10 mL of titanium tetrachlonde. Add the titanium 
tetra thloride dropwise to the chilled acid. Allow the 
mixture to stand at ice-bath temperaturę until all of the 
ellow solid dissolves, and dilute the solution with 6 N 
ydrochloric add to 1000 mL. 

Standard solution: 0.011 mg/mL of H z O z , prepared as 
foilows. Pipet 25 mL of hydrogen peroxide solution into 
a 1 GOO-mi yolumetnc fiask, and dilute with water to 
volume. Pipet 15 ml of this solution into a 1000-mL 
vo!umetric fiask, and dilute with water to voiume. 
Sample solution: Ether 
Instrumentai conditlons 
Modę: Vls 

Analyticai wavelength: 410 nm 
Celi: 1 cm 
Analysis 

Samples: Standard solution and Sample solution 
To 50 mL of the Sample solution , in a separator, add 
5,0 mL of Solution A. Shake vigorously, allow the lay- 
ers to separate, and drain the lower layer into a glass- 
stoppered, 25-mL graduated cylinder. Dilute with 
water to 10.0 ml. Prepare a second solution by add- 
ing 5.0 mL of Solution A and 1*0 mL of Standard solu¬ 
tion to a glass-stoppered, 25-mL graduated cylinder, 
and diluting with water to 10,0 mL. Use a suitable 
spectrophotometer to determine the coJors. 
Acceptance criteria: NMT 0.3 ppm; any yellow color in 
the Sample solution does not exceed that in the Storn 
dard solution. 

SPECIFIC TESTS 

• SPECIFIC GrAVITY (841): 0.71 3-0.716, indicating 
9ó.O%-98.0% of OHtoO 

• ACIDITY 

Analysis: Exercise great care to avoid contamination 
from carbon dioxide when adding the Ether and Utrat- 
ing. To 10 mL of water in a gfass-stoppered fiask, add 
0.10 mL of bromothymol blue TS and 0.010 N sodium 
hydroxide until a biue color persists after vtgorous shak- 
ing. Add 25 mL of Ether, and shake briskly to mix the 
two layers. If no blue color remains, titrate with 0.010 
N sodium hydroxide until the blue color is restored and 
persists for several min. 
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Acceptance criteria: 0,003% as CH 3 COOH; NMT 
0,80 mL of 0,010 N sodium hydroxide is required, 

• Water Determination, Method I (921): NMT 0,5%; ex- 
cept where labeled as intended For anesthetic use, it eon- 
tains NMT 0,2%, 

ADDITIONAL REQUlREfVJENT5 

• Packacinc and Storace: Preserve in partly filled, tight, 
light-resistant containers, at a temperaturo not exceeding 
30° remote trom tire. 

• Labelinc: Where Ether is intended for anesthetic use, the 
label so States. 


Ethinyl Estradiol 



C 20 H 24 O 2 296,40 

19-Norpregna~l,3,5(10)-tnen-2O-yne-3, 17-diol, (17ot}-; 

19-Nor-1 7a-pregna-1,3,5(10}-tnen-2O-yne~3,17-diol 
[57-63-6], 

DEF1NITION 

Ethinyl Estradiol contains NLT 97,0% and NMT 102.0% of 
C 2 oH 240 z, calculated on the dried basis, 

IDENTIFICATION 

* A. INFRARED ABSORPTION (T97K) 

• B. Ultraviolet Absorption (197U) 

Sample solutton: 50pg/mL in alcohol 
Wavelength: 281 nm 

Acceptance criteria: Absorptiyities, calculated on the 
dried basis, do not differ by morę than 3,0%, 

AS5AY 
e Procedurę 

Mobile phase; Acetonitriie and water (1:1) 

Internal standard solutton: 0.5 mg/mL of ethylparaben 

in Mobile phase 

Standard solution: 0,2 mg/mL of USP Ethinyl Estradiol 
RS In Mobile phase f prepared as follows. Transfer 10 mg 
of USP Ethinyl Estradiol RS to a 50-mL volumetric fiask, 
and add 10 mL of Mobile phase and 5.0 mL of Internal 
standard solution . Di lute with Mobile phase to volume, 
Sample stock solution: 1,0 mg/mL of Ethinyl Estradiol 
m Mobile phase 

Sample solution: 0,2 mg/ml of Ethinyl Estradiol, pre¬ 
pared as follows, Combine 10,0 mL of the Sample stock 
solution and 5,0 mL of Internat standard solution in a 
50-mL volumetric fiask, Dilute with Mobile phase to 
volume. 

Chromatographk system 

(See Chromatograpny (621 ), System Suitability ,} 

Modę: LC 

Detector: UV 280 nm 
Column: 4,6-mm x 15-cm; packing LI 
Flow ratę: 1 mL/min 
injection size: 25 |iL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for ethylparaben 
and ethinyl estradiol are about 0.6 and 1 , 0 , 
respectively.] 

Suitability requirements 

Resolution: NLT 4.5 between the ethylparaben and 
ethinyl estradiol peaks 


Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of ethinyl estradiol (C 20 H 24 O 2 ) 
taken: 

Resuft = (RufRs) x (Cs/Q) x 100 

Ru = peak response ratio from the Sample solution 

Rs = peak response ratio from the Standard solution 

Cs - concentration of USP Ethinyl Estradiol RS in 
the Standard solution (mg/mL) 

Cy = concentration of Ethinyl Estradiol in the 
Sample solution (mg/mL) 

Acceptance criteria: 97,0%-102,0% on the dried basis 

IMPURITIES 

* Completeness OF Solution: Dissolve 100 mg in 5 mL of 

alcohol; the solution is elear and free from undissolved 
solid, 

SPEC!FIC TtSTS 

* Melting Rangę or Temperaturę (741): 180M8ó D . It 
may exist also in a polymorphic modtfjcation, melting at 
142°-l 46°, 

* Optical Rotation, Specific Rotation (781S) 

Sample solution: 50 mg/mL, using sonication if neces- 
sary, in colorless pyridine from a freshly opened 
Container 

Acceptance criteria: -28,0° to -29.5° 

* Loss on Drying (731): Dry a sample at 105° for 3 h: it 

loses NMT 1,0% of its weight. 

ADDITIONAL REQU1REMENTS 

* Packaging and Storage: Preserve in tight, nonmetallic, 
light-resistant containers, 

* USP Referencie Standard* (11) 

USP Ethinyl Estradiol RS 


Ethinyl Estradiol Tablets 

DEFINITION 

Ethinyl Estradiol Tablets contain NLT 90.0% and NMT 
115.0% of the labeled amount of C^H^O*. 

IDENTIFICATION 

* Thin-Layer Chromatographk Identification Test (201) 

Standard solution: 0.03 mg/mL of USP Ethinyl Estradiol 
RS in methanol 

Sample solution: Transfer 25 Tablets to a suitable Con¬ 
tainer, add 50 mL of water, and sonkate until the Tab¬ 
lets disintegrate (if needed, remove any coating with 
water before sonication). Place the sample in a separa¬ 
tory funnel, add 25 mL of ether, and shake well to ex- 
tract the actives, Using a gfass pipet, transfer the ether 
layer to a clean beaker, and evaporate to 10 mL. 

Spray reagent: Methanol and sulfuric acid (1:1) 

Application volume; 30 pL 

Deyeioptng solvent system: Chloroform and alcohol 
(24:1) 

Analysis 

Samples: Standard solution and Sample solution 
Proceed as directed under Chromatography (621), Thin- 
Layer Chromatography . Spray the piąte with Spray rea¬ 
gent , place in an oven at 105° for about 5 mm, and 
examine the piąte. 

Acceptance criteria: Meet the reguirements 

ASSAY 

o Procedurę 

Mobile phase: Acetonitriie and 20 mM potassium 
phosphate buffer, pH 6,0 ( 1 : 1 ) 
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Diluent: Acetonitrile and water (1:1) 

Standard stock solution: 03 mg/mL of USP Ethinyl Es¬ 
tradiol RS in methanol 

Standard solution: OJ 2 pg/mL of USP Ethinyl Estradiol 
RS from Standard stock solution in Diluent 
Sample solution: 0J2 pg/mL of ethinyl estradiol from 
NLT 20 Tablets in Diluent. [Notę —Shake for about 30 
min before makeup to vofume. Centrifuge a portion of 
Lhe solution, and makeup with Diluent.] 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Deteetor: Spectrofluorometrk, with an excitation 
wavelength of 285 nm and an emission wave!ength of 
310 nm 

Column: 4.6*mm x 15-cm; packing LII 
Cuard column: 4,6-mm x 12,5-mm; packing LII 
Flow ratę: 2 ml/min 
Injectlon slze: 200 jllL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 for ethinyl estradiol 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of 0>aH 2 40 2 in the portion of 
Tablets taken: 

Result = (ru/rs) x (Cs/Cy) x 100 

r y = peak response of ethinyl estradiol from the 
Sample solution 

r% = peak response of ethinyi estradiol from the 
Standard solution 

Cs - concentration of USP Ethinyl Estradiol RS in 
the Stondard solution (jug/mL) 

Cu = nominał concentration of the Sample solution 
(pg/mL) 

Aeceptance criteria: 90,0%-! 15.0% 

PERFORMANCE TEST5 

® Dissolution [Notę —Care must be taken not to expose 
any of the Solutions to plastic or rubber. Fluorescent ma¬ 
teriał will leach into the Solutions and interfere with the 
quantitation of ethinyl estradiol. Also, adsorption may 
occur.] 

Test 1 

Medium: 03% sodium lauryl sulfate in water; 500 mL, 
degassed 

Apparatus 2: 100 rpm 
Time: 30 min 

pH 6,0 phosphate buffer: Transfer 2,7 tj of monobasic 
potassium phosphate to a 1 -L yolumetnc fiask. Dis- 
solve in 900 mL of water, Adjust with 1 N sodium hy* 
droxide to a pH of 6,0, and dilute with water to 
volume. 

Mobile phase: pH 6.0 phosphate buffer a nd acetonitrile 

( 1 : 1 ) 

Standard stock solution: 0.25 mg/mL of USP Ethinyl 
Estradiol RS tn methanol. This solution is stable for 14 
days. 

Standard solution: Difute the Standard stock solution 
with Medium to a tinal concentration of 0,06 jig/mL. 
Add 1 or 2 drops of methanol to disstpate the oubbles, 
if necessary. This solution is stable for 24 h. 

Sample solution: Centrifuge the solution under test 
for 10 min at 2000 rpm. Use the supernatant. 
Chromatographic system 
(See Chromatogropny (62 1), System SuitabiUty.) 

Modę: LC 

Deteetor: Fluorescence, excitation at 285 nm, emis¬ 
sion at 310 nm 


Column: 4,6-mm x 15~cm, 5-pm packing LII 
Guard column: 4.6-mm x 1.25-cm, 5-pm packing 
LII 

Flow ratę: 2.0 mL/min 
Injection slze: 200 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deuiatron: NMT 3.0% 

Analysis: Calculate the percentage of ethinyl estradiol 
dissolved: 

Result = (ruM) x (Cs/L) x V x 100 

ru = peak response from the Sample solution 

r 5 = peak response from the Standard solution 

C s = concentration of the Standard solution 
(mg/mL) 

L - labefclaim (mg/Tablet) 

V = volume of Medium, 500 mL 

Tolerances: NLT 80% (Q) of the labeled amount of 
ethinyl estradiol is dissolved. 

Test 2: If the product complies with this test, the tabel* 
ing indicates that it meets USP Dissolution Test 2. 
Medium: 5 ppm of polysorbate 80 in water; 500 mL, 
deaerated with helium 
Apparatus 2: 75 rpm 
Time: 45 min 

Standard stock solution: Transfer 10 mg of USP 
Ethinyl Estradiol RS and 50 mg of USP Norgestrei RS to 
a 500-mL volumetric fiask. Add 250 ml of acetonitrile, 
and sonicate until disso!ved. Cool to room tempera¬ 
turę, and dilute with water to volume, The finał con¬ 
centration is about 20 jig/mL of ethinyl estradiol and 
100 pg/mL of norgestref This solution Is stable for 15 
days. 

Standard solution: Dilute the Standard stock solution 
with Medium to obtain a finał concentration of 
0.02 pg/mL of ethinyl estradiol, This solution is stable 
for 6 days, 

Sample solution: Centrifuge the solution under test at 
about 3000 rpm for 20 min. Use the supernatant. This 
solution is stable for 12 h. 

Mobile phase: Water, acetonitrile, and methanol 
(55:40:5) 

Chromatographic system 

(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Deteetor: UV 200 nm 

Column: 4.6-mm x 10-cm, 3-pm packing LI 

Column temperaturę: 30° 

Flow ratę: 1.2 mL/min 
Injection slze: 200 pL 
System suitability 
Sample: Standard solution 
SuitabiUty requirements 

Resolution: NLT 6.0 between the ethinyl estradiol 
and norgestrei peaks 

Relative standard deviation: NMT 3.0%, for ethinyl 
estradiol 

Analysis: Calculate the percentage of ethinyl estradiol 
dissolved: 

Result = (ru/r s ) X (C s /L) x V x 100 

ru = peak response from the Sampfe solution 

r s - peak response from the Standard solution 

Cs = concentration of the Stondard solution 

(mg/mL) 

L = labefclaim (mg/Tablet) 

V = volume of Medium , 500 mL 

Tolerances: NLT 80% (Q) of the labeled amount of 
ethinyl estradiol is dissolved. 
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* Uniformity of Dosage Units: Meet the reguirements 

IMPURITIES 
Organie Impurltles 

* PROCEDURĘ 

Solution A: Acetonitrile and 20 mM potassium phos^ 
phate buffer, pH 6,0 (1:1) 

Solution B: Acetonitrile and 20 mM potassium phos- 
phate buffer, pH 6,0 (4:1) 

Mobile phase: See the gradient table below. 


Time 

fmim 

Solution A 

(%) 

Solution B 

(%> 

FI o w Ratę 
frcil/tnlnl 

0 

100 

0 

2 

20 

100 

0 

2 

20,1 

100 

0 

2 5 

25,0 

0 

100 

2.5 

25.1 

0 

100 

3 

30.0 

0 

100 

3 

30.1 

0 

100 

2 

32,0 

100 

0 

2 

35,0 

100 

0 

2 


Diluent: Acetonitrile and water (1:1) 

Standard stock sofution: 03 mg/ml of USP Ethinyl Es¬ 
tradiol RS in methanol 

Standard solution: 0,12 pg/mL of USP Ethinyl Estradiol 
RS from Standard stock solution in Diluent 
Sam ple solution A: Transfer 20 Tablets into a 200-mL 
yolumetric fiask. Add 120 mL of Diluent , and shake for 
about 30 min* Diiute with Diluent to yolume. Centri- 
fuge a portion of the dissolution sample, and use the 
elear supernatant. 

Sample solution B: 0,6 pg/mL of ethinyl estradiol from 
Sample solution A in Diluent 
Chromatographlc system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Oetectors: UV detector at 210 nm; and a spec- 
trofluorometric detector with an excitation wave- 
length of 285 nm and an emission wavelength of 
310 nm 

Coiumn: x 15-cm; packing L11 

Guard column: 4.6-mm x 12,5-mm; packing LII 
Fiow ratę: See the gradient table above, 

Injection size: 200 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tallina factor: NMT 2,0 for ethinyl estradiol 
Relative standard devtation: NMT 2,0% 

Analysis 

Sam pies: Sampfe solution A and Sample solution B 
[Notę —Measure the peak heights for the major peaks 
obtalned within 20 min, Use the response from 
Sample solution A for estrone and alf other impurl- 
ties, Use Somple solution B for 17/3-ethmyl estradiol.] 
Calculate the percentage of 17/3-ethmyl estradiol in 
the portion of Tablets taken: 


Result = (ru/rs) x 100 

ru = height of any peak at the relative retention 
time of 1,1 ó, using the spectrofluorometric 
detector 

r 5 ^ peak height of ethinyl estradiol, using the 
spectrofluorometric detector 
Calculate tne percentage of estrone in the portion of 
Tablets taken: 


Result = [(ru/rs) x 100] - E 


ru = height of any peak at the relatiye retention 
time of 1.2, using the UV detector at 210 
nm 

rs - peak height of ethinyl estradiol, using the UV 
detector at 210 nm 

E = percentage of 17/3-ethinyl estradiol 
Calculate the percentage of any other impurity: 

Result = (ru/rs) x 100 

ru = height of any peak other than those 
mentioned above 

rs = peak height of ethinyl estradiol, using the UV 
detector at 210 nm 
Atceptance criteria 
17/J-EthinyI estradiol: NMT 0.5% 

Estrone: NMT 0.5% 

Any other impurity: NMT 0.5% 

Totai Impurltles: NMT 2.0 % 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve In well-closed 
contalners. 

• Labelinc: When morę than one Dissolution test is given, 
the labeling States the Dissolution test used only if Test 1 
is not usetf 

• USP Reference Standard* (11) 

USP Ethinyl Estradiol RS 
USP Norgestrel RS 


Ethlodlzed Oil Injection 

» Ethiodized Oil injeclion is an iodine addition 
product of the ethyl ester of the fatty acids of 
poppyseed oil, containing not less than 35,2 per- 
cent and not morę than 38.9 percent of organi- 
cally combined iodine. It is stenie. 

Packaging and storage —Preserve in welf-filled, fight-resis- 
tant, single-dose or multiple-dose containers, 
Identification— Place 1 drop in a test tubę, and heat di- 
rectly in a flame: the violet color of iodine yapors is ob- 
served. 

SpedfJc gravlty (841): between 1,280 and 1.293, at 
15 n , 

Viscosity—Capillary Methods (911) or Viscoslty— Rota- 
tlonal Methods (912): between 50 centipolses and 100 
centipoises, at 15°. 

Sterllity Tests (71): meets the requirements. 

Acidity— Dissolve 1,0 mL In 10 mL of chloroform in a glass- 
stoppered cylinder, add phenolphthaletn TS and 0,30 ml of 
sodium hydroxide solution (1 3n 250), insert the stopper, 
and shake vigorously: a red color is produced. 

Free Iodine —Dissolve 1.0 ml in 5 mL of chloroform, add 
20 mL of potassium iodide solution (1 in 20), agitate vigor- 
ousiy, and add 2 drops of starch TS: no blue color is pro¬ 
duced. 

Assay —[Coufion —Observe rigorously the precautions set forth 
for Procedurę under Oxygen Fiask Combustion (471).] Weigh 
accurately about 30 mg (1 drop) of Injection in a tared cel- 
lulose acetale capsule, and proceed as directed for Procedurę 
under Qxygen Fiask Combustion (471), beginning with "Place 
the specimen," and using a thick-wafled, 500-mL combus¬ 
tion fiask, Use 10mL of sodium hydroxide solution (1 in 
100) and 1 mL of freshly prepared sodium bisulfite solution 
(1 in 100) as the absorbmg liquid. Pipet 1 mL of bromine- 
sodium acetate TS into the cup of the fiask, loosen the stop¬ 
per, and allow the solution to be sucked into the fiask. Wash 
down the cup and the ground joint with water, insert the 
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stopper in the fiask, shake it vigorously, Lhen add 5 drops of 
formie add, and again shake the fiask. Remove the stopper, 
and rinse the stopper and the spedmen holder with water, 
collecting the rmsings in the fiask, Bubble nitrogen through 
the solution to displace all of the oxygen from the solution 
and the fiask, Add 0,50 g of potassium iodide and 3 mL of 
2 N sulfuric add, allow the mixture to stand for 2 minutes, 
add 3 mL of starch TS, and titrate the liberated iodine with 
0.05 N sodium thiosulfate V5. Each mL of 0.05 N sodium 
thiosulfate is equivalent to 1.058 mg of iodine (I), 


Ethionamide 



CaHioNjS 166.24 

4-Pyridinecarbothioamide, 2-ethyl-; 
2-Ethylthioisonicotinamide [536-33-4]* 

DEF9NITION 

Ethionamide contains NLT 98,0% and NMT 102.0% of 
ethionamide {CshhoNzS}, caicufated on the anhydrous 
basis, 

IDENTIFICATION 

* A, INFRARED ABSORPTION (197K) 

* B. ULTRAVI0LET AB50RPIION (197U) 

Standard sofution and Sample solution: Prepare as di- 
rected in the Assay. 

Acceptance criteria: Meets the requirements 

ASSAY 

* Procedurę 

Standard solution: 10 pg/mL of USP Ethionamide R5 in 
methanol 

Sample solution: 10 jug/ml of Ethionamide in 
methanol 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 290 nm 
Celi: 1 cm 
Blank: Methanol 
Analysis 

Samples: Standard solution and Sample sofution 
CaJculate the percentage of ethionamide (C fl J-hoN 2 5) in 
the portion of Ethionamide taken: 

Result = (Av/As) x (Cs/Co) x 100 

A u = absorbance of the Sample solution 
A s = absorbance of the Standard solution 
Cs - concentration of USP Ethionamide RS in the 
Standard solution (pg/mL) 

Cu = concentration of Ethionamide in the Sample 
solution (pg/mL) 

Acceptance criteria: 98,Q%^102,0% on the anhydrous 
basis 


IMFURITIIS 

O RESIDUE ON IGNIIION (281): NMT 0.2% 

* SELENIUM (291) 

Sample: 200 mg 

Acceptance criteria: NMT 30 ppm 

SPECIFIC TESTS 

* Melting Rangę or Temperatur! (741): 158 c -l 64* 

* pH (791): 6.0-7*0, 1 in 100 slurry in water 

* Water Determinatidn, Method \ (921): NMT 2,0% 

ADDITIONAL R EQUI REWIE NT5 

* PACKAG1NG AND STORAGE: Preserve in tight containers. 
■ USP Reference Standards (11) 

USP Ethionamide RS 


Ethionamide Tahlets 


DEFINITION 

Ethionamide Tablets contain NLT 95,0% and NMT 110,0% 
of the labeled amount of ethionamide (CeHhjNjS), 

IDENTIFICATION 

* A. 

Sample solution: The solution of Tablets employed for 
measurement of absorbance in the Assay 
Acceptance criteria: The Sample solution exhibits an 
absorbance maximum at 290 ±2 nm. 

* B. 

Sample solution: Nominally 20 mg/mL of ethionamide 
from digested powdered Tablets in methanol 
Analysis: Fil ter the Sample solution through a srntered- 
glass funnel of medium porę size, Evaporate the filtrate 
on a steam bath to dryness, 

Acceptance criteria: The residue so obtalned melts at 
155°“ 164°, 

ASSAY 

* Procedurę 

Standard solution: 10 jig/mL of USP Ethionamide RS in 
methanol 

Sample stock solution: Nominally 0.4 mg/mL of 
ethionamide prepared as follows. Transfer nominally 
100 mg of etmonamide from powdered Tablets (NLT 
20), to a sintered-glass funnel of medium porę size ihat 
Is fitted into a 250-mL suction fiask. Extract the sample 
by stirring it with successive 10-mL portions of metha¬ 
nol, using a total of about 100 mL of solvent, and 
drawing off each portion of figuid with gentle suction 
before adding the next portion. Transfer the combined 
methanol extracts to a 250-mL volumetric fiask, and di- 
lute with methanol to volume, 

Sample solution: Nominally 10 pg/ml of ethionamide 
in methanol from the Sample stock solution 
Blank: Methanol 
Instrumental conditions 
Modę: UV 

Analytical wavelength: 290 nm 
Celi: 1 cm 
Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of the labeled amount of 
ethionamide (CbHtoN^S) in the portion of Tablets 
taken: 

Result = (A u /As) x (C s/Cu) x 100 

Au - absorbance of the Sample solution 
As ~ absorbance of the Standard solution 
Cs ~ concentration of USP Ethionamide RS in the 
Standard solution (pg/mL) 
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Cu = nominał concentration of ethionamide in the 
Sample solution (|ig/mL) 

Acceptance criteria: 95.0%-l 10.0% 

PERFORMANCE TESTS 

* Drs solution {711) 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 
Deteetor: UV 274 nm 

Standard solution: USP Ethionamide RS in Medium 
Sample solution: Dilute with Medium to a concentra¬ 
tion that is similar to that of the Standard solution . 
Toierances: NLT 75% (Q) of the labeled amount of 
ethionamide (CaHioNaS) is dissolved. 

■ UNIFORMITY OF Dosage Units (905): Meet the 
requirements 

ADDITIONAL REQUSREMENT$ 

* PACKAGING and Storage: Preserve in tight conłainers, 

* USP Reference Standards (11) 

USP Ethionamide RS 


Ethopabate 


O 



C«H W N04 23 7.25 

Benzole acid, 4-{acetylamino>-2-ethoxy“, methyi ester. 
Methyf 4-acetamido-2-ethoxybenzQate [59-06-3]. 

» Ethopabate contains not less than 96,0 percent 
and not morę than 101,0 percent of G2H15NO4, 
calculated on the dried basis. 

Packaging and storage —Presen/e in well-closed eontaim 
ers, protected from light, 

Labeling—Label it to indicate that it is for veterinary use 
only. 

USP Reference standards (11)— 

USP Ethopabate RS 

USP Ethopabate Reiated Compound A RS 
MethyM~acetamrdo-2-hydroxybenzoate, 

CioHhNOj 209.20 
Identification— 

A: tnfrared Absorption (197M). 

B; Ultmyhtet Absorption (197U>— 

Solution: 10 pg per mL 
Medium: methanol. 

Lass on drying (731)—Dry 1,0 g of it in vacuum at 60° for 
2 hours: it loses not morę than 1.0% of its weight. 

Melting rangę (741): between 146° and 151°. 

Residua on ignition (281): not morę than 0.5%. 
Chromatographic purity —Examine the chromatogram of 
the Assay preparation, as obtained in the Assay, for peaks 
that elute at the following retention times in relation to 
ethopabate: 0.33, p-aminosalicylic acid (ethopabate reiated 
compound B); 0.64, methyi 2-ethoxy4-aminobenzoate 
(ethopabate reiated compound C); 0.68, methyi 2-hydroxy- 
4-aminobenzoate (ethopabate reiated compound D); 0.9, 
methyi 4-acetamido-2-hydroxybenżoate (ethopabate reiated 
compound A); and 1.6, ethyl 4-acetamido-2-ethoxybenzoate 
(ethopabate reiated compound E). Calculate the percentage 


of diazotizable substances, represented by peaks for ethopa¬ 
bate reiated compounds B, C, and D, if present, by the 
formula: 

(0.72r* + 0.68/c + 0.74r D ) / 0.01 r u 

in whkh 0.72, 0.68, and 0,74 are the response factors of 
ethopabate reiated compounds B, C, and D, respectively, 
relative to that of ethopabate, r&, r Cf and r D are the re- 
sponses of the peaks observed tor ethopabate reiated com¬ 
pounds B, C, and D, respectiveiy, and ru is the ethopabate 
peak response obtained from the Assay preparation: n ot 
morę than 0.5% of diazoti2able substances is found. Cafcu- 
late the percentage of any other impurities by the formula: 

100 -At- A 

in which A f is the percentage of total peak area represented 
by the main ethopabate peak in the cnromatogram ob¬ 
tained from the Assuy preparation f and Ą is the percentage 
of peak area represented by the sum of the peaks for 
ethopabate reiated compounds B, C, and D: not morę than 
2.0% of other impurities Is found, [notę— Exclude from the 
total peak area the responses of any minor peaks that are 
0.01 % or less than that of the main ethopabate peak.] 
Assay— 

Mobile phose —Dlsso!ve 3 g ofsodlum 1 -hexanesulfonate 
in 1 L of water, and adjust with phosphoric acid to a pH of 
2.5, Prepare a filtered and degassed mixture of this solution, 
methanol, and acetonitrife (450:150:30). Make adjustments 
if necessary (see System Suitability under Oiromotography 
(621)). 

Diluent —Prepare a mixture of methanol and water 
(50:50), 

Standard preparatiorr —Prepare a solution of USP Ethopa¬ 
bate RS in Diluent having a known concentration of about 
0.4 mg per mL. If necessary, fitter this solution through a 
filter having a porosiły of 0,5 pm or finer, and use the fil- 
tratę as the Standardpreparation* Use this solution on the 
day prepared. 

Assay preparation —Transfer about 40 mg of Ethopabate, 
accurately weighed, to a 100-mL volumetric fiask, add 
about 80 mt of Diluent, and dissolve with the aid of son ka¬ 
tion. Mix and dilute to vofume with Mobile phase, If neces¬ 
sary, filter this solution through a filter having a porosity of 
0.5 pm or finer, and use the fil tratę as the Assay preparation , 
Use this solution on the day prepared, 

Resolution solution ^repare a solution in Diluent contain- 
ing about 0.4 mg of USP Ethopabate RS and 0,1 mg of USP 
Ethopabate Reiated Compound A RS per mL. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 268-nm detector 
and a 3,9-mm x 30-cm column that contains packing L11 
and is maintained at about 40°, The flow ratę is about 1 mL 
per minutę. Chromatograph the Resolution solution , and re- 
cord the peak responses as directed under Procedurę: the 
relative retention times are about 0,9 for methyi 4 
acetamido-2-hydroxyben2oate (ethopabate reiated com¬ 
pound A) and 1,0 for ethopabate, the column efficienty is 
not less than 4000 theoretical plates, the resolution, R, be* 
twe en the ethopabate reiated compound A peak and the 
ethopabate peak is noL less Lhau 1.2, and the tailing factor 
is not morę than 1,5. Chromatograph the Standardprepara- 
Don, and record the peak responses as directed under Proce¬ 
durę: the relative standard deviation for replicate injections is 
not morę than 1.0%. 

Procedurę —Separately inject equal voiumes (about 10pL) 
of the Standard preparotion and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas of the responses for the major peaks. Calculate 
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the quantity, rn mg, of CuHuNOj in the portion of Ethopa- 
bate taken by the formula: 

100C(/v / r$) 

in which C is the eon centrali o a in mg per mL, of USP 
Ethopabate RS in the Standard preparation , and r u and n are 
the ethopabate peak responses obtained from the Assay 
preparation and the Standard preparation , respectively. 


Ethosuximide 



OHnNOj 141.17 

2,5-Pyfrolidinedione, 3-ethyl-3-methyl-, (±)-. 
(IJ^-Ethyl^-methylsuccinimide* [77-67-8]. 

» Ethosuximide contains not less than 98.0 per- 
cent and not morę than 101.0 percent of 
C 7 H 11 NO 2 , calculated on the anhydrous basis, 

Packaging and sto ragę— Preserve in light containers, 

USP Reference standard* (11)— 

USP Ethosuximlde RS 

Identification— 

A: Infrared Absorption {197$}— 

Solution: 1 in 15, 

Medium; chloroform. 

Melting rangę (741): between 47° and 52°. 

Water Determination, Method I (921): not morę than 

0.5%. 

Residue 00 ignition (281): not morę than 0.5%. 

Limit of cyanide —Dissolve 1 g in 10 mL of alcohol, and 
add 3 drops of ferrous sulfate T5, 1 mL of 1 N sodium hy- 
droxide, and a few drops of ferric chloride TS. Warm gently, 
and acidify with 2 N sułfuric add: no blue predpitate or 
biue color is formed within 15 minutes. 

Limit of 2-ethyB~2-mettiyl$u€cinic acid and other fim- 
purltfes— 

pH 3,0 Phosphate buffer, Mobile phase, System suitability 
solution, and Chmmatographic system—Proceed as directed 
in the Assay. 

Standard solution —Dissolve accurately weighed guantities 
of USP Ethosuximlde RS and 2-ethyl-2-methyTsuccinie add in 
Mobile phase, and dilute quantitativefy, and stepwise if nec¬ 
essary, with Mobile phase to obtain a solution havmg a 
known concentration of about 0.1 mg of each per mL. 

Test solution—Transfer about 1 g of Ethosuximide, accu¬ 
rately weighed, Into a 10-mL volumetnc fiask, dissolve in 
Mobile phase , sonicating rf necessary, dilute with Mobile 
phase to volume, and mix. 

Procedurę —Separately inject equa! volumes (about IOjiL) 
of Lhe Standard solution and the fest solution into the chro¬ 
matograph, record the chromatograms, and measure the re¬ 
sponses for ali the peaks with an area greater than 0.1% of 
tne total area, except the ethosuxfmide peak. Calculate the 
percentage of 2-ethyl-2-methyisucdnlc add in the portion of 
Ethosuximide taken by the formula: 

(C/W)(n/rT) 

in which C is the concentration, in mg per mL, of 2-ethyl- 
2-methylsuccimc acid in the Standard solution; W is the ł 
weight, in g, of Ethosuximide taken to prepare the Test solu- 
tion; and n and r 5 are the peak responses of 2-ethyl- 


2-methylsuccinic add obtained from the Test solution and 
the Standard solution, respectively: not morę than 0.1% rs 
found. Calculate the percentage of any other impurity in the 
portion of Ethosuximide taken by the formula: 

(C/ W)(nf fj) 

in which C is the concentration, in mg per mL, of USP 
Ethosuximide RS in the Standard solutfon; W is the weight, 
in g, of Ethosuximide taken to prepare the Test solution; n is 
the peak response for each impurity obtained from the Test 
solution other than 2-ethyf-2-methyisuccimc acid; and Cr is 
the peak response for ethosuximide obtained from the Stan * 
dara solution: not morę than 0.1% of any other impurity is 
found; and not morę than 0.5% of total impurities is found. 
Assay— 

pH 3,0 Phosphate buffer —Add 4.1 mL of phosphoric add 
to 1000 mL of water, and adjust with sodium hydroxide T5 
to a pH of 3.0. 

Mobile phase —Prepare a filtered and degassed mixture of 
pH 3,0 Phosphate buffer and acetonitrile (90:10). Make ad- 
justments if necessary (see System Suitability under Chmma- 
tography (621)). 

System suitability solution —Dissolve suitable guantities of 
2~ethyh2-methylsuccinic acid and USP Ethosuximide RS in 
an appropriate volume of Mobile phase to obtain a solution 
contaming about 2 mg per ml and 10 mg per mL, respec- 
tively. 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Ethosuximide RS in Mobile phase , and dilute 
with Mobile phase to obtain a solution having a known con¬ 
centration of about 10.0 mg per mL. 

Assay preparation —Transfer about 100 mg of Ethosux- 
imide to a 10-mL volumetrie fiask, dilute with Mobile phase 
to volume, and mix. 

Chmmatographic system (see Chromatography (621))—The 
Itguid chromatograph is eguipped with a 220-nm detector 
and a 3.9-mm x 30.0-cm column that contains packing LI. 
The flow ratę is about 1.0 mL per minutę. Chromatograph 
the System suitability solution , and record the peak responses 
as directed for Procedurę: the resolution, R , between 2-ethyl- 
2-methylsuccinic acid and ethosuximide is not less than 6.6; 
the column efficieney determined from ethosuximide is not 
less than 2900 theoretical plates; the tailing factor for the 
ethosuximide peak is not morę than 2.0; and the relative 
standard deviation for replicate injections is not morę than 
0.4%. 

Procedurę —Separateiy inject equaf yolumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calcu Jatę the quan- 
tity, in mg, of CyHnNO* in tne portion of Ethosuximiae 
taken by the formula: 

10 C(A//r s ) 

in which C is the concentration, in mg per mL, of USP 
Ethosuximide RS in the Standard preparation; and r v and rs 
are the peak responses obtained from the Assay preparation 
and the Standard preparation , respectively. 


Ethosuximide Capsules 

» Ethosuximide Capsules contain not less than 
93.0 percent and not morę than 107.0 percent of 
the labeled amount of C 7 H 11 NO 2 , present in the 
form of a solution of Ethosuximide in Polyethyi- 
ene Clycol 400 or other suitable solvent. 
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Pacltaging and sforage—Preserve in tight containers* 

USP Reference standard* (11)“ 

USP Ethosuxim[de RS 

Identification—Place a portion of the Capsule eon ten ts, 
equivalent to about 300 mg of ethosuximide, in a separator 
containing 50 mL of ether. Shake with three 10-mL portlons 
of water, discarding the agueous extracts. Add about 5 g of 
anhydro us sodium sulfate, swirl for 3 minutes, and filter 
through a smali pledget of cotton that previously has been 
washed with ether, into a smali fiask. Evaporate the ether 
solution at room temperaturę In a current of air to dryness, 
and dissolve the restdue in 5 mL of chloroform: the IR ab- 
sorption spectrum of the solution, in the region between 
3000 cm- 1 and 1650 cm- 1 , determined in a O.Lmm celi, ex- 
hibits maxima only at the same wave!engths as that of a 1 
in 15 solution of USP Ethosuximide RS in chloroform, 
Drssolution, Procedurę for a Pooled Sampfe (711)— 

Medium: pH 6.8 phosphate buffer (see Buffer Solutions in 
the section Reagents, Inaicators, and Solutions); 900 mL, 
Apparatus 1: 50 rpm, 

Time: 30 minutes. 

Mobile phase —Prepare a degassed and filtered mixture of 
water and acetonitrile (80:20). 

Chromatographk system (see Chromatography (621))—The 
liquid chromatograph is equipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing LI. The 
flow ratę is about 1.5 mL per minutę, Chromatograph repli- 
cate injections of the Standard preparadon, and record the 
peak responses as directed for Procedurę: the reiative stan¬ 
dard deviation is not morę than 2.0%. 

Procedurę —Inject an accurately measured volume (about 
50 jiL) of a filtered portion of the solution under test into 
the chromatograph, record the chromatogram, and meas- 
ure the response for the major peak. Determine the amount 
of C 7 H 11 NO 2 dissolved by comparison with a Standard solu¬ 
tion, having a known concentration of USP Ethosuximide RS 
in the same Medium , similariy chromatographed* 

Tolerances —Not less than 80% (Q) of the labeled amount 
of CjHnNOz is dlssolved in 30 minutes. 

Uniformity of tfosage units (905): meet the reguire- 
ments. 

Limit of 2-ethyl-2-methylsuccinic acid— 

Mobile phase, System suita bil i ty solution, and Chromato- 
graphic system— Proceed as directed in the Assoy , 

Standard solution —Dissolve an accurately weighed quan- 
tity of 2-ethyh2-methylsuccinic acid in Mobile phase , and di- 
lute quantitatively, and stepwise if necessary, to obtain a 
solution havtng a known concentration of about 0,026 mg 
per mL, 

7esf solution —Transfer 20 Capsules into a 2-iiter vo!umet- 
ric fiask, dissolve in 1800 mL of Mobile phase , dilute with 
Mobile phase to volume, and mix. 

Procedurę— Separately inject equal volumes (about 10 jiL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the re- 
sponses for the major peaks, Calculate the percentage of 
2-ethyl-2-rnethyIsuccinic add in the portion of Capsules 
ta ten by the formula: 

1 G0(G / Cu)(ru / fs) 

in which Cs is the concentration, in mg per mL, of 2-ethyL 
2-methylsu teinie add in the Standard solution; C u is the eon- 
centration, in mg per mL, of ethosuximide in the Test solu¬ 
tion f, based on the number of Capsules taken, the labeled 
guantity, in mg, of ethosuximide in each Capsule, and the 
extent of dilution; and r u and r s are the peak responses for 
2-ethyL2-methylsucdnic acid obtained from the Test solution 
and the Standard solution , respectively: not morę than 0.5% 
is found. 


Assay— 

Mobile phase —Prepare a filtered and degassed mrxture of 
water, acetonitrile, and giacial acetic acid (875:125:1). Make 
adjustments tf necessary (see System Suitability under Chro¬ 
matography (621)), 

System suitability solution —Dissolve suita ble cjuantities of 
USP Ethosuximide RS and 2-ethyi-2-methylsucdnic add in 
Mobile phase to obtain a solution containing about 
0.062 mg per mL and 0.064 mg per ml, respectively* 

Standard preparadon —Dissolve an accurately weighed 
guantity of USP Ethosuximide RS in Mobile phase to obtain a 
solution having a known concentration of about 0*062 mg 
per mL, 

Assay preparadon —Transfer 20 Capsules, accurately 
weighed, into a 2-liter volumetric fiask, dissolve in 1800 mL 
of Mobile phase , dilute with Mobile phase to volume, and 
mix. Transfer 5,0 mL into a 200-mL volumetric fiask, dilute 
with Mobile phase to vo!ume, and mix* 

Chromatographk system (see Ch ram a tography (621))—'The 
liguid chromatograph is eouipped with a 225-nm detector 
and a 3,9-mm x 15-cm column that contains packing LI. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
System suitability solution, and record the peak responses as 
directed for Procedurę: the resolution, R, between ethosux- 
imide and 2-ethyl-2-methylsutdmc add is not less than 3*5; 
the tailing factor is not morę than 1.5; and the reiative stan¬ 
dard deviations for replicate injections determined from 
ethosuximide and 2-ethyi-2-methylsuccinic add are not 
morę than 2.0% and 5.0%, respectively. 

Procedurę —Separately inject equai volumes (about 1 0 pL) 
of the Standard preparadon and the Assay preparadon into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the guan¬ 
tity, in mg, of ethosuximide (C7H11NO2) In the portion of 
each Capsule taken by the formula: 

4000 C(r 0 f rs) 

in which C is the concentration, in mg per mL, of USP 
Ethosuximide RS in the Standard preparadon; and r u and r s 
are the peak responses obtained from the Assay preparadon 
and the Standard preparadon, respectively. 


Ethosujdmode Orał Solution 


» Ethosuximide Orał Solution contains not less 
than 90*0 pereent and not morę than 105,0 per- 
cent of the labeled amount of ethosuximide 
(C7H11NO2). 

Packaging and sterage— Preserve in tight containers. 

USP Reference standards (11)— 

USP Ethosuximide RS 
Bdentafkafion— 

A: Infrared Absorption (1975)— 

Spectral rangę: 3000 cm- 1 to 1 650 cnrrh 
Test solution —Transfer a portion of Orał Solution, equiva- 
lent to 150 mg of ethosuximide, to a 125-mL separatory 
funnet, add 50 mL of ether, and shake weil, Allow the layers 
to separate, and retain the ether layer. Wash the ether layer 
with three 10-mL portions of water* Transfer the ether layer 
to a suitable beaker, add 5 g of anhydrous sodium sulfate, 
and swirl. Filter the mixture into a 50-mL volumetrIc fiask 
through a smal! pledget of cotton that has been previously 
washed with ether. Evaporate to dryness* Dissolve the resi- 
due in 5 mL of chloroform. 

Standard solution —Qissolve 150 mg of USP Ethosuximide 
RS in 5,0 mL of chloroform. 
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B: The retention time of the major peak in the chromato- 
gram of the Assay preporation corresponds to that in the 
chrom a tog ram of the Standard preporation , as obtained in 
the Assay , 

pH (791): between 4,5 and 5,8, 

Limit of 2»ethyl-2-methylsu£cimc add— 

Mobile phase , System suitability soiution, and Chromato• 
graphic system —Proceed as directed in the Assay under 
tthosuxlmide Capsules. 

Standard soiution —E)issolve an accurately weighed quan- 
tity of 2-ethyl-2-methyJsuccinic acid in Mobile phase, and di¬ 
lute quantitatively, and stepwise if necessary, to obtain a 
soiution havEng a known concentration of about 0,05 mg 
per mL 

Test soiution —Using a "to contain" pipet, transfer a vol- 
ume of Orał Soiution, equivalent to 250 mg of ethosux- 
imide, to a 100-mL volumelnc fiask. Rinse the pipet several 
times with Mobile phase , dtlute with Mobile phase to voI- 
ume, and mi*. 

Procedurę —Separately inject equa! volumes (about lOpL) 
of the Standard soiution and the Test soiution into the chro- 
matograph, record the chromatograms, and measure the re- 
sponses for the major peaks. Calcu la te the percentage of 
2-ethy!-2-methylsuccimc acid, in relation to the guantity of 
ethosuximide, !n the volume of Orai Soiution taken by the 
formula: 

40C(nr/r0 

in which C is the concentration, Jn mg per mL, of 2-ethyl- 
2-methyfsuccinic acid in the Standard soiution; and r u and r* 
are the peak responses for 2«ethyl-2-methylsuccinic acid ob- 
talned from the Test soiution and the Standard soiution, re- 
spectively: not morę than 2.0% is found. 

Assay— 

Mobile phase , System suitability soiution, Standard prepara- 
f/on, and Chromatographic system —Proceed as directed in 
the Assay under Ethosuximiae Capsules . 

Assay preporation —Transfer an accurately measured vol- 
ume of Orat Soiution, equiva!ent to about 250 mg of 
ethosuximide, to a 100-mL volumetric fiask. Di lute with Mo* 
bile phase to volume, and mix, Transfer 5,0 mL of this solu- 
tfon to a 20Q-mL volumetric fiask, dilute with Mobile phase 
to volume, and mix. 

Procedurę—Separately inject equai vo!umes (about lOpL) 
of the Standard preporation and the Assay preporation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks, Caiculate the guan¬ 
tity, in mq, of ethosuximide (C ? HnN0 2 ) in the volume of 
Orał Soiution taken by the formula: 

4000 C(r u /rs) 

In which C is the concentration, in mg per mL, of USP 
Ethosuximide RS in the Standard preporation; and r y and r$ 
are the ethosuximide peak responses obtained from the As - 
say preporation and the Standard preporation , respectively. 


Ethotoin 



CuHiżNzO} 204.23 

2,4-1 midazolidinedione, 3-ethyl-5-phenyL, (±)-. 
(±)-3-Ethyl-5-phenylhydantoin [86-35-1]. 


» Ethotoin contains not less than 97,5 percent 
and not morę than 102,0 percent of CnH^NaO* 
calcu la ted on the dried basis. 

Patkaging and storage—Preserve in tlght containers. 

USP Reference standards (11)— 

USP Ethotoin RS 

USP 5-Phenylhydantoin RS 

Identification— 

A: Ułtrayfołet Absorption (197U)— 

Soiution: 1 mg per mL. 

Medium: aJcohoL 

B: The retention time of the major peak in the chromato- 
gram of the Assay preporation corresponds to that in the 
chromatogram of the Standard preporation , as obtained in 
the Assay. 

Loss on drying (731)—Dry it in vacuum at 60 c for 4 hours: 
it loses not morę than 1,0% of its weight, 

Residue on ignition (281): not morę than 0.1%, 
Chlorlde—Transfer 1.0q of Ethotoin to a suitable separator, 
and dissofve in 50 mL or ether. Extract with three 15-mL 
ortions of water, collect the combined extracts in a beaker, 
eat on a steam bath to expe] any traces of ether, and 
allow to coot to room temperaturę. Transfer the soiution to 
a 50-mL color-comparison tubę, add 2 N nitric acid until the 
soiution is acidrc, add 1 mL of 2 N nitric add in excess, mix, 
add 1 mL of silver nitrate TS, dilute with water to 50 mL, 
and allow to stand for 5 minutes, protected from direct sun- 
light. The turbidity produced does not exteed that of a $ 0 - 
lution prepared by mixing 2 mL of freshly prepared 0.002 N 
hydrochloric acid, 1 ml of 2 N nitric acid, 1 mL of silver ni¬ 
trate TS, and 46 mL of water (0.014%). 


Delete the foltowing: 

*Heavy metals, Method II (231): 0.002%. • comi \4mww 

Rdated compounds— 

Buffer soiution— Di$so!ve about 1 g of monobasic sodium 
phosphate in 1 L of water. Adjust the soiution with 1,5 M 
phosphork acid to a pH of 3.5 ± OJ, 

Diluent —Prepare a mixture of Buffer soiution and metha- 
nof (65:35), 

Soiution A —Prepare a fiitered and degassed mixture of 
Buffer soiution and acetonitrlle (80:20). 

Soiution B —Prepare a fiitered and degassed mixture of 
Buffer soiution and acetonitrlle (60:40). 

Mobile phase —Use variable mixtures of Soiution A and So- 
lution B as directed for Chromatographic system. Make ad¬ 
just men ts if necessary (see System Suitability under Chroma* 
tography (621)). 

Standard soiution —DissoIve an accurately weighed guan¬ 
tity of USP Ethotoin RS, and dilute quantitativeiy, and step¬ 
wise if necessary, with Diluent to obtain a soiution having a 
known concentration of about 2,5 jig of ethotoin per mL 

Test soiution —Transfer about 50 mg of Ethotoin, accu¬ 
rately weighed, to a 200-mL vofumetric fiask, dissolve in 
about 100 mL of Diluent with sonicatlon, dilute with Diluent 
to volume, and mix, 

Chromatographic system (see C hromatography (621»—The 
liguid chromatograph is eouipped with a 210-nm detector 
and a 4,6-mm x 15-cm column that contains 5-j.irn packing 
LI. The column temperaturę is maintained at 40°. Tne flow 
ratę is about 0.8 mL per minutę. The chromatograph is pro- 
grammed as follows. 
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Time 

(minutes) 

Sołution A 
(%) 

5o tut ton B 

Elutton 

0 

100 

0 

eguilibration 

0-10 

100 

0 

isocratic 

10-30 

1G0-»0 

0->100 

łinear gradient 

30^0 

0 

100 

isocratic 

4CM2 

0->100 

100-»0 

linear gradient 

42-55 

100 

0 

re-ecjuilibralion 


Chroma tog raph the Standard sołution, and record the peak 
responses as directed for Procedurę: the tailing factor is not 
morę than 2,0 for ethotoin; and the relative standard devia- 
tion for repłicate injections is not morę than 1.0%. 

Procedurę —Separately inject equal volumes (about 
100 jiL) of the Standard sołution and the Test sołution into 
the chromatograph, record the chroma tog rams, and meas- 
ure the responses for the major peaks. [notę— Discard any 
peak due to the Diluent] Cafculate the percentage of any 
mnpurity \n the portion of Ethotoin taken by the formuta: 

(2Q t QQQ/F)(C/W)(rif r s ) 

in which C is the concentration, in mg per ml* of USP 
Ethotoin RS in the Standard sołution; F is the response factor 
for the impunty as shown in the table below; W is the 
weight, in mg, of the portion of Ethotoin taken; r, is the 
peak area for any impunty in the 7esf sołution; and is the 
peak area for ethotoin in the Standard sołution. The impuri* 
ties meet the reguirements given in the table below, 

Assay— 

Mobile phase —Dissolve 0,65 g of monobasic potassium 
phosphate in 600 mL of water, adjust with phosphoric acid 
soluhon (1 in 10) to a pH of 3.5 ± 0.1, and dilute with 
water to 650 mL. Add 350 mL of metbanot, mix, filter 
through a membranę filter of 0,5 pm or finer porosity, and 
degas. Make adjustments If necessary (see System Sukabifity 
under Chromatography (621)). 

5-Phenyfhydantoin stock sołution— Dissolve, with the a Id of 
sonication if necessary, an accurately weighed guantity of 
USP 5-Phenylhydantorn RS in Mobiie phase to obtain a soiu- 
tron havmg a known concentration of about 0.37 mg per 
mL. 

Standard preparation —Dissolve, with the a id of sonication 
if necessary, an accurately weighed guantity of USP Ethotoin 
in Mobiie phase to obtain a sołution naving a known con¬ 
centration of about 0.25 mg of ethotoin per mL. 

System suitabillty sołution— Transfer 25 mg of USP 
Ethotoin RS, accurately weighed, to a 100-mL vo!umetric 
fiask, add about 1.0 mL of 5-Phenylhydantoin stock sołution, 
add Mobile phase to volume, and sonicate to dissofve. 

Assay preparation —Transfer about 50 mg of Ethotoin, ac¬ 
curately weighed, to a 200-mL vo!umetno fiask, dissolve in 
Mobile phase , dilute with Mobiie phase to vo!ume, and soni¬ 
cate to dissolve. 

Chromatographic system (see Chromatography (621))—The 
ligutd chromatograph is eguipped wfth a 210-nm detector 


and a 4.6-mm x 30-cm column that contains packing LI . 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the System suitability sołution, and record the peak responses 
as directed for Procedurę: the resolution, R, between the 
5-phenylhydantoin and ethotoin peaks is not less than 6.0. 
The relative retention times are about 0.4 for 5-phenylhy- 
dantoin and 1.0 for ethotoin. Chromatograph the Standard 
preparation , and record the peak responses as directed for 
Procedurę: the relative standard Heviation for repłicate injec¬ 
tions is not morę than 3,0%, 

Procedurę—Separately inject equal vofumes (about 20 yL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Cafculate the guan¬ 
tity, in mg, of CuHriNaG* in the portion of Ethotoin taken 
by the formula: 

200 C(ń>/ rs) 

in which C is the concentration, in mg per mL, of USP 
Ethotoin R5 in the Standard preparation; and ry and r$ are 
the peak responses obtained from the Assay preparation and 
the Standara preparation, respectively. 


Ethotoin Tablets 


» Ethotoin Tablets contain not less than 90.0 per- 
cent and not morę than 110.0 percent of the la- 
beled amount of C 11 H 12 N 2 O 2 . 

Packaging and storage—Preserve in tight containers, 

USP Reference standard* (11}— 

USP Ethotoin R5 
USP Ethylparaben RS 

Identification—The retention time of the major peak in 
the ehromatogram of the Assay preparation corresponds to 
that of the Standard preparation, both relative to the interna! 
standard, as obtained in the Assay. 

Dissolution (711)— 

Medium: 0.1 N hydrochloric add; 900 mL. 

Apparatus 2: 100 rpm. 

Time: 60 minutes. 

Standard sołution —Transfer about 100 mg of USP 
Ethotoin RS, accurately weighed, to a 25-mL volumetnc 
fiask. Dis$olve in methanol, dilute with methanol to volume, 
and mix. Transfer 4.0 mL of this sołution to a 50-mL volu- 
metric fiask, add Dissolution Medium to vo!ume, and mix. 

Procedurę— Determme the amount of CnH^N^O* d*s- 
solved from UV absorbances at the wave!ength of maximum 
absorbance at about 257 nm on filtered portions of the so¬ 
łution under test, suitabiy diJuted with Dissolution Medium, if 
necessary, in comparison with Lhe Standard sołution. 


Compound itame 

RRT 1 

RRF 2 

Limit (%) 

5-Phenylhydantoin 

abott 0.4 

1.0 

1.5 

3- M ethy l-5-pheny 1 h ydantoi n 

abou 0.6 

1.0 

0,9 

Ethotoin 

1.0 

— 

— 

Ethotoin/5-Phenylhyclantoin dimer 

abott 1.9 

1.0 

0.3 

Ethotoin dimer 

abott 2.5 

0.58 

0.4 

Unknown impurides 


1.0 

0.1 IndMdual 

1.0 Total 
Unknown 

Total 

— 

— 

2.0 


'MT —Rdative retention time. 
-RRF—Relative response factor. 
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Toieronces —Not less than 80% (Q) of the labded amount 
of CuHuNjO* is di$solved in 60 minutes, 

Uniformity of dosage units {905): meet the require- 
ments. 

Assay— 

Diluent —Prepare a mixture of water, aceton i tri le, and 
phosphorlc add (750:250:1), 

Mobile phase —Prepare a filtered and Hegassed mixture of 
water and acetonitriie (3:1), Make adjustments if neeessary 
(see System SuitabURy under C hromatography (621)). 

Interno! standard sołution —Prepare a solution of USP Eth- 
yiparaben RS in Diluent having a concentration of 0.02 mg 
per mL 

Standard preparation —Dis$olve an accurately weighed 
guantity of USP Ethotoin RS in Mobile phase, and d ilu te 
quantitatlvely, and stepwise if necessary, with Mobile phase 
to obtain a solution having a known concentration or about 
1.0 mg per mL immediateły transfer 5 ml of this solution 
and 5 mL of the Interna! standard solution to a suitabfe Con¬ 
tainer, and mix welL 

Assay preparation —Weigh and finefy powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 100 mg of ethotoin, to a 
100-mL volumetric fiask. Add 75 mL of Mobile phase, shake 
yigorously for 60 minutes, dilute with Mobile phase to vo3- 
ume, mix, and immediately filter. Without delay, transfer 
5 mL of the filtra te and 5 mL of the Interna! standard solu¬ 
tion to a suttable Container, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 3,9-mm x 30-cm column that contains packing LI. 
The ftow ratę is about 1.5 mL per minutę, Chromatograph 
the Standard preparation , and record the peak responses as 
directed for Procedurę: the resolution, R, between the 
analyte and interna! standard peaks is not less than 2 . 0 ; and 
the relative standard deviation for replicate injections is not 
morę than 2 . 0 %. 

Procedurę —Separately inject equal volumes (about 50 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. [notę—F or the pur- 
pose of Identification, the relative retention times are about 
0.5 for ethotoin and 1.0 for ethylparaben.] Cakulate the 
quantfty, in mg, of ethotoin (C 11 H 12 N 2 O 2 ) in the portion of 
Tablets Laken by the formula: 

2QQC{RufRs) 

in which C is the concentration, in mg per mL, of USP 
Ethotoin RS in the Standard preparation; and Ru and R* are 
the peak response ratios obtained from the Assay prepara¬ 
tion and the Standard preparation t respectively. 


Ethyl Chloride 

C 2 H 5 CI 64.51 
Ethane, chloro-, 

Chloroethane [75-00-3]. 

» Ethyl Chloride contains not less than 99.5 per- 
cent and not morę than 100.5 percent of C2H5CI. 
[Caution—Ethyl Chloride is highly flammable. Do 
not use where it may be ignited .] 

Packagang and storage—Preserve in tight containers, 
preferaBly nermetically sealed, and remote from fire. 


Reacfaon— Shake 10 mL with 10 mL of water, both having 
been prewously cooled to 0 °, and allow the supernatant 
layer of ethyl chloride to volatiJize spontaneousiy: the re- 
maining liquid is neutral to litmus. 

Limit of norwoiatile residue and odor— Allow 5 ml to 
evaporate spontaneously from a tared, shallow dlsh: no for- 
eign odor is perceptible while the last portions evaporate, 
and the weight of the residue is negligible. 

Chloride—Add a few drops of silver nitrate TS to 10 ml of 
aicohol, cool to 0 D , and aad to the dear fiquid about 500 pL 
of Ethyl Chloride cooled to the same temperaturę: no lur- 
bidity is produced immediately. 

Assay—introduce about 1.5 ml of cold Ethyl Chloride into 
a tared glass-stoppered pressure bottle containing 25.0 mL 
of 1 N alcoholic potassium hydroxide V5, rapidly replace the 
stopper, and weigh accurately. Tie down the stopper, insert 
the bottle in a wire basket, and immerse in a water bath at 
room temperaturę. [Caution—Before raising the bath temper¬ 
aturę, take adequate precoutions to cover the bottle or erect a 
suitable safety shield to prevent injury in case the bottle should 
burst] Heat the water bath to boiling, maintain at this tem¬ 
peraturę for 30 minutes, and then cool gradually to room 
temperaturę before handling the bottle. Remove the stop- 
per, add phenolphthalein TS, and titrate the extess a łkali 
with 1 N hydrochloric acid VS. Perform a blank determina- 
tion (see Residual Titratlons (54 1)), Each mL of 1 N alcoholic 
potassium hydroxide is eguivalent to 64.51 mg of C 2 H 5 CL 


Ethyłenediamine 

C 2 H s Nj 60.10 
1,2-Ethanediamine. 

Ethyłenediamine [107-15-3], 

» Ethyłenediamine contains not less than 
98.0 percent and not morę than 100.5 percent, 
by wetght, of C 2 H 8 N 2 , 

[Caution—Use care in handling Ethyłenediamine he- 
cause of its caustic naturę and the irritating proper - 
ties of its vapor .] 

notę —Ethyłenediamine is strongly alkaline and 
may readily absorb car bon dioxide from the air 
to form a nonvo1atile car bona te. Protect Ethył¬ 
enediamine against undue exposure to the 
atmosphere. 

Packaging and storage—Preserve in well-filled, tight, 
glass containers. 

Identification —To 2 mL of cupric sulfate solution (1 in 
100) add 3 drops of a sołution of Ethyłenediamine (1 in 6), 
and shake: a purplish blue color is produced. 

Defete the foftowing: 

# Heavy metals, Method I (231)—Evaporate 5.0 ml on a 
steam oath to dryness, add to the residue 1 mL of hydro- 
chlorrc add and 0.5 mL of nrtric add, and evaporate again 
to dryness. Dissolve the residue in 20 mL of warm water, 
cool, dilute with water to lOOmL, mix, and use 20 mL of 
this solution for the test: the limit is 0.002%,# towsaan 1^201 s) 
Assay—Weigh accurately about 1 mL of Ethyłenediamine In 
a tared, glass-stoppered fiask containing about 25 mL of 
water, Dilute with water to about 75 mL, add a mixed indl- 
cator of bromocresol green TS and methyl red TS (5 in 6), 
mix, and titrate with 1 N hydrochloric acid VS. Perform a 
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blank determlnation, and make any necessary correction. 
Each mL of 1 N hydrochloric acid is equivalent to BO.05 mg 
of C Z H a N 2 . 


Ethyroodiol PSacetate 



CuHriO* 384.51 

19-Norpregn-4-en-20-yne-3,l 7-diol, diacetate, (3/J,1 7a)-; 
19-Nor-17oŁ*pregn“4“en-20-yne-3^17-dioJ diacetate 
[297-76-7], 

DEFINITEON 

Ethynodfol Diacetate contains NIT 97.0% and NMT 102.0% 
of ethynodiol diacetate (C 2 - 1 H 32 O 4 ). 

1DENTIFECATJON 

• A. INFHARED ABSORPTION (197K) 

ASSAY 

* Procedurę 

Mobile phase: Atetonitrile and water (41:59) 

Standard stock solution: 2.5 mg/mL of USP Ethynodiol 
Diacetate RS, prepared as follows. Transfer a suffrcient 
amount of USP Ethynodiol Diacetate RS Into a suitabie 
volumetric fiask and dissolve, by sonlcation, in a volume 
of acetonltrile equlvalent to 50% of the fiask volume. 

Diiute with water to volume. 

Standard solution: 0.25 mg/mL of USP Ethynodiol 
Diacetate RS in Mobile phase from Standard stock 
solution 

Sample stock solution: 2.5 mg/mL of Ethynodiol 
Diacetate, prepared as follows. Transfer a sufficient 
amount of Ethynodiol Diacetate into a suitabie volumet- 
ric fiask and dlssolve, by sonieation, in a volume of ace¬ 
ton i tnie equivalent to 50% of the fiask volume. Di lute 
with water to volume. 

Sample solution: 0.25 mg/mL of Ethynodiol Diacetate 
In Mobile phase from Sample stock solution 
Chromatographic system 
(See Chroma tography {621), System Suita bili ty.) 

Modę: LC 

Detector: UV 200 nm 

Column: 4.6-mm x 15-cm; packing LII 

Column temperaturę: 40° 

Flow ratę: 2 mL/min 
Injection volume: 20 jiL 
System suitabiUty 
Sample: Standard solution 

[Notę —The retention time for ethynodiol diacetate is 
NLT 18 min.] 

Suitability requirements 
Tailing factor: 0.75-2.0 
Relative standard deviation: NMT 0,7% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of ethynodiol diacetate 
(C^HsaO.s) in the portion of Ethynodiol Diacetate 
taken: 

Result - {fulri) x (Cd Cu) x 1 00 

fu = peak response from the Sample solution 

r$ = peak response from the Standard solution 


Cs = concentration of USP Ethynodiol Diacetate RS 
En the Standard soiution (mg/mL) 

Co = concentration of Ethynodiol Diacetate in the 
Sample solution (mg/mL) 

Acceptance criteria; 97.0%-l 02.0% 

IR/IPURITIES 
0 Procedurę 1 

Mobile phase, Sample stock solution, Sample solu¬ 
tion, Cnromatographic system, and System suitabil¬ 
ity: Proceed as directed in the Assay. 

Analysis 

Sample: Sample solution 

Calculate the area percentages of the individua! impu- 
rities in the portion of Ethynodiol Diacetate taken: 

Result - (ru/ry) x 100 

ru - peak area of each jndividual peak between the 
soivent front and the ethynodiol diacetate 
peak 

tt - sum of the areas of aII peaks appearing after 
the so!vent front 

Acceptance er i ter! a: See Tobie 7. 


Table 1 


Name 

Refative 

Retention 

Time 

Acceptance Cri¬ 
teria, 

NMT (°/o) 

a-Ethynodiof diacetate 

0.87 

1.5 

Ethynodiol diacetate 

1.0 

_ 

Any other individual im- 
purity 

— 

0.5 

Total impurities 

— 

2,0 


» PROCEDURĘ 2* LIMIT OF CONJUGATED DlENE 

Sample solution: 0,5 mg/mL in methanol 
Blank: Methanol 
Instrumental conditions 
(See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: about 236 nm 
Celf: 1 cm 

Acceptance criteria: Absorbance is NMT 0.500. 

5PECIFIC TE5TS 

» Optical Rotatton, Specific Rotation (781S) 

Sample solution: 10 mg/mL In chloroform 
Acceptance criteria: -70° to -7 6° 

ADDmONAL REQUIREMENTS 

0 Packaginc and Storage: Preserve in welLdosed, light- 
reslstant containers, 

0 USP Reference Standards (11) 

USP Ethynodiol Diacetate RS 


Ethynodiol Diacetate and Ethinyl 
Estradiol Tablets 


DEFINITION 

Ethynodiol Diacetate and Ethinyl Estradiol Tablets contain 
NLT 93.0% and NMT 1 07.0% of the labeled amount of 
ethynodiol diacetate (C 24 H 32 O 4 ), and NLT 90.0% and 
NMT 110.0% of the labeled amount of ethinyl estradiol 
ĆC2 oH 2 40 2 ). 

SDENTflFICATEON 

* The retention Limes of the ethynodiol diacetate and 
ethinyl estradiol peaks from the Sample solution corre- 
spond to those from the Standard solution} as obtained 
in the Assay. 
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ASSAY 
< Procedurę 

Mobile phase: Methanol, acetonkrile, and water 
(3:7:10) 

Standard solution: Dissolve, with the aid of sonication 
if necessary, ąuantities of USP Ethynodiol Diacetate RS 
and USP Ethinyl Estradiol RS in Mobile phase. DiJute 
quantitatlvely, and stepwlse if necessary, with Mobile 
phase to obtain a solution having knnwn rnnrentra- 
tions, in mg/mL, of the Reference Standardy corre- 
sponding to about 1 /25 of the labeled amounts of 
ethynodiol diacetate and ethinyl estradiol in the Tabiets. 
Sample solution: Place 10 Tablets in a 250-mL vofu- 
metric fiask. Add a portion of Mobile phase , and soni- 
cate until the Tablets are completely disintegrated. Cool 
to room temperaturę, dilute with Mobile phase to vol- 
ume, and filter. 

Chromatographic system 
(See Chromatography <621 ), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4,ó-mm x 25-cm; packing L10 
Flow ratę: 2 ml/min 
Injection size: 50 jiL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 

Column effkiency: NLT 3000 theoretical plates for 
ethynodiol diacetate 

Tailing factor: NMT 1.5 for ethynodiol diacetate 
Relative standard deviation: NMT 2.0% for each 
peak due to ethynodiol diacetate and ethinyl estradiol 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of in each Tablet 

taken: 

Result - (ru/r s ) x (C s /Cu) x 100 

Tt/ = peak response of ethynodiol diacetate from 
the Sompte solution 

r$ = peak response of ethynodiol diacetate from 
the Standard solution 

Cs = concentration of USP Ethynodiol Diacetate RS 
in the Standard solution (mg/mL) 

Cy = nominał concentration of ethynodiol diacetate 
in the Sample solution 

Calculate the percentage of in each Tablet 

taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

r u - peak response of ethinyl estradiol from the 
Sample solution 

r s - peak response of ethinyl estradiol from the 
Standard solution 

Cs - concentration of USP Ethinyl Estradiol RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of ethinyl estradiol in 
the Sample solution 

Acceptance eriteria: 93.0%-l 07.0% of the labeled 
amount of C 24 H 32 O 1 and 90.0%-110.0% of the labeled 
amount of C 20 H 24 O 2 

PERFORMANCE TESTS 

* Disintegration (701): 15 min, the use of disks being 

omitted 

» Unifgrmity of Dosage Unfts (905): Meet the reąuire¬ 
ments for Content Uniformity with respect to ethynodiol 
diacetate and to ethinyl estradiol 

ADDITIONAL REQUBRE{VIENTS 

* Packagjng and Storage; Preserve in well-cfosed 

containers. 


♦ USP Reference Standards (11) 
USP Ethinyl Estradiol RS 
USP Ethynodiol Diacetate RS 


Ethynodiol Diacetate and Mestranol 
Tablets 


DEFINITION 

Ethynodiol Diacetate and Mestranol Tablets contain NLT 
90.0% and NMT 110.0% of the labeled amounts of ethy¬ 
nodiol diacetate (C^H^Oh) and mestranol (C 21 H 26 O 2 ). 

IDENTIFICATION 
* A. Thin Layer Chromatography 

Standard solution A: 5 mg/mL of USP Ethynodiol 
Diacetate RS In chloroform 

Standard solution B: 0.5 mg/mL of USP Mestranol RS 
in chloroform 

Sample solution: Transfer an amount equivalent to 
10 mg of ethynodiol diacetate from powdered Tablets 
to a stoppered, 15-mL centrifucje tubę. Add 10 mL of 
acetonitrile, insert the stopper rn the tubę, and mix by 
shaking and inyersion for 2 min. Centrifuge at 1200 
rpm for 10 min, and decant the supernatant through 
ftlter paper into a suitable Container, Evaporate a 5-ml 
aliąuot of the filtrate on a steam bath with the aid of a 
stream of nitrogen, and dissolve the residue in 1 ml of 
chloroform. 

Chromatographic system 

(See Chromatogropny (621), Thin-Layer Chromato- 
graphy.) 

Adsorbent: 0.25-mm layer of ehromatographic silica 
gel mixture 

Application uolume: 5 \xl 

Developing soh/ent: Cyclohexane and ethyl acetate 
(70:30) 

Spray reagent: A 14n-2 solution of sulfuric acid in 
water 
Analysis 

Samples: Standard solution A , Standard solution B, and 
Sample solution 

Rernove the piąte when the solvent has moved about 
15 cm above the initial spots. Spray the piąte with 
Spray reagent, and beat it at 80° for 10 min: the 
ethynodiol diacetate spots appear yellowish tan and 
the mestranol spots appear pink when vlewed under 
white fight. 

Acceptance eriteria: The ethynodiol diacetate and mes¬ 
tranol spots from the Sample solution have the same 
re!ative positions on the piąte as the spots from the 
respective Standard Solutions. The Rr va!ues for ethy¬ 
nodiol diacetate and mestranol are 0,8 and 0.6, 
respectively. 

ASSAY 
« Procedurę 

Diluent: Methano! and water (4:1) 

Mobile phase: Methanol, tetrahydrofuran, and water 
(63:7:30) 

Standard solution: 0.2 mg/mL of USP Ethynodiol 
Diacetate RS and 0.02 mg/mL of USP Mestranol RS in 
Diluent 

Sample solution: Transfer 10 Tablets to a glass-stop- 
pered fiask, and pipet a sufficient vo!ume of Diluent into 
the fiask to obtain a solution having a finał nominał 
concentration of 0.2 mg/mL of ethynodiol diacetate 
and 0.02 mg/mL of mestranol. Agitate vigorously until 
the Tablets are completely disintegrated, Shake vigor- 
ously by mechanical means for 30 min. Allow the solids 
to settle for 10 min, and pass the solution through a 
filter of 0.5-j.mn porę size. 
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Chromatographk system 

(S e e Chrom a togrop hy (621), Sys tem Su i to hi lity ,) 

Modę: LC 

Detector: UV 204 nrn 
Coiumn: 4,6-mm x 25-cm; packing LI 3 
Flow ratę: 1 .2 mL/min 
Injection volume: 25 juL 
System suitability 
Sam ple: Standard solution 

[NOTE—The relative retention times for mestranoi and 
ethynodiol diacetate are 0,6 and 1.0, respectively.] 

Suitability requirements 

Resolution: NLT 4.0 between mestranol and ethy¬ 
nodiol diacetate 

Reiatlve standard deviation: NMT 2,0% for both 
mestranol and ethynodiol diacetate 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of 
ethynodiol diacetate (C^H^O-i) and mestranol 
(Cii H 20 O 2 } in the portion of Tablets taken: 

Result = (ru/n) x (Cj/Q) x 100 

r v - peak response of the corresponding analyte 
from the Sample solution 

r$ = peak response of the corresponding analyte 
from the Standard solution 
Cj = concentration of the appropriate USP 

Reference Standard in the Standard solution 
(mg/mL) 

Cu = nominał concentration of the corresponding 
analyte in the Sample solution (mg/mL) 
Acceptance criteria: 90.0%-l 10.0% of the labeled 
amount of ethynodiol diacetate (C 2 -iHi 20 ^) and mestra¬ 
nol (C 2 iH 2& 0 2 ) 

PERFORMANCE TESTS 

* D151NTEG RA Tl O N (701) 

Time: 15 min, omitting the use of disks 
Acceptance criteria: Meet the reguirements 

• Uniformity of Dosace Units (905) 

Procedurę for eon tent uniformity: Proceed as directed 
in the Assay f except reduce by haff the concentrations 
in the Standard solution and the Sample solution and 
inject twree the vofume into the chromatograph. 
Acceptance criteria: Meet the reaulrements for Content 
Uniformity with respect to ethynodiol diacetate and to 
mestranol 

ADDITIONAL REQUIREMENTS 

• PACKAC1NC AND Storage; Preserve in well-closed 

containers. 

* USP Reference Standards (11) 

USP Ethynodiol Diacetate RS 
USP Mestranol RS 


Etidronate Disodium 



C;H6NajO ? P 2 249.99 

Phosphonic acid, (1-hydroxyethylidene)bis-, disodium salt; 
Disodium dihydrogen (1 -hydroxyethylidene)diphosphonate 
[7414-83-7J. 


DEFINITfON 

Etidronate Disodium contains NLT 97.0% and NMT 101.0% 
of etidronate disodium (CiHfiNa^O^P^), calculated on the 
anhydrous basis. 

IDENTIFICATION 

* A. Infrared AbsorRTION (197): The spectra of 

triffuoroyinyl chloride polymer and minera! oil dispersions 
of (t, separately prepared from a test spedmen recrystal- 
lized from water and dried at 105° for 1 h, exhibit max- 
Ima in the regions of 4000-1350 errr 1 and 
1350-450 ott 1 , respectively, only at the same wave- 
lengths as those of similar preparations of USP Etidronate 
Disodium RS. 

* B. Identification Tests—General, Sodium (191): Meets 

the reguirements for the pyroantimonate predpitayon 
test 

ASSAY 

* Procedurę 

Mobile phase: 35-40 mM ammonium nitrate solution 
in water. Adjust with dilute ammonium hydroxide to a 
pH of 7.0. 

Standard solution: 0.73-075 mg/mL of USP Etidronic 
Acid Monohydrate RS in 1 N sodium hydroxide solution 
and Mobile phase (1:150) 

Sample solution: 0.84-0.86 mg/mL of Etidronate Diso¬ 
dium in Mobile phose 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: Refractive index 
Coiumn: 4,6-mm x 150-mm; packing L23 
Temperatures 
Detector: 32° 

Coiumn: 32° 

Flow ratę: 1.5 mL/min 
Injection vo!ume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requlrements 

Relative standard deviation: NMT 1,5% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of etidronate disodium 
(CzHćNasO/Pa) in the portion of Etidronate Disodium 
taken: 

Result =: (ru/n) X (Q/C u ) x ( Mn/Mn ) x 100 

ru = p^ak response from the Sample solution 

r$ - peak response from the Standard solution 

Cr = concentration of USP Etidronic Acid 

Monohydrate RS in the Standard solution 
(mg/mL) 

C u = concentration of Etidronate Disodium in the 
Sample solution (mg/mL) 

Mri - molecular weight of etidronate disodium, 

249.99 

Mr 2 = molecular weight of etidronic acid 
monohydrate, 224.05 

Acceptance criteria: 97,0%-101.0% on the anhydrous 
basis 

IMPŁJR1TIES 


Delete the foflowing: 

•* Heavy Metals, Method li (231) 

Standard solution: 0.5 g of USP Etidronate Disodium 
RS 

Standard solution: 2.5 mL of Standard Lead Solution 
Analysis: Transfer the Sample solution and the Standard 
solution to separale guartz crucibles, add 0.5 g of mag- 
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nesium oxide to each crucible, and m!x. Evaporate the 
Standard solution to dryness at 110 r for 1 h, and ignite 
each crucible over a flame to a lighl gray cofor. Ignite 
at 800" for 1 h, cool, and djssolve the resldues by the 
dropwise addition of hydrochlonc add, and add 3 ml 
of water. Adjust with ammonia TS to a pH of 8,5, then 
adjust with acetic add to a pH of 4. Make a finał pH 
adjustmenl to 3,4 ± 0,05, using d ilu te hydrochlonc 
acid* Filter into 50-mL color comparison tubes, and di- 
lute with water to 40 mL 
Acceptance criteria: MMI 50 ppm* imikfa \ h^ois) 

SPEOFIC TESTS 
O Limit of Phosphite 

Solution A: 0-65 mg/mL of anhydrous sodium carbon- 
ate and 0,40 mg/mL of sodium bicarbonate in water 
Solution B: 4,68 mg/mL of anhydrous sodium earbon- 
ate and 2.89 mg/mL of sodium bicarbonate in water 
Mobile phase: See Tobie L 


Table 1 


Time 

(mini 

Solution A 
(%> 

Solution B 
(°/o) 

0 

100 

0 

6.0 

100 

0 

6,1 

0 

100 

8.0 

0 

100 

8.1 

100 

0 

15 

100 

0 


Suppressor regenerant solution: 12.5 mM sulfuric 
add. [Notę—T h is sol u bon is needed only if the Chemi¬ 
cal suppression option is used.] 

Standard solution: Equivalent to 0,01 6 mg/mL of dtba- 
sle sodium phosphite on the anhydrous basis from USP 
Etidronate Disodium ReEated Compound A RS and 
0.015 mg/mL of dibasic sodium phosphate in Solution 
A. [Notę—USP Etidronate Disodium Related Compound 
A RS is sodium phosphite dibasic pentahydrate.j 
Sample solution: 5.0 mg/mL of Etidronate Disodium in 
Solution A 

Chromatographic system 

(See Chromatography (621}, System Suitobility.) 

Modę: LC 

Detector: Conductivlty 

Columns 

Guard: 4-mm x 50-mm; packing L61. [Notę—U se ei- 
ther a 4-mm anion self-regenerating suppressor or a 
suitable Chemical suppressor.] 

Anafytical: 4-mm x 25-cm; packing L61 
FI o w ratę; 1.0 mL/min, [Notę—W hen a chemicaf sup¬ 
pressor is used, the flow ratę is 3-5 mL/min for the 
Suppressor regenerant solution j 
Injection volume: 20 ]iL 
System suitability 
Sample: Standard solution 

[Notę—T he elution order is phosphite, followed by 
phosphate.] 

Suitability requirements 
Resolution; NIT 2.5 between phosphite and 
phosphate 

Relative standard deviation: NMT 10% for each 
peak, for repficate injections 
Analysis 

Sam pies: Standard solution and Sampfe solution 
Calculate the percentage of phosphite, determined as 
monobasic sodium phosphite, in the portśon of 
Etidronate Disodium taken: 

Resuit = (ro/rj) X (Cj/Cy) x (Mrt/MrS) x 100 

r u - peak response of phosphite from the Sample 
solution 


r$ = peak response of phosphite from the Standard 
solution 

Q = concentration of USP Etidronate Disodium 

Related Compound A RS on the anhydrous 
basis in the Standard sofution (mg/mL) 

C u = concentration of the Sample solution (mg/mL) 
Mft - molecuiar weight of monobasic sodium 
phosphite, 103,98 

Ma - molecuiar weight of dibasic sodium phosphite, 
125.96 

Acceptance criteria; NMT 1,0% of phosphite, deter¬ 
mined as monobasic sodium phosphite 
o PH (791) 

Sampie solution: 10 mg/mL 
Acceptance criteria; 4,2-5.2 
* Water Determination, Method lc(92 1} 

Sample: 100 mg of finely powdered Etidronate Diso¬ 
dium in 10 ml of a mixture of acetic acid and forma- 
mide (Tl) 

Acceptance criteria: NMT 5.0% 

ADDmONAL KEQUiKEIViENT5 

o PACKAGINC and Storace: Preserze in tEght containers 
o USP Refe&ence Standaros (11) 

USP Etidronate Disodium RS 
USP Etidronate Disodium Related Compound A RS 
Sodium phosphite dibasic pentahydrate. 

Na 2 HPOa 5H ? Q 216.04 
USP Etid ronić Add Monohydrate RS 
CjHeO/Pa- H 2 0 224.04 


Etidromate Disodaum TalfoSets 


» Etidronate Disodium Tablets contain not less 
than 90.0 percent and not morę than 11 0.0 per- 
cent of the labeled amount of etidronate diso¬ 
dium (CżHńNa^C^P;?). 

Packaging and sto ragę—Preserve in tight containers. 

USP Refereoce standards (11)— 

USP Etidronate Disodium RS 
USP Etidronić Add Monohydrate RS 
C 2 H 8 O 7 P 2 -H 2 O 224.04 

Id enfif kation, Infrared Absorption (1 97}—The spectra of 
trifluorovinyt chloride poły mer and minera! oil dispersions, 
separately prepared from finely powdered Tablets recrystal- 
llzed from water and dried at 105° for 1 hour, exhlbit max- 
ima in the regions of 4000 to 1350 cm- 1 and 1350 to 
450 cm L respectively, only at the same wavelengths as 
those of similar preparations of USP Etidronate Disodium RS. 
DśssoEufiom (711 )— 

Medium: water; 900 mL. 

Apparatus 1: 100 rpm. 

Time: 30 minutes. 

Determine the amount of OjHfiNa^G^Pa dissolved by em* 
ploying the following method. 

Mobile phase and Chrom a tographic system- — Proceed as di 
rected in the Assay under Etidronate Disodium. 

Standard sofution — 

FOR PRODUCTS LABELED TO CONTAIN 200 MC OF ETIDRONATE DfSO- 
DIUM —Transfer approximateJy 20 mg of USP Etid ronić Add 
Monohydrate RS to a 100-mL volumetric fiask, dissolve in 
50 mL of water, add 2.0 mL of 0,1 N sodium hydroxtde, 
dilute with water to volume, and mix* 

FOR PRODUCTS LABELED TO CONTAIN 400 MG OF ETIDRONATE DISO¬ 
DIUM —Transfer approximatefy 20 mg of USP Etidronic Acid 
Monohydrate RS to a 50-mL volumetric fiask, dissoMe in 
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25 mL of water, add 2,0 mL of 0.1 N sodium hydroxide, 
di fu te with water to volume, and mix* 

Test soiution —Transfer a portion of the soiution under test 
to an HPLC vial. 

Procedura—Separately inject equa! volumes (about IGO pL 
for products labeEed to contain 200 mg of Etidronate Diso¬ 
dium, and about 50 pi for products labeted to contain 
400 mg of Etidronate Disooium) of the Standard soiution 
and the Test soiution into the chromatograph, record the 
chromatograms, and measure the areas for the major peaks* 
Calculate the guantitles of GzHcNaaOzPz dissolved, employ- 
ing the procedurę set forth in the Assay, making any neces- 
sary yolumetric adjustments. 

Tolerances —Not less than 70% (Q) of the labeled amount 
of C 2 H ó Na 20 7 P 2 is dissolved in 30minutes. 

Umformity of dosage unifs (905): meet the reguire- 
ments, 

Assay— 

Mobile phase, Standard preparation, and Chromatographic 
system —Proceed as directed in the Assay under Etidronate 
Disodium . 

Assay preparation —Weigh and fmefy powder not fewer 
than 20 Tablets* Transfer an accurately weighed portion of 
the powder, equivalent to 160 to 170 mg of Etidronate Di¬ 
sodium, to a 200-mL volumetric fiask, and dilute with Mo¬ 
bile phase to volume. Agitate the soiution for at least 5 min- 
utes, and pass through a 0.45-jum nylon filter. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Etidronate Disodium. Calcu la te the quantity, in mg, of 
etidronate disodium (C^H^NazO^P^) in the portion of Tablets 
taken by the formula: 

Cs Vu{2 5 0*00/224.05}( ru I r$) 

in which 250.00 and 224.05 are the molecular weights of 
etidronate disodium and etidronic acid monohydrate, re- 
spectively; Cs is the eoncentration, in mg per ml, of USP 
Etidronic Acid Monohydrate RS in the Standard preparation; 
Vu is the voiume, in mL, of the Assay preparation; and r u and 
fs are the peak responses obtained from the Assay prepara¬ 
tion and the Standard preparation t, respectiyely* 


Etodolac 



C 17 H 2 ,N0 3 287.35 

Pyrano[3,4-ti]indo!e-l-acetic acid, l,8-diethyLl,3,4,9- 
tetrahydro-(±)-. 

(±)-l ,8-Diethyl-1,3,4,9-tetrahydropyrano [3,4-ti]indole- 
1-acetic acid [41340-25-4]. 

» Etodolac contains not less than 98*0 pereent 
and not morę than 102.0 pereent of C^HziNOb, 
calculated on the anhydrous basis* 

Packaging atid sto ragę —Preserve in tight containers. 

USP Reference standards (11)— 

USP Etodolac RS 

USP Etodolac Refated Compound A RS 

(±)-8-Ethy[-1-methyh1,3,4,9-tetrahydropyrano [3,4-ti]- 
indole-1-acetic add. 

Ci 6 H 3 ,NO b 273.33 

Ideotifkation, Infrared Absorption (197K). 

Water De term mat! on, Method I (921): not morę than 

0.5%. 


Resadue on ignifion (281): not morę than 0.1%. 
limit of chloride —Dissolve 1.0 g of Etodolac in 60 mL of 
methanol, dilute with 10 mL of water, add 20 mL of 2 N 
nitric acid, and titrate with 0.01 N sifver nitrate determining 
the endpoint potentiometrjcally (see Titrimetry (541)): the 
limit is not morę than 0.3 mg per g. 


Detete the Młnwing: 

*Heavy metals, Method ft (231): 0,001 %.* i0 im*] i-ran- 2 ois) 

Limit of alcohoi and methanol— 

Interna! standard stock soiution —Dissoive suita ble quanti- 
ties of isopropyl alcohoi En dimethylformarnide to obtain a 
soiution containing about 2.5 jiL per mL. 

InternaI standard soiution —Pipet 5.0 mL of InternaI stan¬ 
dard stock soiution into a 100-mL volumetric fiask. Dilute 
with dimethylformamide to voiume, and mix, This soiution 
contains 0.125 pL of isopropyl alcohoi. 

Standard stock soiution —Transfer 5,0 mL of methanol and 
5*0 ml of alcohoi to a 200-ml volumetnc fiask, Dilute with 
dimethylformamide to volume, and mix* Pipet 5*0 mL of 
this soiution into a 1 00-mL volumetric fiask, dilute with dr- 
methylformamide to volume, and mlx. 

Standard soiution —Pipet 10.0 ml of Standard stock solu- 
tion and 5.0 mL of Interna! standard stock soiution into a 
100-mL Yolumetric fiask. Dijute with dimethyfformamide to 
volume, and mix. This soiution contains 0.101 mg of metha¬ 
nol and 0.099 mg of alcohoi per mL* 

Test soiution —Transfer about 0,5 g of Etodolac, accurately 
weighed, to a 10-mL fiask. Pipet 5*0 ml of internaI standard 
soiution into the fiask. Insert a stop per into the fiask, and 
sonicate to dissolve, 

Chromatographic system (see Chromatography {62 ^))—The 
gas chromatograph is equipped with a flame-ionization de- 
tector and a 0.32-mm x 25-m fused sflica capilSary column 
coated with a 5-Lim film of phase G36. The carrier gas is 
helium, with a split flow ratę of 50 ml per minutę. The in- 
jection port temperaturę is maintained at 200 °, and the de- 
tector is maintained at 300°, The column temperaturę is 
maintained at 45° for 5 minutes, then programmed to in- 
crease at the ratę of 30° per minutę to 280° and to main- 
tain this temperaturę for 27 minutes. Chromatograph the 
Standard soiution and the Test soiution , and record the peak 
responses as directed for Procedurę: the rdatsve retention 
times are about 0.6 for methanol, 0.8 for alcohoi, and 1.0 
for isopropyl alcohoi; and the resofutlon, fi, between peaks 
is not less than 1 . 

Procedurę —Separately inject equal volumes (about 1 pL) 
of the Standard soiution and the Test soiution into the chro¬ 
matograph, record the chromatograms, and measure the ar¬ 
eas or the peak responses. Identify by their retention times 
any peaks present in the chromatogram obtained from the 
Test soiution tbat correspond to those En the chromatogram 
obtained from the Standard soiution . Calculate the percent- 
ages of C 2 H 5 OH and CH 3 OH In the portion of Etodolac 
taken by the formula: 

5G0(C / WHRufRs) 

in which C te the concentration, in mg per mL, of C^hLOH 
or CH 3 OH in the Standard soiution; W is the weight, in mg, 
of Etodolac taken to prepare the Test soiution; and R u and fi* 
are the peak area ratios of the relevant analyte to the Inter¬ 
na! standard obtained from the Test soiution and the Stan¬ 
dard so/ation, respectively: not morę than 0 . 1 % of each is 
found. 

Chromatographic punty— 

Soiution A — Mjx 0.6 mL of phosphoric acid with 100 ml 
of water. 

5o/iif/on B —Mix 0.6 mL of phosphoric acid with 100 mL 
of acetonitrlle. 
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Mobile phase —Use variable mixtures of Solution A and So- 
lution B as directed for Chromatogrophic system , Make ad- 
justments If necessary (see System Suitability under Chroma¬ 
tography (621)). 

System suitobility solution —Dissolve suitable quantities of 
USP Etodolac Related Compound A RS and USP Etodolac RS 
In acetonitrile to obtain a solution containing about 
0,01 mg per m!_ and 0*2 mg per ml, respectively. 

Test soluUun —Transfer about 25 mg of Etodolac, accu- 
rately weighed, to a 250-mL volumetric fiask, dissolve in and 
dilute with acetonitrile to volume, and mix. 

Chromatogrophic system (see Chromatography ( 621))—The 
3iquid chromatograph is equipped with a 214-nm detector 
and a 4-mm x 25-cm column that contains packing L7. The 
ffow ratę is about 1 ml_ per minutę* The chromatograph Is 
programmed as foilows. 


Time 

(minutek 

Solution A 

_ 

Solution B 

EEution 

0-5 

60 

40 

isocratlc 

5-35 

60—>20 

4Q-*8Q 

linear gradient 


60 

40 

re-eauilibration 


C h ro m a to g ra p h t h e System suitabiliity solution, and rec o rd 
the peak responses as directed for Procedurę: the relative 
retention times are about 0.8 for etodolac related com- 
pound A and 1,0 for etodolac; the resolution, R , between 
etodofac related compound A and etodolac is not less than 
3; the tailing factor is not morę than 2 ; and the reiative 
standard deviation for replicate injections is not morę than 
3%. 

Procedurę —Inject a vofume (about 20 pL) of the Test solu - 
tion into the chromatograph, record the chromatogram, 
and measure the peak responses, Calculate the pcrccntage 
of each impurity in the portlon of Etodolac taken by the 
formula: 

100 (rJn) 

in which n is the peak response for each impurity; and r s is 
the sum of the responses of alt of the pealcs: not morę than 
0.5% of any individual impurity is found; and the total of alf 
impurities is not morę than 2 * 0 %, 

Assay—DissoNe about 230 mg of Etodolac in 60 mL of 
methanof. Utratę with 0.1 N tetrabutylammonium hydrox- 
ide V5, determining the endpoint potentiometricaliy. Per- 
form a blank determination, and make any necessary correc- 
tion* Each mL of 0.1 H tetrabutylammonium hydroxide is 
equivałent to 28.74 mg of C 17 H 21 NO 3 . 


EtodoBac Capsyles 

» Etodolac Capsules contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of etodolac (C 17 H 21 NO 3 ). 

Padkaging and storage—PreserYe in tight containers, and 
storę at controlled room temperaturę. 

USP Referenci standards (11)— 

USP Etodofac RS 

USP Etodolac Related Compound A RS 

(±)- 8 -Ethyl-l -methYl-1,3,4,9-tetrahydropyrano [3,4-6]- 
indole- 1 -acetic acid, 

C lfi H T *N0 3 273.33 

Identification—The retention time of the major peak in 
the chrom a tog ram of the Assay preparation corresponds to 
that in the chromatogram of the Standard preparation, as 
obtained in the Assay. 


Dissoflunoon (711)— 

Medium: pH 6.8 phosphate buffer (see Buffer Solutions in 
the section Reagents, indicators, and Solutions); ] 000 mL. 

Apparatus 1: 100 rpm. 

Time: 30 minutes. 

Procedurę —Determine the amount of C 17 H 21 NO 3 dis- 
solved by employing UV absorption at the wavelength of 
maximum ahsnrnanrp at ahout 274 nm on filtered portions 
of the solution under test, suita bly diluted with Dissolution 
Medium, if necessary, in comparison with a Standard solu¬ 
tion having a known concentration of USP Etodofac RS in 
the same Medium * 

Tolerances —Not less than 75% (Q) of the labeled amount 
of C 17 H 21 NO 3 is dissolved in 30 minutes* 

Uniformity of dosage units (905): meet the require- 
ments. 

Assay— 

Mobile phase—Pre parę a flitered and degassed mixture of 
acetonitrile, water, and phosphoric acid (500:500:0.25), 
Make adjustments if necessary (see System Suitability under 
C 6 ro/rfafograp 6 y (621)), 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Etodolac RS in Mobile phase to obtain a 
solution having a known concentration of about 0.2 mg per 
mL. Prepare this solution fresh daily. 

System suitability solution —Dissolve suitable guandties of 
USP Etodolac Related Compound A RS and USP Etodolac RS 
in Mobile phase to obtain a solution containing about 
0.01 mg of etodolac related compound A and 0.2 mg of 
etodolac per ml. 

Assay preparation —'Weigh not fewer than 20 Capsules, 
and transfer the contents as completely as possible to a suit¬ 
able Container. Remove any residua! powder from the 
empty capsules with the aid of a current of air, and weigh 
the capsule shells, determining the weighf of the contents 
by dEfference. Mix the contents of the Capsules, and transfer 
an accurately weighed portion of the powder, equivaJent to 
about 1000 mg ot etodolac, to a 500-mL volumetric fiask, 
add 300 mL of Mobile phase, shake for 15 minutes, sonicate 
for 5 minutes, cool, dilute with Mobile phase Lo vg]ume, and 
mlx. Allow to settle for 10 minutes. Pipet 10.0 mL of the 
solution to a 100-mL volumetric fiask, dilute with Mobile 
hase to volume, and mix, Pass the solution through a filter 
avfng a 0.45-j.im or finer porosiły, prior to use. 

Chromatogrophic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 274-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI. 

Ihe fiow ratę is about 1,5 mL per minutę, Chromatograph 
the System suitability solution , and record the peak responses 
as directed for Procedurę: the relative retention times are 
about 0.8 for etodolac related compound A and 1.0 for 
etodolac; the resolution, P, between etodolac related com¬ 
pound A and etodolac Is not less than 2; the tailing factor is 
not morę than 2 ; and the relative standard deviatlon for 
replicate injections is not morę than 2 %. 

Procedurę—Separately inject equa! volumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the guan- 
lity, in mg, of etodolac (Ci 7 1I21NO3) in the portlon of Cap¬ 
sule contents taken by the formula: 

5000 C(r u /r 5 ) 

in which C is the concentration, in mg per mL, of USP 
Etodofac RS in the Standard preparation; and r w and rs are 
the etodolac peak responses obtained from the Assay prepa¬ 
ration and the Standard preparation , respectively. 
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Etodolac Tahlets 


» Etodolac Tablets contain not less than 90.0 per- 
cent and not morę than 110.0 percent of the fa- 
beled amount of etodolac (C 17 H 21 NO 3 ). 

RacBcaging and siorage—Preserve in Light containers. 

USP Reference standards (11)— 

USP Etodolac RS 

USP Etodolac ReEated Compound A RS 

(±)- 8 -Ethyl-l-methyM,3,4,9-tetrahydropyrano [3,4-b]- 
indole-T-acetic add. 

Q fi Hi 9 N0 3 273.33 

identificaticm—The retention time of the major peak in 
the chroma tog ram of the Assay preparation corresponds to 
that in the ehromatogram of the Standard preparation, as 
obtained in the Assay . 

Uniformity of dosage tmifcs (905): meet the require- 
ments. 

Dissolution {711)— 

Medium: pH 6.8 Phosphate buffer (see Buffer Solutions in 
the sectton Reagents, Indicators, and Solutions); 1000 ml. 
Apparatus 1: 100 rpm. 

Time: 30 minutes. 

Procedurę —Determine the amount of C^PhiNCb dis- 
solved from UV absorbances at the wavelength of maximurn 
absorbance at about 274 nm of filtered portions of the solu- 
tion under test, suitabiy diluted with Dissolution Medium , if 
necessary, in comparison with a Standard solution having a 
known concentration of USP Etodolac RS in the same Me¬ 
dium. 

Tokronces —Not less than 80% (£}) of the labeied amount 
of C 17 H 21 NO 3 is dissolved tn 30 mlnutes. 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitrile, water, and phosphonc add (500:500:0.25). 
Make adjustments if necessary (see System Suitability under 
Chromatography {621)), 

System suitability solution —Dissolve suitable guantities of 
USP Etodolac Related Compound A RS and USP Etodolac RS 
in Mobile phase to obtafn a solution contain ing about 
0,01 mg of etodolac related compound A ano 0.2 mg of 
etodolac per ml. 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Etodolac RS In Mobile phase to obtain a 
solution having a known concentration of about 0.2 mg per 
mL Prepare this solution fresh daily, 

Assay preparation —Weigh and finely powder not less 
than 20 Tablets, Transfer an accurately weighed portion of 
the powder, equivalent to about 1000 mg of etodolac, to a 
500-mL volumetric fiask, add 300 mL of Mobile phase, shake 
for 15 minutes, sonicate for 5 minutes, cool, dilute with Mo¬ 
bile phase to yolume, and mix. Allow to settle for 1 0 min¬ 
utes, Pipet 10,0 mL of the solution to a 1 OOmL yolumetrlc 
fiask, dilute with Mobile phase to yolume, and mix. Pass the 
solution through a filter having a porosity of 0,45 Jim or 
less. 

Chromatographic system (see Chromatography {621))—The 
liguid chromatograph is eouipped with a 274-nrn detector 
and a 4.6-mm x 25-cm column that contains packing LI. 
The flow ratę is about 1.5 mL per minutę, Chromatograph 
the System suitability solution , and record the peak responses 
as directed for Procedurę: the relatiye retention times are 
about 0.8 for etodolac related compound A and 1.0 for 
etodolac; the resolution, R f between etodolac related com¬ 
pound A and etodolac is not less than 2; the tailing factor is 
not morę than 2 ; and the relatiye standard deyiation for 
replicate injections is not morę than 2 %. 


Procedurę —Separatdy inject equal yolumes (about 10pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcufate the quan- 
tity, in mg, of etodolac (C 17 H 21 NO 3 ) in the portion of Tablets 
tafśen by the formula: 

50O0C(ru / fy) 

in which C is the concentration, in mg per mL, of USP 
Etodolac RS in the Standard preparation; and fu and rs are 
the etodolac peak responses obtained from the Assay prepa¬ 
ration and the Standard preparation , respectiyely. 


EtmSoGac ExtengSed-Reiease TalbBets 

» Etodolac Extended-Release Tablets contain not 
less than 90.0 percent and not morę than 
11 0.0 percent of the labeled amount of etodolac 
(C T7 H 21 N0 3 ), 

Rackaging and sforage—Preserye in well-closed contain- 
ers. Storę at controlled room temperaturę, protected from 
light. 

Labeling—When morę than one Dissolution Test is given, 
the labeling States the Dissolution Test used on ty if Test 1 is 
not used, 

USP Reference standairds {11)— 

USP Etodolac RS 

USP Etodolac Reiated Compound A RS 

(^S-Ethyl-l-methyM^^^-tetrahydropyrano [3,4-fr]- 
indole-f-acetic acid. 

C 16 H 19 N0 3 273.33 

Identification—The retention time of the major peak in 
the ehromatogram of the Assay preparation corresponds to 
that in the ehromatogram of the Standard preparation, as 
obtained in the Assay. 

DissoBution (711)— 

TEST 1 — 

Medium: 0.05 M phosphate buffer, pH 7.4; 1000 mL. 
Apparatus 2: 75 rpm, with USP sin ker. 

Times: 3, 6, 10, and 16 hours* 

Procedurę —Determine the amount of CuhhiNOa dis- 
solved by empioying UV absorption at the wavelength of 
maximum absorbance at about 279 nm on filtered portions 
of the solution under test, suitabiy diluted with Meaium , if 
necessary, in comparison with a Standard solution having a 
known concentration of USP Etodolac RS in the same Me¬ 
dium . Use Medium as the blank. 

Toierances —The percentages of the labeled amount of 
Ci;HziN 0 3 dissolved at the times specified conform to Ac - 
ceptance Table 2, 


Time (hours) 

Amount dissolveri 

3 

between 1 5% and 40% 

6 

between 35% and 70% 

10 

between 60% and 95% 

16 

not less than 80% 


test 2—if the product compEies with this test, the labeling 
indicates that it meets USP Dissolution Test 2. 

Medium: 0.05 M phosphate buffer, pH 7.5; lOOOmL. 
Apparatus 2: 100 rpm. 

Times: 2, 4, 8 , and 14hours, 

Procedurę —Determine the amount of C^H^NCh dts- 
solved by comparing the difference between the ab- 
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sorbances of the fiitered portions of the solu don under test 
determined at 278 nm and 245 nm with the differente be¬ 
tween the absorbances of a Standard solution having a 
known concentratlon of USP Etodolac RS in the same Me¬ 
dium determined at the same wavelenqths* Use Medium as 
the blank, and use a 0.05-cm silica celi. 

Tolerances —The percentages of the labeled amount of 
CizH^NOb dissolved at the times spedfled conform to Ac- 
ceptance Tobie 2. 


Time (hours) 

Amount dis$o1ved 

2 

between ] 0% and 35% 

4 

between 30% and 55% 

8 

between 60% and 90% 

14 

not less than 85% 


TEST 3-—If the product complies with this test, the la beli ng 
jndicates that it meets USP Dissolution Test 3. 

Medium: 0.05 M phosphate buffer, pH 6.8; 1000 mL 

Apparatus 2: 75 rpm. 

Times: 2 t 4, 8, and 14 hours. 

Procedurę —Determine the amount of G7H21NO3 dis- 
solved by employing UV absorptlon at the wavelength of 
maximum absorbance at about 278 nm on portions of the 
solution under test passed through a 1O-jum polyethylene 
fifter, suitably drluted with Medium, if necessary, in compari- 
son with a Standard solution having a known concentration 
of USP Etodolac RS in the same Medium. Use Medium as the 
blank, and use a 0.05-cm sifica celi. 

Tolerances —The percentages of the labeled amount of 
Ct7H 2 iNOi dlssolved at the times spedfled conform to Ac- 
ceptunce Tubie 2. 


Time (hours) 

Amount dissolved 

2 

between 10% and 30% 

4 

between 30% and 50% 

8 

between 55% and 75% 

14 

not less than 80% 


test 4 — If the product complies with this test, the labellng 
indicates that it meets USP Dissolution Test 4. 

Medium: 0*05 M phosphate buffer, pH 6.8; 900 ml. 

Apparatus 2: 75 rpm, with a wire helix sinker. 

Times: 2, 4, 8, and 18 hours. 

Test solution — Pass a portion of the solution under test 
through a suitable 70-|im fi Eter. 

Standard solution —Frorn a solution containmg about 
4 mg per mL of USP Etodolac RS in Mobile phase, make 
dilutions with Medium to obtain a solution with a finał con¬ 
centration of about L/1500 mg per mL, where L h the tablet 
la bel claim, in mg. 

Mobile phase—P repare a fiitered and degassed mixture of 
acetonitrile, water, and concentrated phosphoric acid 
(500:500:0.25). Make adjustments if necessary (see System 
Suitability under Chromatogruphy {621)). 

C hromatographic system (see Chromatography (621 ))—The 
Irguid chromatograph is eguipped with a 274-nm detector 
and a 4.6-mm x 25-cm column that contains 5-um packi ng 
LI. The flow ratę is about 1*5 mL per minutę. The column is 
maintained at 25°. Chromatograph the Standard solution, 
and record the peak responses as directed for Procedurę : the 
relative standard deviation for replicate injections is not 
morę than 2.0%. 

Procedurę—Separately inject equal yolumes (about lOpL) 
of the Standard solution a nd Test solution into the chromato¬ 
graph, record the chromatograms, and measure the peak 
responses. Calculate the percentage of etodolac dissoked at 
the times spedfled. 


Tolerances —The percentages of the labeled amount of 
Ci/H-nNCh dissolved at the times spedfied conform to Ao 
ceptance Tabie 2 . 


Time (hours) 

Amount dissolved 

2 

between 10% and 30% 

4 

between 20% and 45% 

8 

between 40% and 65% 

18 

not less than 80% 


Unliformlty of dosage units (905): meet the reguire- 
ments* 

Chromafographic puraty— 

Diiuent, Mobile phase , and System suitability solution —Pro- 
ceed as directed in the Assay. 

Test solution —Use the Assay preparadon. 

Chromatographic system —Prepare as directed in the As¬ 
say . Chromatograph the System suitability solution , and re¬ 
cord the peak responses as directed for Procedurę; the rela- 
tive retention times are about 0.8 for etodolac related 
compound A and 1.0 for etodolac; the resolution, fi, be- 
tween etodolac related compound A and etodolac is not 
less than 2.5; and the relative standard deviation for repli- 
cate injections is not morę than 2.0%, 

Procedurę —Inject a volume (about 10 pi) of the Test solu¬ 
tion Into the chromatograph, record the chromatogram, 
and measure all of the peak areas, Calculate the percentage 
of eacli impurity in the portion of Tablets taken by the 
formula: 

lOOfo/ft) 

in which n is the peak area for each impurity, and r* is the 
sum of the areas of all the peaks: not morę than 0.2% of 
any individual impurity is found; and not morę than 075% 
of total impurities is found. 

Assay— 

Diiuent —Use acetonitrile. 

Mobile phase— Prepare a fiitered and degassed mixture of 
acetonitrile, water, and phosphoric acid (500:500:0.25). 
Make adjustments if necessary (see System Suitability under 
Ch ro ma tog rap hy (621)). 

System suitability solution —Dtssolve accuratefy weighed 
guantities of USP Etodolac RS and USP Etodolac Related 
Compound A RS in Diiuent, and quantttatively dilute with 
Diiuent to obtain a solution having known concentrations of 
about 0.48 mg per mL and 0.05 mg per mL, respectively. 

Standard preparatlon —Dissolve an accurately weighed 
auantity of USP Etodolac RS in Diiuent , and quantitatively 
dilute with Diiuent to obtain a solution having a known con¬ 
centration of about 0.6 mg per mL. 

Assay preparation—[mn —Uo not finely powder Tablets.] 
Weśgh and powder not fewer than 20 Tablets, and transfer 
an accurately weighed portion of the powder, equivalent to 
about 600 mg of etodolac, to a 200-mL votumetric fiask. 

Add about 100 mL of Diiuent , mix, and shake for 40 minutes 
by mechanical means. Dilute with Diiuent to volume, and 
mix. Pass through a fil ter having a 0.45-pm porosiły, dis- 
carriing the first 3 ml nf the filtrate. Transfer 7.0 ml nf the 
fil tratę to a 1 0-rnL volumetric fiask, dilute with Diiuent to 
volume, and mix. 

Chramatographic system (see Chromatography (621))—The 
liguid chromatograph ts equipped with a 274-nm detector, 
a 4.0-mm x 4.0-cm guard column that contains 5-j.im pack- 
ing L7, and a 4.0-mm x 25-cm column that contains 5-pm 
packlng L7. The flow ratę is about 1 mL per minutę. Chro¬ 
matograph the System suitability solution, and record the 
peak responses as directed for Procedurę: the relative reten¬ 
tion times are about 0.8 for etodolac related compound A 
and 1.0 for etodolac; the resolution, fi, between etodolac 
related compound A and etodolac is not less than 2.5; and 
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the tailing factor is not morę than 2,0, Chromatograph the 
Standard preparation, and record the peak responses as di- 
rected for Procedurę: the relative standard deviation for repli- 
cate injections is not morę than 2.0%. 

Procedurę —Sęparatefy inject equal volumes (about 10 pi) 
of the Standard preparation and tne Assoy prepamtion into 
the chromatograph, record the chroma toarams, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tlty, in mg, of etodolac (C 17 H?iN0 3 ) in the portion of Tablets 
taken by the formula: 


1000 C(r u /n) 

in whkh C is the concentration, in mg per mL, of USP 
Etodolac RS in the Standard preparation; and ru and r% are 
the peak responses obtained from the Assay preparation and 
the Standard preparation , respectively. 


Etomidate 



Cs - concentration of USP Etomidate RS in the 
Standard solution (mg/ml) 

Cu = concentration of Etomidate in the Sample 
solution (mg/mL) 

Acceptance criterla: 98.0%-l 02.0% on the dried basis 

IMPURITIES 

Inorganic Impurities 

* Resedue on Ignetion (281): NMT 0.1% 


Deiete the Mlowing: 

•• Heaw Metals, Method U (231): NMT 20 ppm# 

f&n-201S) 

Organie Impurities 
• Procedurę 

Solution A: Di$$olve 6 g of sodium citrate dihydrate 
and 4 g of anhydrous atric acid in 1 L of water. 
Solution B: Acetonitrile 
Mobile phase: See the gradient table below. 


Time 

(min) 

Solution A 
£%> 

Solution B 

0 

95 

5 

20 

30 

70 

21 

95 

5 

30 

95 

5 


CHHt fl N a 0 2 244.29 

1 H-lmidazole-5~carboxylic acid, 1 -(1-phenyfethyl)-, ethyl es¬ 
ter, (+)-; 

(4*)-Ethyl 1 -(Gt-methylbenzyl)imidazole-5-carboxylate 
[33125-97-2]. 

DEFINITION 

Etomidate contains NLT 98.0% and NMT 102.0% of 
ChHićN 2 02 , calculated on the dried basis. 

IDENTIFICATION 

* A. iNFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Ruffer; 0.7 g/L of monobasic sodium phosphate in 
water 

Mobile phase: Acetonitrile and Buffer (2:3) 

Standard solution: 0,16 mg/ml of USP Etomidate RS in 
acetonitrile 

Sample solution: 0.16 mg/mL of Etomidate in 
acetonitrile 

Chromatographic system 

(See Chroma tog ropny (621), System Su i ta bili ty.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 2.3 ml/min 
Injection size: 20 pL 
System suitability 
Sample: Standard solution 
Suitabillty requirements 
Tailing factor: NMT 2.0 
Refowe standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of CuH^NaOz in the portion 
of Etomidate taken: 

Result - (ru/r$) x (Cs/Cu) x 100 

ru - peak response from the Sample solution 

rs - peak response from the Standard solution 


Diluent: Weigh 6 g of sodium citrate dihydrate and 4 g 
of anhydrous citric acid into a 1000-mL volumetric 
flasie Add 500 mL of water, and shake to dissolve. Add 
110 mL of acetonitrile and 50 ml of methanol, and di- 
lute with water to volume. 

Standard solution: 4 pg/mL of USP Metomidate Hy- 
drochlorlde RS in Diluent 

5ensitivity solution: 0.8 pg/mL of USP Metomidate 
Hydrochloride RS in Diluent , from the Standard solution 
System suitabillty solution: 0.02 mg/mL of USP Etomh 
datę RS and 0,02 mg/ml of USP Metomidate Hydro¬ 
chloride RS in Diluent 

Sample solution: 0.8 mg/ml of Etomidate in Diluent 
Chromatographic system 
(See Chromatography (621), System Suitabillty .) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 2.0mL/min 
Injection size: 50 pL 
System suitabillty 

Samples: Standard solution, Sensitivity solution, and 
System suitability solution 
Suitabillty requrrements 
Resolution: NLT 2.0 between etomidate and 
metomidate, System suitability solution 
Signabto-noise ratio: NLT 10, Sensitivity solution 
Reiative standard deviation: NMT 3.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Etomidate taken: 

Result = (ru/r s ) x (C s /C g ) x (M rl /M r2 ) x 100 

ru = peak response of each indrvidual impurity 
from tne Sample solution 
r 5 = peak response of metomidate from the 
Standard solution 

Cs = concentration of metomidate hydrochloride in 
the Standard solution (mg/mL) 

Cy = concentration of Etomidate in the Sample 
solution (mg/mL) 

M rl - molecuJar weight of metomidate free base, 
230.26 
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M,2 = moiecular weight of metomidate 

hydrochloride, 26672 
Acceptance criteria 

Individual impurities: See Impurity Tobie 1. [NOTĘ— 
Disregard any impurity peaks less than 0.05%.] 
Total impurities: NMT 1,0% 


Impurity TabJe 1 


Name 

Reldtive 

Retention 

Time 

Acceptance 

Criteria, 

NMT {%) 

Etomidate add 1 

0.34 

0.1 

Metomidate^ 

0.90 

0.1 

Etomidate 

TO 

_ 

Any unspectfied Impurity 


0.1 


a 1-(1-phenylethyt)-l H-imldazole-S-carboKylic add. 
b Met hyl 1 -(1 - ph e ny lethy I) -1 H-i mid a za te-5 -carboxy la te. 

5PECIFIC TESTS 

* Loss on Drying, Method Ic (731): Dry 1 g of sample over 
phosphorus pentoxlde for 16 h; it loses NMT 0.5% of its 
weight. 

o Optical Rotation, Spedfic Rotation (7815): 67,0° to 
70,0° (t = 2Q D ), calculated on the drled basis 
Sample solution: 10 mg/mL in dehydrated alcohol 

ADDHTIONAL REQUIREMENT3 

* PACKAGiNG AND Storage: Preserve in well closed, light- 
resistant containers, and storę at room temperaturę. 

* osp Reference Standards (11) 

USP Etomidate RS 
USP Metomidate Hydrochlande RS 
Methyl 1 -(1 -phenylethyl)-! ff-lmidazole-5-carboxylate 
hydrochloride, 

C 13 Hi4NaO a - HO 266.72 


Etomidate Injection 


Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 3,9-mm x 30-cm; packing LI 
Fiow ratę: 2.3 mL/min 
injection size: 20 jiL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Refative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard salut ton and Sample solution 
Cafculate the percentage of ChHigN^O? in the portion 
of Injection taken: 

Result - (ru/r s ) x (C s /Cu) x 1 00 

fu = peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs = concentration of USP Etomidate RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of etomidate in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

IMPURITIES 

Organie Impurities 

* Procedurę t : Related Compgunds 

Solution A: Dissolve 6 g of sodium ca tratę dihydrate 
and 4 g of anhydrous citric acid in 1 L of water. 
Solution B: Acetonitrile 
Mobile phase: See the gradient table below. 


Time 

(min) 

Solutinn A 

Solution B 
(%) 

0 

9? 

5 

20 

30 

70 

21 

95 

5 

30 

95 

5 


DEFINITION 

Etomidate Injection is a stenie, nonpyrogenic solution. It 
contains NLT 90.0% and NMT 110.0% of the labefed 
amount of etomidate (ChHtgNzO*)- It may contain sulta- 
ble buffers and preservatives. 

IDENTIFICATION 

® A, Ultraviolet Absorption (197U) 

Sample solution: 10 pg/mL of etomidate in isopropyl 
alcohol 

Medium: Isopropyf alcohol 

■ B. The retention trme of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtalned in the Assoy. 

ASSAY 
o Procedurę 

Buffer: 0.7 g/L of monobasic sodium phosphate in 
water 

Mobile phase: Acetonitrile and Buffer (2:3) 

Standard solution: 0.16 mg/mL of USP Etomidate RS in 
acetonitrile 

Sample solution: 0.1 6 mg/mL of etomidate, from the 
Injection, in acetonitrile 


Diluent: Weigh ó g of sodium citrate dihydrate and 4 g 
of anhydrous citric acid into a 1000-mL vo!umetric 
fiask. Add 500 ml of water, and shake to dissofve. Add 
110 mL of acetonitrile and 50 mL of methanol, and di- 
lute with water to volume. 

Standard stock solution: 0.1 mg/mL of USP Metom i- 
datę Hydrochloride RS In methanol 
Standard solution: 4 pg/mL of USP Metomidate Hy¬ 
drochloride RS in Diluent, from the Standard stock 
solution 

Sen$itivity solution: 0,8 jug/mL of USP Metomidate 
Hydrochloride RS in Diluent, from the Standard solution 
System suitability solution: 0.02 mg/mL of USP Etom i- 
datę RS and 0.02 mg/mL of USP Metomidate Hydro¬ 
chloride RS in Diluent 

Sample solution: 0.8 mg/mL of etomidate, from the 
Injection, tn Diluent 
Chromatographic system 
(See Chromatography {62^} / System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 3,9-mm x 30-cm; packing LI 
Fiow ratę: 2.0 mL/min 
Injection size: 50 pL 
System suitability 

Samples: Standard solution, SensitMty solution, and 
System suitability solution 
Suitability requirements 
Resolution: NLT 2.0 between etomidate and 
metomidate, System suitability solution 
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Signal-to-noise ratio: NLT 10, Sensitivity solution 
Refative standard deviation: NMT 3,0%, Standard 
solution 

Analysis 

Samples: Standard solution and Sam ple solution 
Ca ku lale the percentage of each impurity in the por- 
tion of Injection taken: 

Result - (r u /r s ) x (C s /Cu) x (Mn/M r3 ) x 100 

r u = peak response of each individual impurity 
from the Sample solution 

h = peak response of metom i datę from the 
Standard solution 

Cs - concentration of USP Metomidate 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of etomidate in the 
Sample solution (mg/mL) 

M f t - molecular weight of metomidate free base, 
230.26 

M f2 - molecular weight of metomidate 
hydrochloride, 266.72 

Acceptance criteria 

lndividual impurities: 5ee Impurity Tobie 1. [Notę— 
Disregard any impurity peaks less than 0.05%.] 

Total impurities: NMT 1.6% 


Impurity Table 1 


Name 

Refative 
Ret en tion 
Time 

Acceptance 
Cr i ter ia, 
NMT (%> 

Etomidate acid* 

0.34 

1.4 

Propylene glycol ester 15 

0.77 


lvteLomidate L 

0.90 

0,1 

Etomidate 

1.0 

_ 

Any unspecified impurity 

_ 

0,1 


1 -(l-Phenylethyl)-l N-tmidazole-5-carboxylic add, 

^ Thls fs quantitatecf in Procedur? 2: Total Propylene C lycot Ester, 
c Meihyl 1 -<1 ^phenylethyJ)-! W-fmidazofe-5-carbo?<ylate. 


* Procedurę z : Total Propylene Glycol Ester: [Notę— 
Perform this test if propylene glycol is used in the 
formulation.] 

Mobile phase and Chromatographic system: Proceed 
as directed in the Assay. 

Standard solution: 25 pg/mL of USP Etomidate RS In 
acetonftrile 

Sensitivity solution: 1,6jug/mL of USP Etomidate RS in 
acetonrtrile 

Sample solution: 1.6 mg/mL of etomidate, from the 
Injection, in acetonitrile 
System suitability 

Samples: Standard solution and Sensitivity solution 
Suitability requirements 
Tailing factor: NMT 2,0, Standard solution 
Signahto-noise ratio: NLT 10, Sensitivity solution 
Relative standard deviation: NMT 3,0%, Standard 
solution 
Analysis 

Samples; Standard solution and Sample solution 
Calcuiate the percentage of each impurity in the por- 
tion of Injection taken: 

Result = (ru/rs) x (C 5 /Cu) x (1/F) x 100 

fu - peak response of each indlvidual impurity 
from the Sample solution 
rs = peak response of etomidate from the 
Standard solution 

C 5 = concentration of USP Etomidate RS in the 
Standard solution (mg/mL) 


C u = nominał concentration of etomidate in the 
Sample solution (mg/mL) 

F - relative response factor for each indMdual 
impurity (see Impurity Tahle 2) 

Acceptance arteria 

lndividua! impurities: See Impurity Tahle 2. [Notę— 
Disregard any impurity peaks less than 0,05%.] 

Total impurlties: NMT 4.0%. [Notę—T otal impurities 
include all impurities from Impurity Table 1 and Impu¬ 
rity Tobie 2.] 


Impurity Table 2 


Name 

Relative 

Retentron 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT ć%> 

Total propylene gly- 
coE ester 

0.40 

0.9 

2.8 

Etomidate 

1.0 

7,0 

_ 

Any unspecified im- 
purity 


1,0 

0.7 


J 2-Hydroxyprapyl ester and 2-hydroxy-l -methylethyl ester. 


5PECIFIC TESTS 

* Bacterial Enbotokins Test (85); it contains NMT 8.35 

USP Endotoxin Units/mg of etomidate. 

* Sterility Tests (71); It meets the requirements when 
tested as directed for Test for Sterility of the Product to Be 
Examined / Membranę Filtra tion. 

o PH (791): Between 4.0 and 7.0 

o Particulate Matter in Injections (788): It meets the re- 
guirements for smallwolume injections, 

* Other Requirements: !t meets the requirements under 

Injections and Implanted Drug Products (1). 

ADD1TIONAL REQUDREMENT5 

* Packaging and Storage: Preserve in single-dose contain- 
ers. Storę at controlled room temperaturę. 

* USP llEFERENCE STANDARDS (11) 

USP Endotoxin RS 
USP Etomidate RS 
USP Metomidate Hydrochloride RS 
Methyl 1 -{1 -phenylethyl)~1 H4midazo]e-5-carboxylate 
hydrochloride, 

Ci 3 Hi 4 N 2 0 2 - HCI 266 J2 


Etoposede 



ChHmOh 588.56 

Furo[3',4':6,7]naphLho[2,3-d]-l,3-dioxol-6(5aH)-one-, 9- 
[(4,6-0-ethylidene-/3-D-glucopyranosyl)oxy]5,8,8a,9-tetra- 
hy d ro - 5 - (4- h y d roxy- 3,5 -d i m et h o xy ph eny I), [5 fi-[5 a, 5 ą/J, 
Sao :,9p(R*)]]-; 

4'-Demethylepipodophy[lotoxin 9-[4,6-0-(ft)-ethylidene-/J-D- 
glucopyranoside] [33419-42-0]. 
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DEFINITION 

Etoposide contains NLT 95,0% and NMT 105.0% of etopo¬ 
side (C29H32G13), calculated on the anhydrous basis, 
[CauTION—E toposide is potentially cytotoxic. Great care 
should be taken to prevent inhaling partides and expos- 
ing the skin to it.] 

IDENTIFICATION 

* A. INFRARED AB50RPTI0N (197K) 

* B. The reLenlion limę of Lhe major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained In the Assay . 

ASSAY 

* Procedurę 

Buffer: 2.72 g/L of sodium acetale in water, Adjust with 
glacial acetic acid to a pH of 4.0. 

Mobile phase: Acetonitrile and Buffer (26:74) 

System suitability solution: 0.3 mg/mL of USP Etopo¬ 
side Resolution Mixture RS in Mobile phase 
Standard stock solution: 2.0 mg/mL of USP Etoposide 
RS in acetonitrile 

Standard solution: 0.2 mg/mL of USP Etoposide RS in 
Mobile phase from the Standard stock solution 
Sampfe stock solution: 2.0 mg/mL of Etoposide in 
acetonitrile 

Sample solution: 0.2 mg/mL of Etoposide in Mobile 
phase from the Sample stock solution 
Oiromatographic system 
(See Chromatograpny <621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LII 
Flow ratę: 1 mL/min 
Injection vo!ume; 20 pL 
Run time: NLT 1.5 times the retention time of 
etoposide 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1.35 between the etoposide and oc- 
etoposide peaks, System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of etoposide (C^H^Gis) in 
the portion of Etoposide taken: 

Result = (fvfr$) x (Q/Cu) x 100 

ru - peak response of etoposide from the Sample 
solution 

fs = peak response of etoposide from the Standard 
solution 

Cs = concentration of USP Etoposide RS in the 
Standard solution (mg/mL) 

Cu = concentration of Etoposide in the Sample 
solution (mg/mL) 

Acceptance critena: 95.0%-105,0% on the anhydrous 
basis 

IMPURITJiS 

* Residue on Igniudn (28T): NMT 0.1% 


Delete the following: 

Heaw Metals, Method U (231): NMT 20 ppm# (omctan- 


* Organic Impurities 

Buffer: Prepare as directed in the Assay. 
Solution A: Acetonitrile and Buffer (20:80) 
Solution B: Acetonitrile and Buffer (60:40) 
Mobile phase: See Tobie 7. 


Tahle 1 


Time 

fnUnł 

Solution A 
(W 

Solution B 

(%ł 

0 

100 

0 

15 

100 

0 

BO 

40 

60 

40 

40 

60 

42 

0 

100 

45 

0 

100 

47 

100 

0 

50 

100 

0 


Diluent: Acetonitrile and 0.02 M sodium acetate previ- 
ousJy adjusted with acetic acid to a pH of 4.0 (30:70) 
Standard stock sofution: 2.0 mg/mL of USP Etoposide 
RS in Diluent 

System suitability stock solution: 0.2 mg/mL of n-pro- 
pylparaben in Dtluent 

System suitability solution: Transfer 5.0 mL of the Sys¬ 
tem suitability stock solution and 5.0 mL of the Standard 
stock solution to a 50-mL volumetric fiask, and dilute 
with Diluent to volume. Transfer 5.0 mL of this solution 
to a 100-mL volumetnc ffask, and dilute with Diluent to 
volume. 

Standard solution: 10 pg/mL of USP Etoposide RS from 
the Standard stock sofution in Diluent 
Sample solution: 2,0 mg/mL of Etoposide in Diluent 
Chromatographie system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 15-cm; less than 5-pm packing 
LII 

Flow ratę: 1.5 mL/min 
injection volume: 25 pL 
Run time: NLT 40 min 
System suitability 

[Notę—R un time is 15 min in isocratic conditions.] 
Sample: System suitability solution 

Suitability reguirements 

Resolution: NLT 1.1 between propyiparaben and 
etoposide 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impunty in the por- 
tion of Etoposide taken: 

Result = (/W n) x (Cs/Cu) x 100 

ry - peak response of each impurity from the 
Sample solution 

rj = peak response of etoposide from the Standard 
solution 

C$ = concentration of USP Etoposide RS in the 
Standard solution (mg/mL) 

Cu = concentration of Etoposide in the Sample 
solution (mg/mL) 

Acceptance critena: See Table 2. 


Tahte 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Crtteria, 

NMT f%V 

Lia na n P 

0.20 

0.5 

Etoposide 

1.0 

.— 
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Table 2 (Continued) 


Name 

ReBatsue 

Retention 

Time 

Acceptance 

Criteria, 

NMT C%1 

Picroetooostdc 

1.43 

1.0 

Any unspecified 
imounty 

— 

— 

Total Hnourities 

— 

_ .2.0 


SfPECIFSC TESTS 

* OrriCAL Rotation, Spedfic Rotation (7B15) 

Sample solution: 5 mg/mL in chloroform and metbanol 
(9:1) 

Acceptance criteria: -110° to -118 C (f = 20°) 

* Water Determination, Method I (921): NMT 6,0% 

ADDITfONAL REQUIREEVTENT5 

* Packaging and Storage: Preser/e in tight, light-resistant 
containers. 

* USP Reference Standards (11) 

USP Etoposide RS 

USP Etoposide Resolution Mixture RS 


Etoposide Capsules 

DEFINITION 

Etoposide Capsules contain NLT 90.0% and NMT 110,0% of 
tne labeled amount of etoposide (C® H32O15), 

[Caution —Etoposide is potentially cytotoxic. Great care 
should be taken to prevent inhalrng particles of Etoposide 
and exposing the skin to it] 

IDENTIFICATION 

■ A. INFRARED ABSORPTION (197K) 

Sample: Transfer a suitable quantity of the contents of 
Capsules, equivalent to 100 mg of etoposide, to a 
separator containmg 100 ml of water. Extract twice 
with 20-mL portions of chloroform, separate and con> 
bine the organie layers, dry over anhydrous sodtum suL 
fate, and filter, Transfer the dried filtrate to a second 
separator, extract with 30 mL of water, and ajlow the 
layers to separate. Drain the chloroform layer through a 
bed of anhydrous sodium sulfate contained in a filter 
funnel into a round-bottom fiask, and evaporate the 
chloroform at a temperaturę of 30 ±5° using a rotary 
evaporator. Dissolve the oily residue obtained in 5 mL 
of water, shake gently, and allow to stand for 30 min. 
Filter, collecting the predpitate formed on a glass filter 
funnel, wash the predpitate with three 20-ml portions 
of water, and allow the predpitate to dry on the filter 
for about 90 min in a yacuum oven at 40 D . Prepare a 
dłspersion of Ehe precipitate In potassium bromide at a 
rano of 1 in 100. 

Acceptance criteria: Meet the requirements 

* EL The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

AS5AY 

* PROCEDURĘ 

Buffer: 2.72 g/L of sodium acetate in water. Adjust with 
glacial acetic acid to a pH of 4.0, 

Mobile phase: Acetonifrile and Buffer (26:74) 

System suitability solution: 0.3 mg/mL of USP Etopo¬ 
side Resolution Mixture RS in Mobile phose 
Standard stock solution: 2.0 mg/mL of USP Etoposide 
RS in acetonrtrile 

Standard solution: 0.2 mg/mL of USP Etoposide RS in 
Mobile phose from the Standard stock solution 


Sample stock solution: Transfer a suffident number of 
Capsules, equivafent to 500 mg of etoposide, to a 
500-mL volumetric fiask, add about 400 ml of Mobile 
phase , and stir using a magnetic bar for about 15 min, 
followed by sonication for about 1 h with occasional 
shakrng. Cool, di lute with Mobile phase to volume, stir 
for an additional 5 min, and filter. 

Sample solution: Equivalent to 0.2 mg/mL of Etoposide 
tn Mobile phase from the Sample stock solution 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packrng L11 
Flow ratę: 1 mL/min 
Injection volume: 20 |il 
Run time; NLT 1.5 times the retention time of 
etoposide 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 1.35 between the etoposide and a- 
etoposide peaks, System suitability solution 
Reiative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeied amount of eto¬ 
poside (C29H32O13) in the portion of Capsules taken: 

Result - (rjrfi x (Cs /Cu) x 1 00 

ru - peak response of etoposide from the Sample 
solution 

n - peak response of etoposide from the Standard 
solution 

Cj - concentration of USP Etoposide RS in the 
Standard Solution (mg/mL) 

Cu = nominał concentration of etoposide in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.G%-110.0% 

PERFORMANCE TESTS 
* DlSSOLUTION (711) 

Medium: pH 4.5 acetate buffer; 900 mL 
Apparatus 2: 50 rpm 
Trme: 30 min 

Buffer: 2,72 g/L of sodium acetate in water, Adjust with 
acetic acid to a pH of 4.0. 

Mobile phase: Aceton itrile and Buffer (26:74) 

Standard solution: 55 pg/mL of USP Etoposide RS pre- 
pa red as follows. Transfer a guantity of USP Etoposide 
RS to a suitable volumetric fiask, and dissolve with soni- 
cation in methanol equivalent to 2% of the finał vof- 
u me, Dilute with Medium to volume. 

Sample solution: Withdraw a 10-mL aliquot from the 
dissolutlon vessei. 

Chromatographic system 
(See Chromatograpny (621) , System Suitability.) 

Modę: LC 

Detector: UV 240 nm 
Column: 3.9-mm x 30-cm: packing LII 
Flow ratę: 2 mL/min 
Injection volume: 50 |il 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relatwe standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of eto¬ 
poside (C20H32O13) dissoived. 

Tolerances: NLT 80% (Q) of the labeled amount of eto¬ 
poside (C29H 32O] 3) is di$solved. 
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e Uniformity of Dosage Units (905); Meet the 
requirements 

IMFURITEES 
• Organic Bmpurities 

Buffer: Prepare as directed in the Assay. 
Solution A: Acetonitrile and Buffer (20:80) 
Sofution B: Acetonitrile and Buffer (60:40) 
Mobile phase: See Tobie 1. 


Tafcie 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Etoposide 

1.0 

_ 

Picroetoooside 

1.43 

2.0 

Arw unsoedfied impurity 

_ 


Total imourities__ 

_ 

3 0 
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40 
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0 
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0 
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0 
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Diluent: Acetonitrile and 0,02 M sodium acetate previ- 
ousfy adjusted with acetic acid to a pH of 4,0 (30:70) 

Standard stock sofution: 2,0 mg/mL of USP Etoposide 
RS in Diluent 

System suitability stock solution: 0.2 mg/mL of n-pro- 
pylparaben in Diluent 

System suitability solution: Transfer 5.0 mL of the Sys¬ 
tem suitability stock solution and 5,0 mL of the Standard 
stock solution to a 50-mL volumetric fiask, and dilute 
with Diluent to volume, Transfer 5.0 mL of this solution 


to a 100-mL volumetric fiask, and dilute with Diluent to 
volume. 

Standard solution: lOpg/mL of USP Etoposide RS from 
the Standard stock solution in Diluent 
Sample solution: Nominally equivalent to 2.0 mg/mL 
of etoposide in Diluent 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector; UV 254 nm 

Cofumn: 3.9-mm x 15-cm; less than 5-um packino 

LI 1 

Flow ratę: 1,5 mL/min 
Injectlon volume: 25 llL 
Run time: NIT 40 min 
System suitability 

Run time is 15 min under isocratic conditions. 

Sample: System suitability solution 

Suitability requirements 

Resolution: NIT 1.1 between propylparaben and 
etoposide 
Anafysis 

Sam pies: Standard solution and Sample solution 
Calcuiate the percentage of each impurity in the por- 
tion of Capsules taken: 


Result = (r u /rs) x (Cd Cu) x 100 


fu - peak response of each impurity from the 
Sample solution 

= peak response of etoposide from the Standard 
solution 

Cs - concentration of USP Etoposide RS in the 
Standard solution (mg/mL) 

Cu - nominaj concentration of etoposide in the 
Sample solution (mg/mL) 

Acceptance criteria: See Tobie 2 . 


ADOBTIONAL REQUIREMENTS 

o Packaging and Storage: Preserve in tight containers in a 
co Id place. Do not freeze. 

® USP Reference Standards (11) 

USP Etoposide RS 

USP Etoposide Resofution Mixture RS 


Etoposide ScnBectSora 

DEFINITfON 

Etoposide fnjection contains NLT 90,0% and NMT 110.0% 
of the labeled amount of etoposide (C29H32O13) in a steriie 
solution En a nonaqueous medium intended for dilution 
with a suitabJe parentera! yehicle before intravenous 
infusion. 

IDENTIFICATION 

0 A. 

Diluent: Chloroform and methanof (9:1) 

Standard solution: 0,8 mg/mL of USP Etoposide RS in 
Diluent 

Sample sofution: £quivalent to 0,8 mg/mL of etoposide 
in Diluent from the Injection 
Chromatographic system 

(See Chfomatography (621), Thin-Layer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: Wpl 

Developir»g solvent system: Chloroform, acetone, al- 
eohol, and water (80: 25: 2.5: 0.5) 

Spray reagent: Add 1 0 mL of suJ furie acid with cooi- 
ing and stirring to 70 mL of dehydrated alcohof in a 
100-mL volumetric fiask, Dilute with dehydrated alco- 
hol to volume, and mix. 

Analysis: 

Samples: Standard solution and Sample sofution 
Allow the chromalogram to develop until the solvent 
front has moved 17 cm from the origin. Remove the 
piąte, and allow it to air-dry in a fume hood for 5 
min. Repface the piąte in me tank, and develop again 
to a distance of 17 cm from the origin. Remove the 
piąte, and air-dry it In a fume hood for about 20 min. 
Spray the piąte with the Spray reagent , and heat in a 
forced-air oven at 120° for about 15 min, 

Acceptance criteria: The appearance and Rf value of 
the principal spot from the Sample solution corresponds 
to tnaf frnm the Standard solution. 

0 B, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
0 procedurę 

Buffer: 2,72 g/L of sodium acetate in water. Adjust with 
glacial acetic acid to a pH of 4,0. 

Mobile phase: Acetonitrile and Buffer (26:74) 

System suitability solution: 0.3 mg/mL of USP Etopo¬ 
side Resolution Mixture RS in Mobile phase 
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Standard stock solutton: 2,0 mg/mL of USP Etoposide 
RS in acetonitrile 

Standard solution: 0.2 mg/mL of USP Etoposide RS in 
Mobile phase from the Standard stock solutton 
Sample solution: Equivafent to 0.2 mg/mL of etoposide 
tn Mobile phase from the fnjection 
Chroma tographic system 
(See Chromatogmpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 1 
FIow ratę: 1 mL/mtn 
Injection volume: 20 pL 
Run time: NLT T.5 times the retention time of 
etoposide 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 135 between the etoposide and ot- 
etoposide peaks, System suitability solution 
Relative standard devration: NMT 2.0% for etopo¬ 
side, Standard solution 
Analysis 

Samples: Standard solution and Sampte solution 
Caieulate the percentage of etoposrae (C29H32O1J) in 
the portion of fnjection taken: 

Result = (rtrfrś) x (Cd Cu) x 100 


fu = peak response of etoposide from the Sample 
solution 

rs = peak response of etoposide from the Standard 
solution 

Cs = concentration of USP Etoposide RS in the 
Standard solution (mg/mL) 

Co ~ nominał concentration of etoposide in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-l 10.0% 



IMPURITIES 
• Organic Impuretees 

R uff er: Prepare as directed in the Assay. 
Solution A: Acetonitrile and Buffer (20:80) 
Solution B: Acetonitrile and Buffer (60:40) 
Mobile phase: See Tabfe 1. 


Table 1 


Time 

(min) 

Solution A 

Solution B 
(%) 

0 

100 

0 

15 

100 

0 

30 

40 

60 

40 

40 

60 

42 

0 

100 

45 

0 

100 

47 

100 

0 

50 

100 
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Diiuent: Acetonitrile and 0,02 M sodium acetatę previ- 
ously adjusted with acetic acid to a pH of 4.0 (30:70) 

Standard stock solution: 2,0 mg/mL of USP Etoposide 
RS in Diiuent 

System suitability stock solution: 0,2 mg/mL of ^pro¬ 
pyl para be n in Dtluent 

System suitability solution: Transfer 5,0 mL of the Sys¬ 
tem suitability stock solution and 5.0 mL of the Standard 
stock solution to a 50-mL volumetric fiask, and dilute 
with Diiuent to volume. Transfer 5,0 mL of this solution 
to a 100-mL volumetric fiask, and dilute with Diiuent to 
volume. 

Standard solution: 10 |ig/mL of USP Etoposide RS from 
the Standard stock solution In Diiuent 


Sample solution: Nominally equivalent to 2.0 mg/mL 
of etoposide in Diiuent 
Chromatographlc system 
(See Chromatograpny (621), Sysrem Suitability .) 

Modę: LC 

Detector: UV 254 nm 

Column: 3,9-mm x 15-cm; less than 5-pm packing 
LII 

Fiow ratę: 1.5 mL/min 
Injection vo!ume: 25 pL 
Run time: NLT 40 min 
System suitability 

[NOTĘ—Run time is 15 min in isocratic conditions.j 
Sample: System suitability solution 

Suitability requirements 

Resolution: NLT 1.1 between propylparaben and 
etoposide 
Analysis 

Samples: Standard solution and Sample solution 
Caieulate the percentage of each impurity in the por¬ 
tion of Injection taken: 

Result = { r u frs ) x (Cs/Cu) x 100 

fu - peak response of each impurity from the 
Sample solution 

rj = peak response of etoposide from the Standard 
solution 

Cs - concentration of USP Etoposide RS in the 
Standard solution (mg/ml) 

Cy = nominał concentration of etoposide in the 
Sample solution (mg/mL) 

Acceptance criteria 
Total impurities: NMT 3.0% 

SPECIFIG TEST5 

* pH (791) 

Sample solution: 5,0 ml of Injection in 45 ml of water 
Acceptance criteria: 3.0-4.0 

* Alcghol Determjnation, Method II (611) (if present): 

90,0%-110,0% of the fabeled amount of alcohol 
(CaHsOH), using n-propyl alcohol as the internat standard 

* Bacterial Endotoxins Test (85) 

Sample solution: Dilute the Injection with sterile water 
to obtain 031 mg/mL of etoposide activity 
Acceptance criteria: NMT 2.0 USP Endotoxin Units/mg 
of etoposide 

* Benzyl Alcohol Content (if present) 

Buffer, Mobile phase, System suitability solution, 
Sample solution, Chromatographic system, and Sys¬ 
tem suitability: Proceed as directed in the Assay. 
Standard solution: Transfer 0.75 mL of freshly distilled 
benzyl alcohol, accurately weighed, to a 50-mL volu- 
metric fiask, dissolve in and dilute with Mobile phase to 
yolume, and mix. Transfer 1,0 mL of this solution to a 
50-mL volumetric fiask, dilute with Mobile phase to vol- 
ume, and mix. 

Analysis 

Samples: Sample solution and Standard solution 
Caieulate the percentage of the fabeled amount of 
benzyl alcohol in the portion of Injection taken: 

Result = (r u frs) x (Cs/C u ) x 100 

fu - peak response of benzyl alcohol from the 
Sample solution 

fs = peak response of benzyl alcohol from the 
Standard solution 

Cs = concentration of benzyl alcohol in the 
Standard solution (mg/mL) 

Cu ~ concentration of the Sample solution (mg/mL) 
Acce p ta n ce criter i a: 90.0%-110.0% 

* Other Requirements: It meets the requirements in Injec- 

tions and Impianted Drug Products (1). 
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ADDDTIONAL REQU1REMENTS 

® Packaging and Storage: Preserve in single-dose or mul- 
tiple-dose contalners of Type I glass. 
e Labeling: Label it to indicate that it must be dlluted with 
suitable parenteral vehicle before intravenous infusion. 

• USP Reference Standards (11) 

USP Endotoxin RS 
USP Etoposide RS 

USP Etoposide Resolution Mixlure RS 


EucalyptoB 



CmHisO 154.25 

l,3 y 3-Trimethyl-2-Dxabityclo[2.2.2]ottane; 
1,8-Epoxy-/>nnenthane [470-82-6]. 

DEFINITION 

Eucalyptol is obtained from oil of eucalyptus and from other 
sources, It contarns NLT 98.0% and NMT 100.0% of 

CioHiaO* 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197F) 

* B. Add 1 mL of phosphoric add to 1 mL of Eucalyptol 

contained in a test tubę maintained in an ice batn. A 
solid wbite crystalline mass is formed, from whlch euca¬ 
lyptol separates upon addition of warm water, 

ASSAY 
9 procedurę 

System suitability solution: 0.2 mg/mL of limonene 
and 0.9 mg/mL of USP Eucalyptol RS in methanol 
Sample solution: 0.9 mg/mL of Eucalyptol in methanol 
Blank: Methanol 
Chromatographic system 
(See Chromatograpny (621 ), System Suitability ,) 

Modę: GC 

Detector: Flame ionizatron 

Column: 0.32-mm x 60-m fused-silica capillary col- 
umn coated with phase G16 
Temperaturę 
Injector port: 250° 

Detector: 250° 

Column: See Table 1. 


Table 1 


Initial 

Temperaturę 

n 

Temperaturę 

IRamp 

Finał 

Temperaturę 

n 

Hołd Time 
at Finał 
Temperaturę 
(min) 

60 

6 

200 

— 


Split flow ratę: 50 mL/mtn 
Carrier gas: Helium 
Column heaU pressure: 30 psi 
Injection size: 1 pL 
System suitability 
Sample: System suitabHity solution 
Suitability requirements 
Resolution: NLT 2.0 between limonene and 
eucalyptol 

Column effidency: NLT 150,000 theoretical plates, 
eucalyptol 


Analysis 

Samples: Sample solution and Blank 
[NOTĘ—Identify any peaks from the Sample solution that 
correspond to those in the Blank by their retention 
times.j 

Calcu late the percentage of eucalyptol (C 10 HieO) in the 
portion of Eucalyptol taken: 

Result - (ru/fr) x 100 

r u - peak response of eucalyptol from the Sample 
solution 

r T -sum of alt peak responses from the Sample 
solution, other than the responses 
corresponding to those of the Blank 
Acceptance criteria: 98.0%-l 00.0% 

1MPURITIE5 

* Limit of phenols 

Analysis 1: Shake 5 mL with 5 mL of sodium hydroxide 
TS. 

Acceptance criteria 1: The volume of Eucalyptol Is not 
diminished. 

Analysis 2: Shake 1 mL with 20 mL of water and aJlow 
the liguids to separate. To 10 mL of the water layer add 
1 drop of ferric chloride TS. 

Acceptance criteria 2: The mixture deveJops no violet 
color. 

SPECIFIC TESTS 

® SPECIFIC GRAYITY (841): 0.921-0.924 

* Congealeng Temperaturę (651): NLT 0° 

* Optical Rotation, Angular Rotation (781 A): -0.5 Q to 
+0.5° 

* Distilling Rangę, Method I (721): 174°-177° 

* Refracwe Index (831): 1.455-1.460 at 20° 

ADDITION AL REQU1REMENT5 

* Packaging and Storage: Preserve in tight containers. 

0 USP Reference Standards (11) 

USP Eucalyptol RS 


Eugenol 



C 10 N, 2 Oz 164.20 

Phenol, 2-methoxy-4-(2-propenyl)-; 

4-A[lyl-2-methoxyphenol [97-53-0]. 

DEFINITION 

Eugenol is obtained from dove oil and from other sources. 

IDENTIFICATION 
* A. Infrared Absorption (197F) 

IMPURITIE5 


Delete the following: 

•* Heavy Metals, Method II (231): NMT 40 ppm* v 

O HYDROCARBONS 

Analysis: Dissolve 1 mL in 20 mL of 0.5 N sodium hy- 
droxide in a 50-mL stoppered tubę, add 18 mL of 
water, and mix. 

Acceptance criteria: A elear mixture results immedi- 
ately, but it may become turbid when exposed to alr. 
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* Limit of Phenol 

Analysis: Shake 1 mL with 20 mL of water. Filter, and 
add 1 drop of fenie chloride TS to 5 mL of the dear 
filtrate. 

Acceptance criteria; The mixture exhibits a transient 
grayish-green color but not a blue or vio!et color. 

5PECIFIC TESTS 

* Specific Cravitv <841): 1 ,064-1.070 

* Distilling Rangę, Method li <721): NLT 95% distills from 
250^255° 

* Refractwe Index (831): 1.540-1.542 at 20 c 

* SoiUBiLfTY in 70% Alcohol: One volume dissolves in 2 
volumes of 70% alcohoL 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

« USP REFERENCE 5TANDARDS {11} 

USP Eugenol RS 



CioHiaOi 296,40 

Androsta-1,4-diene-3,l 7-dione, 6-methylene-; 
ó-Methyleneandrostad,4-diene-3,17-dione [107868-30-4]. 

DEFINITION 

Exemestane contains NLT 97,0% and NMT 102.0% of ex- 
emestane (C 2 oHz 4 Cb), calcu lated on the anhydrous and 
sofvent-free basis, 

IDENTIFICATION 

• A, INFRARED ABSORPTION (197K) 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained In the Assoy. 


Sample solution: 0,1 mg/ml of Exemestane in Diluent 
Chromatographic system 
(See Chromatography (621), System Suitability ,) 

Modę: LC 

Detector: UV 247 nm 

Column: 4.6-mm x 15-cm; 3-^m packing LI 

Column temperaturę: 45° 

Flow ratę: 1.0 mL/min 
Injection volume: 10 jiL 
System suitability 
Sample: Standard solution 
Suitability requtrements 
Relative standard deviation: NMT 0.73% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of exemestane (C 2 oHa 4 Oi) in 
the portion of Exemestane taken: 

Result = (rjr$) x (Q/C u ) x 100 

ru = peak response of exemestane from the Sample 
solution 

rj - peak response of exemestane from the 
Standard solution 

Cs = concentration of USP Exemestane RS in the 
Standard solution (mg/mL) 

Cu ~ concentration of Exemestane in the Sample 
solution (mg/mL) 

Acceptance criteria: 97.0%-l 02.0% on the anhydrous 
and solvent-free basis 

IMPURJTIES 

• Residue on Ignition <281}: NMT 0.2% 

■ ORGANIC IMPUR1TIES 

Solution A: Wafer 
Solution B: Acetonitrile 

Mobile phase: See Tobie 2 . Return to original condi- 
tions and re-equilibrate the system. 


Table 2 


Time 

tmin) 

Solution A 

Solution B 

(■KO 

0 

75 

25 

30 

55 

45 

40 

5 

95 

45 

5 

95 


ASSAY 
* Procedurę 

Solution A: Water 
Solution B: Acetonitrile 
Mobile phase: See Table J. 


Table 1 


Time 

(min) 

Soiution A 

C%1 

Solution B 

(%1 

0 

60 

40 

15 

60 

40 

18 

10 

90 

28 

10 

90 

30 

60 

40 

35 

60 

40 


Oiluent: Acetonitrile and water (1:1) 

Standard solution: Od mg/ml of USP Exemesfane RS 
rn Diluent 


Diluent: Acetonitrile and water (3:1) 

System suitability solution: 1 mg/mL of USP Exemes- 
tane RS, 0.01 mg/ml of USP Exemestane Reiated Com- 
pound B RS, and 0,01 mg/mL of USP Exemestane Re- 
lated Compound C RS in Diluent 
Sensitmty solution: 0.5 pg/mL each of USP Exemes- 
taRe RS, USP Exemestane Reiated Compound B RS, and 
USP Exemestane Reiated Compound C RS In Diluent 
Standard solution: 5 pg/mL of USP Exemestane RS in 
Diluent 

Sample solution: 1 mg/mL of Exemestane in Difuent , 
The concentration ts calculated on the anhydrous and 
solvent-free basis. 

Chromatographic system 
(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 247 nm 

Column: 4.6-mm x 25-cm; 3.5-pm packing LI 
Column temperaturę: 40° 

Flow ratę: 1,2 mL/min 
Injectron voJume: 10 jiL 
System suitability 

Sampies: System suitability solution, Sensitivity solution, 
and Standard solution 
Suitability reguirements 

Resolution: NLT 2,0 between exemestane reiated 
compound B and exemestane reiated compound C; 
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NLT 2.0 between exemestane related compound C 
and exemestane, System suitability solution 
Relative standard aeviation: NMT 2*0%, Standard 
solutian 

Signaf-to-nolse ratio: NLT 10 for the exemestane, 
exemestane related compound B, and exemestane re- 
laled compound C peaks, SensItMty solution 
Anafysls 

Samples: Standard sotution and Sampte solution 
Calculate the percentage of each impurity in the por- 
tion of Exemestane taken: 

Result = (rtjrd x (Q/Q x(l/f)xl00 

r u ~ peak response of each impurity from the 
Sample solution 

r% = peak response of exemestane from the 
Standard sotution 

Q = concentration of USP Exemestane RS in the 
Standard sotution (mg/mL) 

Cu - concentration of Exemestane in the Sampie 
sotution (mg/mL) (the concentration is 
caiculated on the anhydrous and solvent-free 
basis) 

f = relative response factor for each individual 
impurity (see Tabte 3 ) 

Acceptance criteria: See Tobie 3. Disregard any impu¬ 
rity peaks less than 0*05%. 


Tabte 3 


Name 

Relative 

Retention 

Time 

Re Jat i ve 
Response 
Factor 

Acceptance 
Criteria, 
NMT {%) 

Exemęstane 
related 
comoound B 

0*34 

0.95 

0.15 

Exemestane 
related 
compound C 

0.77 

U 

1*0 

Exemestane 

1.0 

_ 

_ 

Any unspecified 
impuntv 

— 

1*0 

0*1 


* Limit of Exemestane Related Compound D 

Mobile phase: Hexaną isopropyl alcohol, and diethyf- 
aminę (90: 1 0: 0.1) 

System suitability solution: 8 mg/mL of USP Exemes- 
tane System Suitability Mixture RS in anhydrous alcohol 
Standard solution: 0.04 mg/mL of USP Exeme$tane RS 
in anhydrous alcohol 

Sensitmty solution: 4 pg/mL of USP Exemestane RS in 
anhydrous alcohol, from the Standard solution 
Sample solution: 8 mg/mL of Exemestane in anhydrous 
alcohol. The concentration is caiculated on the anhy¬ 
drous and solvent-free basis* 

Chromatographic system 
(See Chromatograpny (62 1), System Suitability,) 

Modę: LC 

Detector; UV 247 nm 

Column: 4.6-mm x 25-cm; 10-pm packtng L80 
Column temperatura: 30° 

Flow ratę: 1.2 mL/min 
Injection volume: 10 pL 
System suitability 

Sam pies: System suitability solution, Standard solution , 
and Sensitivity solution 
Suitability requirements 

Resolution: NLT than 2.0 between exemestane and 
exemestane related compound D, System suitability 
solution 

Relative standard deviation: NMT 5%, Standard 
solution 


Signal-to-nohe ratlo: NIT 10, Sen$itivity solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of exemestane related com¬ 
pound D in the portion of Exemestane taken: 

Resułt = (ru/rs) x (Q/C 0 ) x (1/0 x 100 

ru - peak response of exemestane related 

compound D from the Sampte solution 
r s = peak response of exemestane from the 
Standard solution 

Cs - concentration of USP Exemestane RS in the 
Standard solution (mg/mL) 

Qt ~ concentration of Exemestane in the Sample 
solution (mg/mL) (the concentration is 
caiculated on the anhydrous and solvent4ree 
basis) 

F ~ relative response factor for exemestane related 
compound D (see Table 4) 

Acceptance criteria: See Table 4 . 


Table 4 


Name 

Relatlve 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT ł%> 

Exemestane 

1.0 

1.0 

— 

Exemestane 
related 
comcound D 

1.55 

1.1 

0*10 


Total impurities: NMT 2.5%. Total impurities include 
the impurities in Tabte 3 and Table 4. 

5PECIFIC TESTS 

* Water Determination (921), Method i; NMT 0.3% 

* Optical Rotation (781S), Spedfic Rotation 

Sample solution: 10 mg/mL in methanol 
Acceptance criteria: +290° to +300° on the anhydrous 
basis 

ADDITIONAL REQUIRE(VIENT$ 

* Packaging and Storage: Preserve in tight, light-resistant 

containers. Storę at controlled room temperaturę* 

* USP reference Standards (11) 

USP Exemestane RS 

USP Exemestane Related Compound B RS 
6-Hydroxymethylandrosta-1,4-diene-3,l 7-dione. 
C^hUCh 314.42 

USP Exemestane Related Compound C RS 
Androsta-1,4-diene-3,17-dione, 

C l 9 H 24 0 2 284*39 

USP Exemestane System Suitability Mixture RS 
Exemestane containing a smali amount of exemestane 
related compound D (16-Methy!eneandrosta-l,4- 
diene-3,17-dione). 

C 20 H 24 O 2 296.40 


Ezetimibe 



C 2 < H 2 iFjN0 3 409.43 

2-Azetidinone, 1 -(4-fluorophenyl)-3-[3-(4-fiuorophenyl)- 
3-hydroxypropyl]-4-(4-hydroxyphenyl)- y [3R-[3tx(5*),4/j]]-; 
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(3/?,45>1 -(p-Fluoropheny[)-3-[(35>3-(p-fluorophenyl)- 
3 - h y d roxy p ro py I ] -4-{p- hy d roxy p h e ny I)-2 -aze ti d i n o n e; 

(3/?,45)-1-(4"Fłuorophenyl)-3-[(S)-3-(44luorophenyI)- 
3 -hy d ro xy p ro pyl] -4 -(4- hy d ro xy p h eny 1)- a z eti d i n - 2- o n e 
[163222-33-1 ]. 

DEFINITION 

Ezetimibe contains NLT 98.0% and NMT 102.0% of eze¬ 
timibe (C24H2TF2NO3), caEcuiated on the anhydrous and 
solvent4ree basls. 

IDENTIFICATION 

* A* INFRAREP ABSORPTION (197M) 

® B. The retention time ratio of the major peak of the 5o/n- 
pfe soluthn to that of the ezetimibe peak from the Systerr? 
su i ta biUty solution in Organie Impurities, Procedurę 2 is be- 
tween 0.97 and 1.03. 

ASSAY 

* Procedurę 

Solution A: Water 
Solution B: Acetonifrile 
Solution C: MethanoJ 
Mobile phase: See Table L 


Table 1 


Time 

(min) 

Solution A 

(°/<o 

Solution B 

Solutiott C 

(%) 

0.0 

63 

27 

10 

37.0 

63 

27 

10 

60.0 

40 

50 

10 

70.0 

40 

50 

10 

80.0 

10 

80 

10 

90.0 

10 

80 

10 

90.1 

63 

27 

10 

100.0 

63 

27 

10 


Diluent: Acetonitrrle, methanol, and water (27:10:63). 
Add 1.0 ml of glacia! acetic acid per L of the mixture. 
Standard solution: 0.25 mg/mL of USP Ezetimibe RS 
prepared as follows. Dissoh/e a suitable amount of USP 
Ezetimibe RS in acetonitrile at about l%-2% of the to- 
tal voiume in a su [table volumetric fiask, and dilute with 
Diluent to volume. 

Sample solution: 0.25 mg/mL of Ezetimibe prepared as 
follows. Dissolve a suitable amount of Ezetimibe in ace- 
tonitrile at about 1%-2% of the total volume in a suita¬ 
ble volumetric fiask, and dilute with Diluent to volume. 
Chromatographk system 
(See Chromatography {621 }, System Suitability .) 

Modę: LC 
Detectors 

0-5 min: UV 215 nm 
5-100 min: UV 248 nm 
Column: 4.6-mm x 15-cm; 5-pm packing L43 
Flow ratę: 2 mL/min 
injection volume: 60 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tai ling factor: NMT 1.5 
Relative standard deviation; NMT 0.73% 

Anaiysis 

Sam pies: Standard solution and Somple solution 
Calcu late the percentage of ezetimibe (C^HztFzNOb) 3n 
the portion of Ezetimibe taken: 

Result - (ru/rs) x (Cs/Cu) x 100 

fu = peak response of ezetimibe from the Sample 
solution 

rs - peak response of ezetimibe from the Standard 
solution 


Cs = concentration of USP Ezetimibe RS in the 
Standard solution (mg/mL) 

Cu - concentration of Ezetimibe in the Sample 
solution (mg/mL) 

Acceptance criteria: 98,0%-1G2,0% on the anhydrous 
and solvent-free basis 

IMPURITIES 

* RESIDUE OM iGNiTION (281): NMT 0.2% 

* Organ ic Impurities, Procedurę i 

Mobile phase, Diluent, Standard solution, Sample so¬ 
lution, and Chromatographic system: Proceea as di- 
rected in the Assay. 

System suitability solution: 0.25 mg/mL of USP Eze¬ 
timibe System Suitability Mixture RS prepared as fol¬ 
lows. Dissolve a suitable amount of USP Ezetimibe Sys¬ 
tem Suitability Mixture RS in acetonitnie at about 
1 %-2% of the totai volume in a suitable volumetric 
fiask, and dilute with Diluent to volume. 

Sensith/ity solution: 0.125 ]ig/mL of USP Ezetimibe RS 
In Diluent from the Standard solution 
System suitability 

Samples: Standard solution, System suitability solution, 
and SensitMty solution 
Suitability reguirements 
Resolution: NLT 1.5 between ezetimibe and o- 
fluorobenzene tsomer, Standard solution 
Taiting factor: NMT 1.5, Standard solution 
Relative standard deviation: NMT 10%, SensitMty 
solution 
Anaiysis 

Sample: Sample solution 

Calculate the percentage of each impurity m the por¬ 
tion of Ezetimibe taken: 

Result = ( ruf Ty ) x (1 /f) x TOG 

r u = peak response of each impurity from the 
Sample solution 

rr - sum of all peak responses from the Sample 
solution 

F - relative response factor from Table 2 
Acceptance criteria: See Table 2 . Disregard peaks less 
than 0.05%. 


Table 2 


Manie 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NWIT (%) 

Desfiuoroanifine 

analoq a 

0.72 

1.0 

0.2 

Ezetimibe 

diastereomers* 3 

0.77 

1.0 

— 

oTluorobenzene 

isomer 5 

0.89 

1.0 

OJ 

Ezetimibe 

1.0 

__ 

__ 

m-Flouroaniline 

anaiQq d 

1.13 

1.0 

0.2 

Ezetimibe ketone e 

1.42 

1.5 

0.1 


a C3/? r 45)“3 -[($}- 3-{4-FJuorophenyI)-3-hydroKypropylM-(4-hydroayphenyI y 
1 -phenyfazetrdtn-2-one. 

b The two ezetimibe dtastereomers, R t R,R- and 5,5,5-. eluie as one peak 
and are quantilated using Procedurę 2, 

c (3 R f 45)-1 -(4 -F iuoro p h e ny 0-3 -[ (5) - 3- (2-ffuo roph e ny!)- 3-byd rox ypro pyl]-4 - 
(4 -hyd roxy pheny l)azetid in-2-one. 

d (3 /?.45)-1 -(3-Ffuorophenyl)-3-[(5)-3-(4-fJuorophenyl)-3-hydroxypropylM- 
(4 - hydroxyph eny [)a zetid i n-2 -o ne. 

e (3 fl H 45)-l -(4-FluorophenyJ)-3-[3-(4-f[uorophenyl)-3-oxopropyl]-4-(4- 
hyd roxy p h e ny 1) a zet i dTn-2 -o n e. 
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Table 2 (Continued) 


Name 

Relative 

Retention 

Time 

KelatJve 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Any unspedfted 
imouritv 

— 

1.0 

0.10 

Total achiral 
impurities 

- 


0*6 


a (3 ft, 45)- 3-[{5)-3-(4 - F luoro phenyl)-3-bydroxyp ropy I] -4 -(4- hydroxyp henyl)- 
1 - ph e ny la zeti di n-2 -one. 

u The two ezetimibe diastereomers, R,R,R- and 5,5,5-, elute as one peak 
and are guantitated using Procedurę 2. 

c (3 R f 4 5)-1 -(4- FI uorophenyI)-3-[(5)-3~<2-fluorop he nył)- 3- hydroxy propyl]-4 - 
{4-hydroxyphenyl)azeitdin-2-one. 

C3ff,4 5)-1 -(3-Fluorophenyl)-3-[(S)-3 j44fuQrophenyf)-3-hydroxypfopyl]-4~ 

( 4-hy d roxypheny|)aze tf di n - 2-on e. 

* (3 M5)-l J4-FI uoropheny l)-3-[ 3 4441 uorophenyl), 3 ~oxopropyi]-4-(4 - 
hy droxy phe nyl)azeti di n-2 -one. 

* Organic impurities, Procedurę 2 

Mobile phase: Acetonitnle and water (450:550) 
Diluent: Acetonitnle with 0.1% glacial acetic acid (v/v) 
System suitability soiution: 0.4 mg/mL of USP Eze¬ 
timibe System Suitability Mixture RS in Difuent 
Sensitivity soiution: 0,2 jig/mL of USP Ezetimibe RS in 
DHuent 

Sample soiution: 0,4 mg/mL of Ezetimibe in Muerit 
Chromatographk system 
(See Chromotograpny (621), System Suitability*) 

Modę: LC 

Detector: UV 248 nm 

Cofumn: Two columns in series of 4.6-mm x 15-cm; 
5-jim packing LM* 

Column temperaturę: 5° 

Flow ratę: 035 mL/mtn 
Injection volume: lOpL 

Run time: NLT 1.4 times the retention time of the 
ezetimibe peak 
System suitability 

Samples: System suitability soiution and Sensitivity 
soiution 

Suitability requirements 

Resolution: NLT 1.5 between ezetimibe and R,R,S- 
ezetimibe diastereomer peaks, System suitability 
soiution 

Tailing factor: NMT 1.5 for the ezetimibe peak, Sys¬ 
tem suitability soiution 

Relative standard deviation: NMT 10%, Sensitivity 
soiution 
Analysis 

Sample: Sample soiution 

Calculate the percentage of each enantiomeric or dias- 
tereomeric impurity in the portion of Ezetimibe taken: 

Result - (fy/rr) x 100 

rv = peak response of each impurity from the 
Sample soiution 

fr - sum of all peak responses from the Sample 
soiution 

Acceptance criteria: See Tabte 3, 


1 A luitoble column li the Chiiacel GD-RH Urcmd LonUrnlng 5-pm packing. 


Table 3 


Na me 

Relatlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

SAS-Ezetimibe* 

0.76 

02 

R, R t R- Ezetimibe 15 

0.82 

OJ 

Desfluoroaniline anaioq l * 

0.89 


Aft.S-Ezctimibę^ 

0.93 

0.4 

Ezetimibe 

1.00 


5.5.fl-Ezetimibe e 

1.12 

0.1 

flJ^-Ezetimibd 

1,22 

OJ 

Total chi rai impurities 

_ 

0.5 

Total impurities^ 

— 

0*9 


a (35,45)-1 -(4-FI u oropbeny l)-3-[(5)-3 -(4-f I u orophenyl)- 3-hydroxypro pyt] -4 - 
(4- by dr oxy pheny l)aietidi n-2-on e, 

b (3 R, 4/f)- 1 '(4-F luo ro pheny I)-3-[(fl)- 3-(4 -fi uo roph enyl)-3-hyd roxy p ropy IJ-4 - 
(4-hy d roxy p henyl)azetid in - 2-o n e. 

* DesfluoroanHine analog impurity is guantltatecf using Procedurę 7, 

d (3 fl,4 5)-1 -(4 -FI joro p h e ny l)-3-[(/?)- 3 -(4 -fluo roph enyl) -3 -hyd roxyp ropyl j-4- 
(4-hyd roxy ph eny l)azetidm-2-one* 

* (35,4 J?)-1 -(4 - F luora ph enyl)-3-[(5)- 3 - (4 4 luoro phe nyJ)- 3-hydroxy propy ij -4 - 
(4-hydroxypheny l)azetidi n-2-one. 

' (35,4 f?) J -(4-F!uorophenyl)-3-[(R)-3-(4-fluorophenyl)-3-hydroxypropylJ-4- 
(4-hydroxyphenyl)azetidin-2-one. 

9 Indude alf impurities from Procedurę J and Procedurę 2 * 

5PEG1FIC TESTS 

* Water Determination, Method la or Method Ic (921): 

NMT 0,6% 

* Optical ROTATfON, Spedfic Rototion (7815) 

Sampfe soiution: 10 mg/mL of Ezetimibe previously 
dned for NLT 16 h over anhydrous calcium sulfate, in 
methanoł 

Temperaturę: 20° 

Acceptance criteria: -25,0° to -30.0° 

ADDITIONAL REQUJREMENTS 

* Packaging and Stgrage: Protect from moisture and 
storę below 25°. 

ł USP Reference Standards (11) 

USP Ezetimibe RS 

USP Ezetimibe System Suitability Mixture R5 
It contains ezetimibe, o-fluorobenzene isomer 
(3/? / 45)-l-(4-Fluorophenyl)-3-[(S)-3-(2-fluorophertyl}- 
3-hydroxypropyl]-4-(4-hydroxyphenyi)azetidin-2-one; 
C 24 H 2 T E^NOs 409.43 
and Ąfl,5-ezetimibe 

((3/?,4S)-1-(4-F!uorophenyl)-3-[(fi)3-(44luorophenyl)- 
3-hydroxypropył]-4-(4-hydroxyphenyl)azetidin-2-one). 
CuHnFjHCh 409.43 

[NOit—It may also contain desfluoroaniline analog,] 


Ezetimibe Tablets 


DEFINITION 

Ezetimibe Tablets contain NLT 93,0% and NMT 107,0% of 
the labeled amount of ezetimibe (C 24 H 21 F 2 NO 1 ). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

soiution corresponds to that of the Standard soiution, as 
obtained In the Assay. 

* B. The UV absorption spectrum of the ezetimibe peak in 
the Sample soiution exhibtt maxima and minima at the 
same wavelengths as those of the corresponding peak of 
the Standard soiution, as obtained in the Assay." 
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A5SAY 
• PROCEDURĘ 

Buffer Dissolve 6.8 g of monobasic potassium phos- 
phate in 1 L of water, 

Mobile phase; Tetra hydrolu ran, acetonitrile, and Buffer 
(100:250:650) 

DiJuent; Acetonitrile, glacial acetic acid, and water 
(600:1:400) 

Standard solution: 0.2 mg/mL of USP F/etimjbp RS in 
DifuenL Pass through a suitable filter of 0.45-jim porę 
size and discard the first 3 mL of fil tratę. 

Sample solution: Nominally 0.2 mg/mL of ezetimibe in 
Oiluent prepared as follows. Place NLT 10 powdered 
Tablets rn a suitable yolumetric fiask, add Diluent to fili 
about 60% of the totai yolume, sonicate for about 30 
min, and shake on a wrist shaker for about 45 min. 

Diiute with Diluent to yolume, pass through a suitable 
filter of 0.45-pm porę size, and discard the first 3 mL of 
filtra te. 

Chromatographk system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 
Detectors 
Assay: UV 232 nm 
Identification B: UV diodę array 
Column: 4,6-mm x 15-em; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 30 pL 

Run time: NLT 2.4 times the retention time of the 
ezetimibe peak 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1.5 
Refative standard deviation: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of eze- 
timibe (Ca^HjiFaNOj) in the portion of Tablets taken: 

Result - (fu/fj) x (Cs/Cu) x 100 

ry peak response of ezetimibe from the Sample 
solution 

r% = peak response of ezetimibe from the Standard 
solution 

Q - concentration of USP Ezetimibe RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of ezetimibe in the 
Sample solution (mg/mL) 

Acceptance cnteria: 93.0%-! 07.0% 

PERFORMANCE TESTS 

* Dissolution (711): Do not refrigerate Solutions contain- 
ing ezetimibe. 

Medium: 0.45% Sodium lauryl sulfate in 0.05 M so- 
dium acetate buffer, pH 4.5, prepared as follows. To 6 L 
of water in a suitable fiask, add about 27 g of sodium 
lauryl sulfate and 24.6 g of sodium acetate. Dissolve the 
reagents by stJrring until the solution is elear. Adjust the 
pH to 4.5 with eitner hydrochloric add or sodium hy- 
droxlde; 500 mL. 

Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: 0.02 mg/mL of USP Ezetimibe RS ir 
Medium prepared as follows. To a suitable amount of 
USP Ezetimibe RS in a suitable yolumetric fiask, add 
methanol to fili about 1% of the totai volume, and 


shake until completely dissolved. Dii ute with Medium to 
yolume. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. Dis¬ 
card the first 3 mL of the filtra te. 

Instrumental conditions 
Modę: UV 

Analytkal wavelength: 233 nm 
Celi: 1.0 cm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of eze¬ 
timibe (C24H2T2NO3) dissolved: 

Result = iAJ As) xQxVx (1/L) x 100 

A u - absorbance from the Sample solution 
A$ - absorbance from the Standard solution 
Cs = concentration of USP Ezetimibe RS in the 
Standard solution (mg/mL) 

V ~ yolume of Medium , 500 mL 
i - labę! claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of eze¬ 
timibe {C24H21F2NO3) is dissolyed. 

• Uniformety of Dosage Unus (905): Meet the 

reguirements 

IMPURmES 

• Organic Impuritjes 

Buffer, Mobile phase, Diluent, Sample solution, and 
Chromatographic system: Proceea as directed in the 
Assoy. 

System suitability solution: Weigh about 20 mg of USP 
Ezetimibe RS into a 100-mL yolumetric fiask, Di$$olve in 
10 mL of 0,01 N alcoholic sodium hydroxide. Place the 
capped yolumetric tlask into a 55° oven for 15 min. 
Remove from the oven and immediately add 2 mL of 
0.1 N hydrochloric acid and about 50 ml of Diluent . 

Mix, allow to cool to room temperaturę, and dilute 
with Diluent to yolume. Pass through a suitable filter of 
0.45-pm porę size and discard the first 3 ml of the fif- 
trate. [NOTE—m-Huoroaniline analog is formed d u ring 
hydrolysfs.] 

5ensitjvity solution: 0.1 gg/mL of USP Ezetimibe R5 In 
Diluent 

System suitability 

Samples: System suitability solution and Sensitmty 
solution 

Suitability reąuirements 

Resolution: NLT 1.5 between ezetimibe and m- 
fluoroanilme analog peaks, System suitability solution 
S i g n a I -t o - n o i s e ra t io: N LT 10, SensitMty solution 
Analysis 

Sample: Sample solution 

Calculate the percentage of each degradation product 
in the portion of Tablets taken: 

Result = (ry/rr) x 100 

ru = peak response of each impurity from the 
Sample solution 

n - sum of aII the peak responses from the Sample 
solution 

Acceptance cnteria: See Tabie 1, 
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Table 1 


Name 

Relatlve 

Retentlón 

Time 

Acceptance 
Criteria, 
NMT {%) 

Unldentified oeak 

0,64 

— _ 

S, S f 5-Ezetimibe and ff, fl, fl^Eze- 

078 

—■ 

Ezetimibe 

1.00 

_ 

m-Fluoroaniline anatoa^ s 

1.14 

__ 

Ezetimibe tetrahvdroovran anaJoa d 

1.53 

0.2 

Ezetimibe ketone* 

1.75 

07 

Anv unspecified tmpurity 


07 

Total tmourities 1 


0.5 


4 f 3 S ,4 Sy 1 ^4-Fluoroph eny1)*3*[{5}-3^4-fiuoroph enyl}- 3-hy d rGxypropy IH~ 
(4-hydroxyphenyl)azetidin-2-Qne and (3/? p 4ff)-l -(44luarophenyl)-3-[{fl)-3- 
£4*f Euoro płi enyl)- 3 -hydroxy p ropy l]^-(4^hydroxy pheny IJazetidr n-2-on e, 
fa Process-rdated impurlty and controlled Sn the drug substance. 
c (3^45)-l-(3 -Fluorop h e ny E)*3 *[CS) ■ 3«(44fuo roph enyl) - 3-hyd roxypropyl]-4 - 
(4 - hy d roxy p heny I )aze iidi n-2-on e. 

d N, 6 -B i s{4 -f I uo ropheny I )-2 - £4 ■ hy d raxy p heny IJtetra hy d ro~2 H- py ran -3 - 
carboxamide. 

* (3 R ,4 S)4 -(4-FJuoropheny0-3 - [ 3 -£4-f1 uoropheny1}-3 -oxop ropy IH~£4~ 
hydroxyphenyl)azetidin-2-one. 

# Total impurities indude spedfied and unspedfied degradation products. 
Process tmpurities are not induded. 

ADDITIONAL REQUIREMENT5 

* Packacing and Storage: Protect from moisture. Storę at 
controlled room temperaturę, 

* USP Reference Standards <11) 

USP Ezetimsbe RS 
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Factor BX Co>mpBe% 

» Factor IX Complex conforms to the regulations 
of the federal Food and Drug Administration con- 
cerning biologics (see Biologics (1041)). It is a 
sterile, freeze-dried powder consisting of partially 
purified Factor IX fraction, as weil as concen- 
trated Factors II, VIi, and X fractions, of venous 
plasma obtained from healthy human donors. It 
contains no preservative. it meets the require- 
ments of the test for potency in having not less 
than 80 percent and not morę than 120 percent 
of the potency stated on the label in Factor IX 
Units by comparison with the U.S. Factor IX 
Standard or with a working reference that has 
been calibrated with it. 

Packaying and sto ragę —Preserve in hermetic containers 
in a refrigerator. 

Expiration datę —The expiration datę is not later than 2 
years from the datę of manufacture. 

La beling—Label it with a warning that it is to be used 
within 4nours after constitution, and to State that it is for 
intravenous administration and that a filter is to be used in 
the administration eguipment. 


FamcicS©vir 



C, 4 Hi 5 N s 04 321.33 

1,3-PropanedioE, 2-[2"(2-amino-9/-/-purin-9-yl)ethylK diace- 
tatę (ester); 

2-[2-(2-Amino-9H-purin-9-yl)ethy]]-] / 3-propanedio] diacetate 
(ester) [104227-87-4]. 

DEFINITION 

Famciciovir contains NLT 98.0% and NMT 102.0% of 
famcidovir (CiJ-UNsO^, calculated on the dried basis* 

IDENTIFICATION 

• A. INFRARED ABSORPTSON (197K) 

e B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay, 

ASSAY 

* Procedurę 

Dilute acid: Dilute 5 mL of phosphonc actd with water 
to 50 mL. 

Buffer: 2.72 g/L of monobasic potasslum phosphate in 
water. Adjust with Dilute acid to a pH of 4.0 ± 0.05. 
Mobile phase: Acetonitrile and Buffer (35:65) 

Dituent: Water 

Standard solution: 25 |tg/mL of USP Famciclovir RS in 
Diluent 


Sample solution: 25 pg/mL of Famcidovir in Diluent 
Chromatographic system 
(See Chromotography (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4,6-mm x 25-cm; 5-pm paękfng L7 
Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume: 10 pL 

Run time: 5 times the retention time of famciclovir 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column efficiency: NLT 2500 theoretical plates 

Tailing factor: NMT 2.0 

Relative standard deviation: NMT 1.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of famddovir (CmH^NsO^ in 
the portion of Famdciovir taken: 

ResuEt - (ru/n) x (€$!C u ) x 100 

r u - peak response from the Sample solution 

r 5 - peak response from the Standard solution 

Cs - concentration of USP Famcidovir RS in the 
Standard solution (mg/mL) 

Cu - concentration of Famdclovir in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-102,0% on the dried basis 

1MPURITIES 


Defete the fotlowing: 

a * Heavy Metals, Method II (231): NMT 20 ^9/g» tornad n 

farv201S) 

* Organic Impurities, Procedurę i 

[Notę —On the basis of the synthetic route resulting in 
different impurity profiles, perto rm Procedurę 1 or Proce¬ 
durę 2. Procedurę 1 is recommended when dimethyEami- 
nopyridine, penddovir, deoxychloro famciclovir, pro- 
pionyl famcidovir, and 6-a!ky lamino famcidovir may be 
present (see Tobie 2). Procedurę 2 is recommended 
when fianrtcidovir malonate, acetoxybutyl aminopurine, 
famciclovir methoxycarbonyl analog, famciciovir reiated 
compound C, famcidovir 8, N 2 -dimer, and famcidovir 
6,6-dimer may be present (see Tobie 4).] 

Dilute acid, Buffer, and Diluent: Proceed as directed in 
the Assay. 

Solution A: Buffer 
Solution B: Acetonitrile 
Mobile phase: See Table L 


labie 1 


Time 

{min} 

Solution A 

(%1 

Solution B 

(%) 

0 

95 

5 

35 

70 

30 

40 

70 

30 

42 

95 

5 

50 

95 

5 


System suitability solution: 0.5 mg/mL of USP 
Famcidovir System Suitability Mixture RS in Diluent 
Standard solution: 0.5 pg/mL of USP Famcidovir RS, 

1 jtg/mL of USP Famcidovir Reiated Compound A RS, 
an d 3 pg/ml of USP Famciclovir Reiated Compound B 
RS in Diluent 
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Sample solution: 500 ng/mL of Famcidovir in Diluent. 
[Notę—T łie solution h stable for 15 h at 6°.] 
Chromatographic system 
(See Chromatograpny System Suitability.) 

Modę: LC 

Detector UV 220 nm 

Column: 4.6-mm x 15-cm; 5-jim packing 17 
Ffow ratę: 1.5 mL/min 
Injection vofume: 20 \xl 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability repŁiirements 
Resolutton: NIT 1.5 between the propionyl 
famcidov!r and ó-chloro famddovir peaks, System 
suitability solution 

Column efficiency: NLT 20,000 theoretical plates for 
the famciclovir peak, System suitability solution 
Tailing factor: NMT 1.5 for the famddovir peak, Sys¬ 
tem suitability solution 

Reiative standard deviation: NMT 5,0% for the 
famcidovir peak; NMT 10.0% for the famdctovir re¬ 
lated compound A and famddovir related compound 
B peaks, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Famacltwir taken: 

Result = (r^/rj) x (C S /QJ x (1 /F) x 100 

ru = peak response of each individual impurity 
from the Sample solution 
r$ = peak response of famcidovir from the 
Standard solution 

C s - concentration of U5P Famddovir RS in the 
Standard solution (|iig/mL) 

Cu = concentration of Famddovir in the Sample 
solution (pg/mL) 

f = relative response factor for each individual 
impurity (see Tobie 2) 

Acceptance criteria: See Table 2. 


Table 2 


Name 

Relatlve 

Retentlon 

Time 

Re!ative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Dimethylami- 

noovridine a 

0*12 

0*59 

0*05 

Pencidovtrh 

0*16 

0*29 

0*50 

Famciclovir refated 
compound A £ 

0.19 

1.3 

0.20 

Famciclovir related 
compound 

0*51 

1.1 

0.60 

W-7 bom er of 
famcidowir 

0.89 

0*92 

0.10 

Famcidovlr 

1.0 

— 



* N , N- D i me Ehyipy ridl n-4-a minę* 

6 9- [4-Hydroxy-3-(hy droxy melhy I)bu ty l]gua ni ne* 
c 2 Ą2 - (2-Am ino-9 H- puri n-9 -yl)ethyf ] propane-1, 3 -d Sof* 

£>4-{2-Amino-9ihi'-purin © yt) 2 (hydroHymeLhyl)butyl acetale. 
e 2-[2*(2-Amtno-7W-purin-7-yl)ethylJpropane-l,3^dfyl diacetate. 
f 2- [2-{2-Acetam ido-9 u ri m9-yl )e E hyI ]propa ne-1,3 - d iyI diaceta te. 

a 4-(2-Amino-9ft-purirv9-y I)- 2-(chloromethyl)butył acetale. 
h 2-tAcetaxymethyE)-4-{2-am[no-9tf-punn-9-yl}butyf propionate. 

1 2-[2-(2-Amino-ó-chloro-9H-purin-9-yJ)ethyi3propane'l, 3-diyl diacetate, 
J 2 - (2- (6 - (4 -Acel oxy- 3 (aeeto xym e l hyl) b u ty la m i no] 2 -amino-9 H-pu rin -9- 
y!]ethyl)propane-1,3-diyl diacetate. 


Table 2 (Continued) 


Name 

Retatlve 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/o) 

N-Acetvl famdctovir f 

105 

0.56 

0.10 

Oeoxy chloro 

famridavfrs 

1.26 

0,87 

0.20 

Propionyl farncicbvir h 

1.32 

0.88 

0.15 

6-Chloro famddovir* 

1.35 

0.85 

0.15 

6-Alkylamino 

famddovir 

1.83 

0.46 

0.10 

Any other unspedfied 
impurfty 

— 

1.0 

0,10 

Total Impunties 

— 

— 

1*0 


* N p N-Dimethyipyridin-4-amine. 

9-[4 - Hy droxy-3-{hydroxyimethyf Jbuty l]gua nine* 

* 242-(2-Ajnino-9^'purin-9-yl)ethyl]pmpane 1,3-dioL 

d 4'C2-Amino-9W-purin'9-y()-2-(hydroxymethyl)buEyf acetate, 
c 2-[2-(2-Am in o- 7W-puri n- 7-y l)ethy l]propa ne-1,3-diyl diacetate. 
f 2*[2-(2- Acetamido-9 tt-purin-9-y l)ethy I jpropa ne-1,3 -d iyt diaceta te, 

9 4-{2-Amino-9H*pu rirv9-yl)-2-{th loromethyl)bu tyi acetate. 
h 2 - (Acetoxymethyi)-4- (2-am ino-9tt-purin-9-ył)b utył propionate. 

1 2-[2-(2-Amino-6-ćhloro-9rt-pur|n-9*yl)ethy|] propane-1, 3-diyl diaeelate* 

1 2-(2 - { 6-[4 -Ace toxy-3-(acetoxymethyl)bu tyła mi no] -2-amino-9 H -p u ri rv9- 
y \) ethy] )p ropane-1,3 -d ty I d iaceta te, 

* ORGANIC IMPURJTIES, PROCEDURĘ 2 

Buffer: 3,85 g/L of ammonium acetate in water* Adjust 
with acetic acid to a pH of 5,0. 

Solution A: 4.14 g/L of monobasic sodium phosphate 
in water. Adjust with phosphoric acid to a pH of 2.2. 
Solution B: Acetonitrile and Solution A (25:75) 

Mobile phase: See Table 3, 


Table 3 


Time 

(min) 

Solution A 
(%) 

Solution B 

0 

99*5 

0.5 

5 

92 

8 

30 

92 

8 

65 

20 

80 

70 

20 

80 

70,1 

99.5 

0*5 

79 

99.5 

0,5 


Diluent: Acetonitrile and Buffer (5:95) 

System suitability solution: 1 mg/mL of USP 
Famcidovir RS, 1 pg/mL of USP Famciclovir Related 
Compound A RS, 5 pg/mL of USP Famdclovir Related 
Compound B RS, anci4 jig/rnL of USP Famddovir Re¬ 
lated Compound C RS prepared as follows. Dissoive an 
appropriate amount of Standard tn 5% of the finał vol- 
ume of acetonitrile, and dilute with Buffer to finał 
volume. 

Standard stock solution: 1 mg/mL of USP Famdclovir 
RS prepared as follows. Dissolve USP Famciclovir RS in 
5% of the finał volume of acetonitrile, and dilute with 
Buffer to finał volume* 

Standard solution: 1 pg/mL of USP Famdclovir RS in 
Diluent fium Lhe Standard stock solution 
SensitMty solution: 0.3ug/mL of USP Famcidovir RS 
in Diluent from the Standard solution 
Sample solution: 1 mg/mL of Famdclovir prepared as 
follows. Dissolve Famcidovir in 5% of the finał volume 
of acetonitrile, and dilute with Buffer to finał volume. 
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Chromatographic system 

(See Chromatography {62}), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 15-cm; 5-|im packing L60 
Temperatures 
Column: 35° 

Sample: 6° 

Flow ratę: 1,5 mL/min 
Injection voiume: 25 jut 
System suitability 

Samples: System suitability solution and SensitMty 
soiution 

Suitability requirements 

Resolution: NLT 0.6 between the famddovir and 
famddovir retated compound C peaks; the 
famcidovir retated compound A peak is resotved from 
peaks due to the solvent front, System suitability 
solution 

Relative standard deviation: NMT 20% for 
famddow related compound A; NMT 10% for 
famciclovir related compound B; and NMT 10% for 
famciclovir related compound C, System suitability 
soiution 

Signal-to-noise ratio: NLT 10, SensitMty soiution 
Anafysis 

Samples: Standard soiution and Sampfe solution 
Calcu la te the perce ntage of each impurity in the por- 
tion of Famadovir taken: 

Result = (ru/r 5 ) x (Q/Cu) x (1/F) x 100 

r u - peak response of each indlvtdual impurity 
from the Sample solution 
- peak response of famddovir from the 
Standard solution 

C 5 = concentratton of USP Famdclovir RS rn the 
Standard soiution (]ig/mL) 

Cu - concentratlon of Famcidovir in the Sample 
soiution {pg/ml) 

F = relattve response factor for each indmdual 
impurity (see iable 4) 

Acceptance critena: See Tobie 4 . Disregard peaks less 
than 0.03%, 


Table 4 


Warne 

Rdative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%> 

Famcidovir 

related 

compound A* 

0,09 

1.4 

0.1 

Famddovir 

related 

compound 

0,28 

1.1 

0.5 


J 2-[2(Z-Arninci-9H-purin-9-yl)ethy IJpropane-1,3-diol. 

M -(2 - A m in o-9 H-pur i n-9 -y i)-2- f hy d roxy me thy 1) bu ty I ace E a te. 
c Dimethyl 2-[2-{2-ammQ-9H-purin-9-yJ)ethyi]malGnate. 
4-(2-AmEno-9H-purirv9-yl)buty| acetate. 

B 2-[2-(2-Amino-9H-purrn-9-y[)ethyl]-2-hydroxypropane-T 3-diyl diacetate. 
r No indiwidual limit but induded in total Empurities. 

3 M ethy 1 2-(acetoxy methy l)“4^C2‘ami no-9H-puri n-9-y I) butan oa te. 

11 2-[2-t2-Ajnino^7 H-pu ri 7-yl)etłiyl]propane-T 3-dlyl d iacetate, 

1 A (2-Am i n o-9 H- pu ri n -9 -y l)-2 - m ethy (bu ty I a ce ta te. 

i 2- {2-( 7 -Acetyl-2 -am En o- 7 H-p ud n-9(8 H)-y t] ethy I) propa ne-1,3-d iy E di a te ta te. 
k 2-[2 (2-Acetamido-9H-purEn-9-yl)ethyl]propane-l # 3-diyi diacetate. 

1 2- [2-( 2 - Am in o-6 - meth oxy- 9 H- p u rin-9-y l)ethy I ] p ro pan e-1,3-diyl diacetate. 
m 2-[2-{2-Amino-6-cbloro-9H punn-9^yl)ethylJpropanen ,3-diyl diacetate. 

2- [2-[2 -(1 - {9 - [4 -Aee toxy-3 -faceta xymethyl )buty I] -2-a m En o-9 H-pu ri n -8- 
yl}ethylamino)-9W-purin-9-yl]etfiyl)propane-l,3-diyl diacetate. 

° 2,2'-[2 J 2' , '(2,2'-Diamino-6 r 6 f -bEpurine-9,9'-diyl)bEs(ethane-2,1 - 
diyOjbEśCpropane-B^T-triyl) tetraacetate. 


Table 4 (Continued) 


Name 

Relative 

Retention 

Time 

Relatlve 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%1 

Famciclovir 

malonat^ 

0.35 

1.1 

OJ 

Acetoxy butyl 
amfnopurine 11 

0.41 

1.3 

0.1 

Hydroxy 

famcrclovir 

0.43 

1.0 


FamcEclovir 
methoxy- 
carbonyl analogs 

0.54 

0.96 

0,1 

N-7 Isomer of 
famdclovir h 

0.88 

0.69 

0,1 

Farnddovir 

related 

compound O 

0.94 

1,2 

0,4 

Famddovir 

1.00 



N 7 -Acetyl 
famcEcfovin 

1.50 

0,46 

-< 

N * Acetyl 
famddovir ł - 

1,67 

0.55 

-< 

6-Methoxy 

farrtddosrtr 1 

T76 

0.18 


6-Chi ora 
faTndclovir^ 

2.01 

O.óó 

0,1 

Famddovir 8,N 2 - 
dimer 1 

2.18 

TO 

0.2 

Famdclov]r 6,6- 
dimer° 

2,29 

0.53 

0.07 

Any other 
unspecified 
impuritv 

— 

1.0 

0.06 

Total imourities 


— 

0.8 


a 2-[2-(2-Amino-9H-punn-9yl)ethy l]propane-1,3-diol. 
b 4- (2 - Am i n o-9 H-puri n-9 -y I) -2- (hy d roxy methy i) bu ty I a ce tatę. 

11 Dimethyl 2-[2-(2-aminD-9H-purin-9-yl)ethyljma!onate. 
d 4 -(2 -Am i n q-9 H-puri n-9 -y I) bu ty I a ce ta te. 

c 2 -[2 -{2-Am i n q-9 H-pu rtn - 9 -y I) ethy I] - 2 -hy d roxy pr o pa ne -1,3-diy I dece ta te, 

r No individuai limit but induded in total Empurities. 

ii M ethy E 2- (a ce toxy m ethy I) -4 - (2-a m i n o -9 H- p u ri n-9-y I) bu ta n □ ate. 

Jl 2-[2-(2-Amino-7H-purin-7-yl)ethyf]propane-1,3-diyl diacetate. 

' 4-(2-Amino-9H-purin-9-yl)-2-methyIbutyI acetate. 

12-{2-f 7-Ace ty 1-2-a min o- 7 H- pu ri n-9(8 H) -y l]ethy I) p rop a n e-1,3-diyl diacetate. 
k 2[2-(2-Acetamido-9H-purin-9-yl)ethyl]propanel 1 3-diyl diacetate. 

1 2-[2-(2-Amino-ć-methoxy-9H-purin-9 yl)ethyl]propane-T 3-dEyf diacetate. 

^ 2-[2-(2-Amino-6-chloro-9H-purin-9-yl)ethyl]propane-1 H 3-diyl diacetate. 
n 2 -{2-[2-( 1 - (9-[4- Ace toxy-3 (aceto xy methy I) b u ty I J-2-a m Eno-9 H-puri n-B- 
yljelhy laniino)-9W-purin-9-yl]ethy!}propane-1, 3-diyl diacetate. 

0 2,2-[2,2'-(2 J 2 F -Dtamino-6 # 6 / -bipurine-9,9-diyl)bis(ethane-2,1 - 
diyl)]bis(propane-3,2,l -triyl) tetraacetate. 

* Famciclovir Related Compound £ and Famo cło vir Re¬ 
lated Compound F 

Ferform this test if Organie Impurities, Procedurę 2 is used. 
Buffer: 15*6 g/L of monobasic sodium phosphate in 
water. Adjust with 0.1 M sodium hydroxide to a pH of 
4.5 ± OJ before finał dilutlon, 

Solution A: Methanol and Buffer (20:80) 

Solution B: Methanol and Buffer (60:40) 

Mobile phase: See Table 5. 


Table 5 


Time 

Solution A 

Solution B 

(mini 

(%) 

(%) ; 

0 

100 

0 

6 

100 

0 

10 

0 

100 

14 

0 

100 
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Tabte 5 (Continued) 


Time 

fmlnl 

Solution A 

(%V 

Solution B 

(%> 

18 

100 

0 

25 

100 

0 


Standard stock solution: 28 pg/mL each of USP 
Famddoyir Related Compouna E RS and USP 
Famddovir Related Compound F RS prepared as ful- 
lows. Transfer 7 mg of USP Famddoyir Related Com- 
pound E RS and USP Famcidoyir Related Compound F 
RS to a 250-mL yolumetric fiask. Add 1 ml of 0.1 M 
sodium hydroxide and 50 mL of Solution A Sonieate to 
dissolye, cool to room temperaturę, and ditute with So¬ 
lution A to volume. 

Standard solution: Q.28pg/mL each of USP Famcidoyir 
Related Compound E RS and USP Famddovir Related 
Compound F RS in Sofution A from the Standard stock 
solution 

Sample solution: 30 mg/mL of Famddovir in Solution A 
Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 25-cm; 5-pm patking LI 

Column temperaturę: 30° 

Flow ratę: 1.7 mL/min 
Injection volume: 20 pi 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NLT 5.0 between famcicloyir retated 
compound E and famcicloyir related compound F 
Tatling factor: NMT 2.0 for the famcicloyir related 
compound F peak 

Relatiue standard deviation: NMT 5.0% for 
famcidoyir related compound F 
Signal-to-notse ratio: NLT 30 for the famddoyir re¬ 
lated compound E and famddoyir related compound 
F peaks 
Analysis 

Samples: Standard solution and Sample solution 
Calculate, in ppm, the amount of famddoyir related 
compound E and famddoyir related compound F in 
the portion of Famddoyir taken: 

Result = (rufts) x (Cs/Cu) x IG 5 

tu = peak response of famcidoyir related 
compound E or famcicloyir related 
compound F from the Sample solution 
fs - peak response of famddoyir related 
compound E or famddoyir related 
compound F from the Standard solution 
Cs = concentration of USP Famcicloyir Related 

Compound E RS or USP Famcicloyir Related 
Compound F RS in the Standard solution 
(pg/ml) 

Cu - concentration of Famcicloyir in the Sample 
solution (pg/mL) 

Acceptance criteria: NMT 10 ppm for famcicloyir re- 
latea compound E and NMT 5 ppm for famcicloyir re¬ 
lated compound F 

SPEC1FIC TESTS 

* LOSS ON DftYINC (731) 

Anafysis: Dry under yacuum at a pressure not exceed- 
ing 20 mm of mercury at 60° for 2 h. 

Acceptance critena: NMT 0.5% 

* RESIDUE on ICNITION (281): NMT 0.1% 

ADDITIONAL REQU1 REMENTS 

* Packaging and Storage: Storę in a well-closed Container 

at controlled room temperaturę. 


* Labeling; If a test for Organie Impurities other than Proce¬ 

durę 1 is used, the labeling States the test with whioh the 
article cornplies. 

* USP Reference Standard* ( 11 ) 

USP Famcicloyir RS 

USP Famcicloyir Related Compound A RS 
[2-[2-(2-Arnina-9H-purin-9-yl)ethyi]propane-l,3-dioiJ 
hydrach loride. 

CmHi4M s 0 3 - HCI 273.72 
USP Famcicloyir Related Compound R RS 
4-(2-Amino-9H-purin-9-yl)‘2‘(hydroxymethyi)butyl 
acetale. 

C 12 H>7N 5 0^ 279.30 

USP Famddoyir Related Compound C RS 
4-(2-Amino-9H-purin-9-yl)-2-methylbutyl acetale. 
C 12 H 1? NsO z 263.30 
USP Famddoyir Related Compound E RS 
2-Aminopurine. 

C 5 HsN 5 135.13 

USP Famcicloyir Related Compound F RS 
2-Amino-6-chloropurine. 

QHXIN 5 169.57 

USP Famcicloyir System Suitability Mixture RS 
Contains famcicloyir, propionyl famcidoyir, and 
6-chloro famddoyir. 


Famciclovir Compounded Orał 

Suspension" 

DEFiNmoN 

Famddoyir Compounded Orał Suspension contains NLT 
90.0% and NMT 110.0% of the labeled amount of 
famcidoyir (CmHuNsO*). 

Prepare Famcicloyir Compounded Orał Suspension 100 mg/ 
mL as follows (see Pharmaceutical Compounding — Nonster- 
ile Preparations (795)). 


Famcidoyir tablets 3 equivalent to 

10 o of famddoyir 

Vehide: a 1:1 mixture af Ora- 
Plus 13 and Ora-Sweet 5F, b a suf- 
fident auantity to make 

100 mL 


Famvir 500-mg tablets, Noyartis Pharmaceuticals Corporation, East Hano- 
ver, NJ. 

b Perrlgo Laboratories, Al leg a n, Ml. 


Place the Famcicloyir tablets in a suitable Container and conv 
minutę to a fine powder. Wet the powder with a smali 
amount of Vehicle and triturate to make a smooth pastę. 
Add the Vehide to make the eon ten ts pou rabie. Transfer 
contents stepwise and quantitatively to a calibrated Con¬ 
tainer using the Vehide. Add sufficient Vehide to bring to 
finał yofutne. Shake to mix welL 

ASSAY 
* Procedurę 

Solution A: 5 mM monobasic potassium phosphate. 
Adjust with phosphoric add to a pH of 3.0. Pass 
through a nylon filier of 0.45-pm porę size, and degas. 

Mobile phase: Methanol and Solution A (30:70) 

Diluent: Water. Adjust with phosphoric add to a pH of 
3.0. 

Standard stock solution: 10 mg/mL of USP Famcicloyir 
RS in Diluent Sonieate to mrx well. Storę at 

Standard solution: Transfer 1.0 mL of the Standard 
stock solution to a 250-mL yolumetric fiask, dilute with 
Diluent to volume, and mix wefl. Transfer an aliguot to 
a centrifuge tubę, and centrifuge at 2 Q -8° for 5 min at 
14,000 rpm. Transfer the supernatant to an amber vfal 
and storę at 2°-8°. 
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Sample solution; Transfer 1.0 mL of Orał Suspension to 
a 10-mL volumetnc fiask, dilute with Diluent to volume, 
and sonicate to mix well. Transfer 1.0 mL of the resul- 
tant solution to a 250-mL volumetric fiask, dilute with 
Diluent to yolume, and mix well. Transfer an aliguot to 
a centrifuge tubę, and centrifuge at 2°-8° for 5 min at 
14,000 rpm. Transfer the supernatant to an amber vial 
and storę at 2 °“ 8 C . 

Chromatographic system 
(See Chromatograpny (62 1), System Suitability J 
Modę: LC 

Detector: UV-Vis 310 nm 
Column: 4.6-mm x 1 5-cm; 5-pm packing 17 
Temperatures 
Column: 30 D 
Autosampler: 5° 

Flow ratę: 1.0 mL/min 
Injection yolume: 20 pL 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for famcidovir is about 4,5 
min,] 

Suitability requirements 
Tafling factor: NMT 2,0 

Relatiye standard deviation: NMT 2,0% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of 
famcicloyir (CHH 19 N 5 U 4 ) In the portion of OraJ Suspen- 
sion taken: 


Result - (r^/fs) x (Q/Cu) x 100 

r v = peak response of famdclovir from the Sample 
solution 

r$ = peak response of famcidovir from the 
Standard solution 

C s - concentration of USP Famciclovir RS in the 
Standard solution (mg/mL) 

Q = nominał concentration of famctdovir in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,0%-110.0% 

SPECiFIC TESTS 

* PH (791): 4.3-6.0 

ADDITEONAL REQU!REMENT5 

o Fackaging a m Storage: Package in tight, Irght-resistant, 
plastic containers, Storę in a refrigerator (2 Q ~8°) or at 
controlled room temperaturę. 

° Beyond-Use Datę: NMT 90 days after the datę on which 
it was compounded when stored in a refrigerator (2°~8°) 
or at controlled room temperaturę. 

* Labeling: Label it to indicate that it is to be well shaken 

before use, and to State the Beyond-Use Datę . 

* USP Reference Standaros (11) 

USP Famcicloyir RS 


Famotidirse 



C 8 H 15 N 7 O 2 S 3 337,45 

Propanimidamide, /V'-(aminosulfonyl)-3-[[[2-[(diami- 
nomethylene)amino]-4-thfazoM]methyljthio]-; 

[1 “Amino-34[[2-[(diaminomethy[ene)amino]- 
4-thiazolyl]methyl]thfo]propyl]dene]sulfamfde; 


3-[[2-(Diaminomethyleneamino)thiazoi-4-yl]methy[thio3-N'* 
sulfamoyfpropanlmidamide [76824-35-6]. 

DEFINBTSON 

Famotidine contains NLT 98.5% and NMT 101.0% of famo- 
tidlne (GHisNrOłSa), cakulated on the dried basis. 

B DENTIFICATION 

* A. iNFRARED ABSORPTION (197) 

[No ib—Methods described in Infrared Absorption (197K), 
(1 97M), or (197A) may be used.] 

ASSAY 

* Procedurę 

Sample: Dissolve 250 mg of Famotidine in 80 ml of 
glacial acetic acid, 

Analysis: Ti tratę with 0.1 N perchloric acid VS (see 77- 
trimetry (541)), using a suita ble anhydrous electrode 
system. Perform a blank determination, and make any 
necessary correction* Each mL of 0.1 N perchloric acid 
is equivafent to 1 6.87 mg of CBH 15 N 7 G 2 S 3 . 

Acceptance criteria: 98.5%-101.0% on the dried basis 

IMPUR1TIES 

e Residue on Igmtion (281): NMT 0.1% 


Delete the following: 

# * Heavy Metals, Method II <231): NMT 1 0 ppm# t qfiid*i 5 . 

|arv 2018 ) 

■ Organic Impurities 

Buffer: 1.882 g/L of sodium 7-hexanesulfonate in 
water, adjusted with acetic acid to a pH of 3.5 

Solution A: Acetonłtrife, methanol, and Buffer 
(94:6:900) 

Solution B: Acetonitrile 

Mobile phase: See Table 1. [NOTĘ—If necessary, adjust 
the Mobile phase to achieve a retention time of 19-23 
min for the famotidine peak and a maximum of 48 min 
for the famotidine related compound E peak.] 


Table 1 


Time 

{min) 

Solution A 

w 

Solution B 

_ 

Flow Ratę 
(mL/min) 

0 

100 

0 

1 

23 

96 

4 

i 

27 

96 

4 

2 

47 

78 

22 

2 

48 

100 

0 

2 

54 

100 

0 

1 


Standard stock solution: 0.5 mg/mL of USP Famo¬ 
tidine RS in Solution A 

Standard solution: 0.5 jig/mL of USP Famotidine RS in 
Solution A 

System suitability stock solution: 0.25 mg/mL of USP 
Famotidine Refated Compound D R5 in methanol 

System suitability solution: Transfer 1 mL of the Sys¬ 
tem suitability stock solution and 0.5 ml of the Standard 
stock solution into a 100-mL volumetric fiask, and dilute 
with Solution A to volume. 

Sample solution: 0.5 mg/mL ot Famotidine in Solution 
A 

Identification solution: 0,5 mg/mL of USP Famotidine 
RS and 1.5 jig/ml of each of USP Famotidine Related 
Compound 8 RS, USP Famotidine Related Compound C 
RS, USP Famotidine Related Compound D RS, uSP 
Famotidine Related Compound E RS, and USP Famo¬ 
tidine Related Compound F RS in Solution A 
[Notę—T o address the poor solubiiity of USP Famo¬ 
tidine Related Compound F RS in Solution Ą it may be 
first dissofved in a minimaI amount of 0.1 N sodium 
hydroxide.] 
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Chromatographic system 

(See Chromatogrophy (62 1), System Su i ta bid ty.) 

Modę: LC 

Deteetor: UV 265 nm 

Column: 4.6-mm x 25-cm; 5-f.tm packing LI 

Column temperaturę: 50° 

Flow ratę: See Tobie 1. 

Injection volume: 20 |.lL 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 3.5 between famotidine and famo- 
tidine related compound D 
Analysis 

Sam pies: Standard solution , Sample solution , and Identi¬ 
fication solution 

Chromatograph the Identification solution , and identify 
the components on the basta of their relatwe reten- 
tion times, given in Tobie 2. 

Calculate the percentage of eaeh impurity in the por- 
tion of Famotidine taken: 

Result = (Wn) x (Cs/G) x (1/0 x 1 00 

ru = peak response of each impurity from the 
Sample solution 

rs - peak response of famotidine from the 
Standard solution 

Q = eon centra tion of USP Famotidine RS in the 

Standard solution (mg/mL) 

C u - concentration of Famotidine in the Sample 
solution (mg/mL) 

F - relative response factor (see Tobie 2) 

Acceplance criteria: See Tobie 2. 


Table 2 


Name 

ReJative 

Retention 

Time 

Re łatwe 
Response 
Factor 

Accep- 

tance 

Criteria, 

; NMT (°/o) 

Famotidine 

1.0 

_ 

,__ 

Famotidine related 
comoound D a 

1.1 

1.0 

0.3 

Famotrdine related 
comoound C b 

1.2 

0.53 

0.3 

Famotidine cya- 
noamidine 11 

1.4 

0.71 

0,2 

Famotidine related 
comoound F* 

u 

0.59 

0.1 

Famotidine amldine* 

1.6 

0.53 

0.2 

Famotidine related 
comoound B r 

2.0 

0,40 

0.3 

Famotidine related 
comoound £? 

2.1 

1.0 

0.3 

Any other individual fm- 
purlty 

— 

1.0 

0.1 

To tal impurities 



1.0 


* Famotidine propanamide. 

b FamoLidine suffamoyl propanamide. 

* N-Cyano-3-f12-(d iam i n o methyten ea m i n o)t h i azo! -A -yI ] m ethyłth i- 
o] p ro pa ni m ida m id e , 

d Famotidine pro pionie acid + 

e 3- [ [2- (O ra m inomethy leru?amino)th i azoE-4-y I ] me th y Ith ie] p ropa n im Edam f d-e. 
1 Famotidine dimer, 

9 Famotidine dfsulfide. 

SPECIFIC TEST5 
* LOSS ON Drying (731) 

Analysis: Dry a sample at a pressure not exceeding 
5 mm of mercury at 80° for 5 h. 


Acceptance criteria: NMT 0.5% 

ADDITIONAL REQU1REEVIENT5 

» Packaging and Storage: Preserve in welhdosed contain- 
ers, protected from light. Storę at room temperaturę, 

» USP Reference Standards (11) 

USP Famotidine RS 

USP Famotidine Related Compound B RS 
33-Bta[2-[[2-[(d]aminamethy]ene)amino]thiazol- 
4-yl]methylthio]ethyl]-4H-l,2,4,6-thiatriazine 1,1- 
dioxide. 

CmH^NmOzSs 561.73 
USP Famotidine Related Compound C RS 
3-[[2-(DEamfnomethyleneamino)thiazGf“4“yl]methylthio}- 
N-sulfamoylpropanamide hydroehforide, 

C b H 15 CIN603S 3 374,88 
USP Famotidine Related Compound D RS 
3-[[2-(Diaminomethyleneamino)thiazol- 
4-yl]methylthiQ]propanamIde. 

CsHbNsOS. 25935 
USP Famotidine Related Compound E RS 
2,2"-[4,4 / -DisuifanediyIb!S(methylene)bi5(thiazoJe“4,2‘ 
diy|)]diguanidine. 

CioHuNsS^ 374,53 
USP Famotidine Related Compound F RS 
3-[[2-(D]aminomethyfeneamino)thiazoL4-yJ]methylthL 
ojpropanoic ad d, 

C s H 12 N40 2 S2 26034 


Famotidiiirce BrajjectBorB 

DEFINITION 

Famutidrne Injection is a stenie, concentrated solution of 
Famotidine, It contains NLT 90.0% and NMT 110.0% of 
the fabeled amount of famotidine (CaHisNjOzSj), It may 
contain suitable preservatives. 

IDENTIFICATION 

■ A, The retention time of the famotidine peak from the 
Sample solution corresponds to that from the Standard 
solution, as obtained in the Assay . 

ASSAY 
® Procedurę 

Buffer: 13.8 g/L of monobasic sodium phosphate 
Mobile phase: Methanol, water, and Buffer (5:32:3). 
Adjust with 1 N sodium hydroficie to a pH of 53, 
Diluent: Dissolve 136 g of monobasic potassium phos- 
phate in 800 ml of water, adjust with 1 N sodium hy- 
droxide to a pH of 7.0, and a ilu te with water to 1 L. 
Standard solution 

If benzyl alcohol is present: 0.1 mg/mL of USP Famo¬ 
tidine RS and 0.09 mg/mL of USP Benzyl Alcohol RS in 
Diluent 

If benzyl alcohol is not present: 0.1 mg/mL of USP 
Famotidine RS in Diluent 

Sample solution: Transfer a volume of Injection, equ 3 v- 
alent to 20 mg of famotidine based on the label daim, 
to a 200-mL volumetric fiask, and dilute with Diluent to 
volume, 

Chromatographic system 

(See Chromatogrophy (62 1), System Suitability.) 

Modę; LC 

Deteetor: UV 254 nm 
Column; 4,6-mm x 25-cm; 5-pm packing L3 
Flow ratę: 1 m L/min 
Injection size: 30 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Relative standard deviation: NMT 2.0% for the 
famotidine peak 
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Analysis 

Samples: Standard soiutbn and Sample solutbn 
Calculate the percentage of the labeled amount of 
famotidine (CsHisNjCbSj) in the portion of injection 
taken: 

Result = (r u /n) x (Ci/G) x 100 

fu = peak response of famotidine from the Sample 
solutbn 

fs = peak response of famotidine from the 
Standard solution 

C s = concentration of USP Famotidine RS in the 
Standard solutbn (mg/mL) 

Cu = nominał concentration of famotidine in the 
Sample soiutbn (mg/mL) 

Acceptance criteria: 9Q,0%-110.0% 

OTHER COMPONENTS 

* Content of Benzyl Alcohol (if present) 

Buffer, Mobile phase, Diluent, Standard solution, 
Sample solution, and Chromatographic system: Pro- 
ceed as directed in the Assay. 

System suitabllity stock solution: Proceed as directed 
in the Organie Impuritles test. 

System suitabllity solution: Transfer 25 ml of System 
suitabllity stock solution to a 50-mL vo]umetric fiask. Add 
1 drop (approximate!y 20 mg) of USP Benzyl Alcohol 
RS, and dilute with Diluent to volunne. 

System suitabllity 

Samples: Standard solutbn and System suitabllity 
solution 

[NGTE—See Table 1 for the relative retention times*] 
Suitabllity reąuirements 

Resolution: NLT 1.3 between adjacent peaks of ben¬ 
zyl alcohol and famotidine propionic acid; the benzyl 
alcohol peak is resolved from tne solvent front. Sys¬ 
tem suitabllity solution 

Re]ative standard deyiation: Less than 2*0% for 
each peak. Standard solution 
Analysis 

Samples: Standard solutbn and Sample solution 
Calculate the percentage of the labeled amount of ben¬ 
zyl alcohol in the portion of Injection taken: 

Result = (ru/nr) x (Ci/Cu) x 100 

fu - peak area of benzyl alcohol from the Sample 
solution 

r$ = peak area of benzyl alcohol from the Standard 
solution 

Cj = concentration of USP Benzyl Alcohol RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of benzyl alcohol in the 
Sample solution (mg/mL) 

Acceptance criteria: The content of benzyl alcohol 
meets the requirements under Injections and implanted 
Drua Products (1), Specific Tests, Vehides and adaed 
substances. 

IMPURITLES 

* Orcanic Impurjties 

Buffer, Mobile phase, Diluent, Sample solution, and 
Chromatographic system: Proceed as directed in the 
Assay, 

System suitabllity stock solution: Transfer 10 mg of 
USP Famotidine RS to a 50-mL volumetric fiask. Add 
1 mL of 0,1 N hydrochloric acid. Heat at 80° for 30 
min. Allow to cool, add 2 mL of 0.1 N sodlum hydrox- 
ide, and heat at 80° for an additional 30 min. Allow to 
tool, and neutralize by adding 1 mL of 0,1 N hydro¬ 
chloric add. Dilute with Diluent to volume ( Solution A). 
Transfer 5 mg of USP Famotidine RS to a separate 
50-mL vo]umetric fiask, add 8 mL of methanol, and 
sonicate to dissolve. Add lOmL of Solution Ą and dilute 
with Diluent to volume. 


System suitablHty solution 

If benzyl alcohol Is present: Transfer 25 mL of System 
suitabllity stock solution to a 50-mL volumetric fiask, 
Add 1 drop (approximately 20 mg) of USP Benzyl Al¬ 
cohol RS, and ailute with Diluent to volume. 

If benzyl alcohol is not present: Transfer 25 mL of 
System suitablHty stock soiution to a 50-mL vofumetric 
fiask, and dilute with Diluent to volume. 

System suitabllity 
Sample: System suitabllity solution 
[IMote—S ee labie 1 for the re!ative retention times.] 
Suitabllity reąuirements 

Resolution: NLT 1.3 between adjacent peaks of 
famotidine propionic acid, famotidine sulfamoyl 
propanamide, famotidine, and famotidine 
propanamide for each pair of peaks 
Analysis 

Sample: Sample solution 

Calculate the percentage of the total of famotidine pro- 
pionic acid, famotidine sulfamoyl propanamide, and 
famotidine propanamide in the portion of Injection 
taken: 

Result = ( fulr r ) x 100 

ru = sum of the peak areas for famotidine 
propionic acid, famotidine sulfamoyl 
propanamide, and famotidine propanamide 
from the Sample solution 
r T = sum of the peak areas for famotidine, 
famotidine propionic acid, famotidine 
sulfamoyl propanamide, and famotidine 
propanamide from the Sample solution 
Acceptance criteria 
Total impurities: NMT 5.0% 


Tobie 1 


Nam* 

Relatlve 

Retention 

Time 

Benzyl alcohol 
(If present) 

0.4 

Famotidine propionic add 
(famotidine related comoound FV 

0.7 

Famotidine sulfamoyl propanamide 
(famotidine related compound C) 6 

0,8 

Famotidine 

1.0 

Famotidine propanamide 
(famotidine related compound DY 

13 


d 3-[[2-{Dtam]nomethyleneamfno)thiazal-4-yIjmethy 1 thio]propanofc acid. 

* 3-[[2-(Diaminomethyleneamino)thiazoM-y[]methyIthioj* N*$u tłamo yl- 
propanamide. 

c 3-[[2-C Dia m in omethy!e neami n o)tfttazol -4-yIJ methyIthio] 
propanamide. 

SPECIFIC TESTS 

* Sterility Tests (71): Meets the reąuirements 

* PH (791): 5.0-5.6 

* Partkulate MATTER IN INJECTIONS (788): Meets the re¬ 
ąuirements for small-volume injections 

* Bacterial ENDOTOXINS Test (85): NMT 16.67 USP Endo- 

toxin Units/mg of famotidine 

* Other Requirements: It meets the reąuirements under 
Container Content for injections <697), 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in single-dose or mul- 
tiple-dose containers, preferably of Type I glass. Storę in 
a refrigerator. 

* Labeung: it meets the reąuirements under Labeiing (7), 

Labeis and Labeiing for Injectable Products , Labd it to indi- 
cate that the Injection is to be diluted with a suitable 
parenteral vehlcle prior to administration. Label it to indi- 
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cate the name and the quantity of any added 
preservatEve, 

* USP Reference Standard* (11) 

USP Benzyl AJcohol RS 
USP Endotoxin RS 
USP Famotidine RS 


Famotidine for Orał Suspension 

DEFINmON 

Famotidine for Orał Suspension contains the equivalent of 
NLT 90,0% and NMT 110.0% of the labefed amount of 
famotidine (CshhsNzCbS*) when constituted as directed. It 
contains one or morę suitabie buffers, colors, difuents, 
flavors, and preservatives. 

IDENTIFICATION 

* A. The retention time of the famotidine peak from the 

Sampfe solution corresponds to that of the Standard solu - 
t/on, as obtained in the Assoy, 

ASSAY 

• PROCEDURĘ 

Buffer A: Dissofve 13.6 q of sodium acetate trihydrate 
in 900 ml of water, and adjust with glacial acetic acid 
to a pH of 6.0 ±0.1, before finał dilution to 1 L 
Buffer B: Dissolve 13,6 g of monobasic sodium phos- 
phate in 900 ml of water, adjust with 1 M sodium hy- 
droxide to a pH of 7.0 ± 0.1, and dilute with water to 
1 L. 

Solution A: Acetonltrile and Buffer A (7:93) 

Solution B: Acetonltrile 
Mobile phase: See Table 1 , 


Table 1 


Time 

(toin) 

Solution A 

{%) 

Solution B 

0 

100 

0 

15 

100 

0 

42 

52 

48 

43 

100 

0 

45 

100 

0 


Diluent: Acetonltrile and Buffer 8 (7:93) 

Standard solution: 0.16 mg/mL of USP Famotidine RS 
in Diluent 

Sampfe solution: Transfer to a 100-mL voiumetric fiask 
a portion of Famotidine for Orał Suspension, equivalent 
to about 40 mg of famotidine, freshly mixed and free 
from air bubbies and constituted as directed En the la- 
beling, Add 1Q mL of methanol, sonicate for 5 min, add 
70 mL of Diluent , sonicate for an addltionaf 5 min, and 
dilute with Diluent to voEume. Dilute 10.0 mL of this 
solution with Diluent to 25.0 mL, and filter. 
Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 268 nm 

Column: 4.6-mm x 25-cm; 5-jim packing LI 

Column temperaturę: 35° 

Fiow ratę: 1*5 ml/min 
Injection size: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column efficiency: Greater than 2000 theoreticał 
plates 


TaiHng factor: NMT 2 

Relative standard devration: NMT 2.0% 

Anafysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
famotidine (OHuNTOiSi) in the portion of Famotidine 
for Ora! Suspension taken: 

Result = (fu/fs} x (Cj/Cy) ;< 100 

r u = peak response from the Sample solution 

rj = peak response from the Standard solution 

Cs - concentration of USP Famotidine RS in the 
Stondard solution (mg/mL) 

Cu ~ nominał concentration of famotidine in the 
Sample solution (mg/ml) 

Acceptance cnteria: 90,0%^ 110.0% 

PERFORMANCE TE5T5 

* Uniformity of Dosace Units (905): Meets the require- 
ments for Content Uniformity . For the product in multi- 
dose containers, the unit is a 5-mL aiiquot of the suspen¬ 
sion, constituted as directed in the labeling. 

IMPURITIES 

* 0RGANIC IMPURITIES 

Mobile phase, Diluent, Standard solution, Sample so¬ 
lution and Chromatographic system: Proceed as di¬ 
rected En the Assoy, 

System suitability stock solution: Transfer 16 mg of 
famotidine to a 50-mL vo!umetric fiask. Dissolve in 
1.0 mL of 1 N hydrochloric acid, heat at 80° for 30 
min, and cool to room temperaturę. Add 2.0 mL of 1 N 
sodium hydroxide, heat at 80° for 30 min, and cool to 
room temperaturę. Add 1.0 ml of 1 N hydrochloric add 
to neutralize, and dilute with Diluent to volume. 

System suitability solution: Transfer 16 mg of famo- 
tEdine to a 50-ml volumetric fiask. Add 10 ml of Dilu¬ 
ent, and sonicate to dissolve, Add 5 drops of hydrogen 
peroxide solution, heat at 80° for 15 min, and cooE to 
room temperaturę. Add 20 mL of System suitability stock 
solution, and dilute with Diluent to volume. 

System suitability 

Samples: Standard solution and System suitability 
solution 

[Notę—I dentify the components of the System suitability 
solution based on the relative retention times listed tn 
Table Z] 

Suitability requlrements 

Resolution: Greater than 1.5 between famotidine 
and famotidine propanamide. System suitability 
solution 

Column efficiency: Greater than 2000 theoreticał 
plates, Standard solution 
Tafting factor: NMT 2, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample soiution 
Calculate the percentage of the total of famotidine 
sulfamoyi propanamide and famotidine propanamide 
in the portion of Famotidine for Ora) Suspension 
taken: 

Result - (r u /r s ) x (CsfCu) x 100 

ru = sum of the peak areas for famotidine 

sulfamoyi propanamide and famotidine 
propanamide from the Sample soiution 
r* s peak area of famotidine from the Standard 
soiution 

Cs - concentration of USP Famotidine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of famotidine in the 
Sample soiution (mg/mL) 
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Acceptance criteria 

Total of famotidine sulfamoyl propanamide and 
famotidine propanamide: Less tnan 2.0% 


labie 2 


Name 

Refative 
Retention 
Time_ 

Famotidine sulfmide 3 

0.3 

Famotidine propionic atrd 
(famotidine related compound F) b 

0.5 

Famotidine sulfamoyl propanamide 
(famotidine related comcound CY 

0.7 

Famotidine 

1.0 

Famotidine propanamide 
(famotidine related compound D) d 

1.2 


ń 3- [[ 2 ~(D iamin ometfiy tenea m i n o)th iazo 1-4-yIJ me thy Isu I fi nyIJ- N' -suitamoyl- 
propanimidamide. 

b 3- [ [2-(Di a mi nomethyI en eam fn o)thiazo]-4-yIJmethylth io] prdpanok acid. 
c 3 T[2-( Da a mi no m ethy I en eami n q) th i azoM ~y I ] m e thy I th ro L N-su I fa m oy L 
propanamide. 

d 3 -[[2-( Diami nom ethylenea mino) thi azoL4-y 3 ] m ethy J tli io J p ropa nam i de. 

SPtCIFIC TESTS 

* Microbial Enumeration Tests (61) and Tests for Speci- 
fieo IVIecroorganisiuis {62): The total aerobic mierobial 
count is NMT IG 2 cfu/g. The total combined molds and 
yeasts count is NMT 10 2 cfu/q. It meets the requirements 
of the tests for the absenoe of Salmonella species and 
Escherichia coli , 

® PH (791): 6.5-7.5, in the suspension constituted as dl- 
rected in the labeling 

ADDITIONAL REQUIREMENTS 

* Packagimg and Storage: Preserve in tight containers, 
rotected from light. Storę at 25 c , excursions permitted 
etween 1 5° and 30°. 

* USP Reference Standards (11) 

USP Famotidine RS 


Famotidine Tablets 


DEFINITION 

Famotidine Tablets contain NLT 90.0% and NMT 110,0% of 
the fabeled amount of famotidine (CaHisNzChSs). 

I DENTt FSCATBON 

® A, Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: 4 mg/mL of USP Famotidine RS in 
glaeial acetic acid 

Sample solution: Transfer a pardon of finely powdered 
Tablets, equivalent to about 40 mg of famotidine, to a 
10-mL volumetric fiask. Djssolve in glaeial acetic acid 
with the aid of sonication, dilute with glaeial acetic acid 
to volume, and centrifuge to get a elear ilquid. 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 10 pL 

Developing solvent system: Ethyl acetate, methanol, 
toluene, and ammonium hydroxide (40:25:20:2) 

Analysis: Allow the spots to dry, and develop the piąte 
in a paper-lined chromatographic chamber eguflibrated 
with Developtng solvent system for about 1 h before use. 
Albw the chromatogram to develop until the solvent 
front has moved about 15 cm. Remove the piąte, atr- 
dry, and examine the piąte under short-wavelength UV 
light. 


Acceptance criteria: The principal spot from the 5am- 
ple solution corresponds in appearance and Rn value to 
that of the Standard solution. 

o B. The retention time of the major peak in the Sample 
solution corresponds to that in the Standard solution, as 
obtained in the Assoy. 

ASSAY 
a Procedurę 

Buffer: Dissolve 1 3.6 g of sodium acetate trihydrate in 
750 ml of water. Add 1 mL of triethy laminę, adjust 
with glaeial acetic acid to a pH of ó.O, and di lute with 
water to 1 L. 

Mobile phase: Acetonitrile and Buffer ( 7:93) 

Diluent: Dissolve 6,8 g of monobasic potassium pbos- 
hate in 750 mL of water, adjust with 1 M potassium 
ydroxide to a pH of 6.0, and dilute with water to 1 L. 
System suitability stock solution: Transfer 10 mg of 
famotidine to a 50-mL volumetric fiask. Add 1 mL of 
0.1 N hydrochloric acid, heat at 80° for 30 min, and 
cool to room temperaturę. Add 2 ml of 0.1 N sodium 
hydroxide, heat at 80 D for 30 min, cool to room tem¬ 
peraturę, and neutralize by adding 1 mL of 0.1 N hy¬ 
drochloric acid. Dilute witn Diluent to vo!ume. Transfer 
10 mL of this solution to a separate 50-mL voJumetric 
fiask containing 5 mg of famotidine dissoJved in 8 mL of 
methanol. Dilute witn Diluent to volume. Transfer 25 mL 
of this solution to a 50-mL volumetnc fiask, and dilute 
with Diluent to volume, [NOTĘ —This solution is stable 
for up to 1 month,] 

System suitability solution: Transfer 1-1.5 mL of the 
System suitability stock solution to a sultable Container, 
add 1 drop of hydrogen peroxide solution, and mix 
welL 

[Notę—P repare fresh daily.] 

Standard solution: Transfer 10 mg of USP Famotidine 
RS to a 100-mL voIumetric fiask, add 20 mL of metha¬ 
nol, and sonicate for 5 min, Dilute with Diluent to 
volume. 

Sample solution: Transfer NLT 10 Tablets to a 1-Lvolu- 
mętne fiask. Add 200 mL of Diluent , and swirl to erode 
the Tablets. Add 200 mL of methanol, and stir by me- 
chanical means at 300 rpm for 1 h. Dilute with Diluent 
to volume, mix, and filter. Quantitatively dilute a por- 
tion of the elear fiitrate with Diluent to obtain a solution 
containing about 0.1 mg/mL of famotidine, 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 275 nm 
Column: 4.ó-mm x 1 5-cm; packing LI 
Column temperaturę: 40° 

Flow ratę: 1 A mL/min 
Injection size: 50 jliL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 
[Notę— Identify peaks using Table 7.] 

Resolution: NLT 1.3 between the famotidine 
sulfamoyl propanamide and famotidine peaks, and 
NLT 1.3 between the famotidine and famotidine 
propanamide peaks, System suitability solution 
Capacity factor: NLT 2,0 for the famotidine peak, 
System suitability solution 

Relath/e standard deviation: Less than 2.0%, Stan¬ 
dard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
famotidine (CaHisNzCbS^) in the portion of Tablets 
taken: 


Result - (rjrś) x (Ci/Cu) x 100 
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fu - peak response from the Sample solution 

rs - peak response from the Standard solution 

G “ concentration of USP Famotidine RS fn the 
Standard sofution (mg/mL) 

Cu = nominał concentration of famotidine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,Q%-110,0% 

PERFORMANCE TESTS 
* Dis solution (711) 

Medium: pH 4*5, OJ M phosphate buffer (13.6 g/L of 
monobasEc potassfum phosphate); 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Determine the amount of CsHtsNzOA dis 5 olved using 
one of the foJlowing methods. 

Spectrophotometric method 

Standard sofution: USP Famotidine R5 in Medium in a 
concentration similar to the one expected in the Sam¬ 
ple solution 

Sample sofution: Pass a portion of the sample under 
test through a suitable filten 
Instrumental condrtions 
(See U!traviolet-Visible Spectroscopy (857).) 

Modę: UV 

AnafyUcal wavelength: 265 nm 
Chromatographic method 

Buffer, Mobile phase, and Chromatographic system: 
Proceed as directed En the Assay. 

Standard sofution: OJ 4 mg/mL of USP Famotidine RS 
rn Medium. DElute this solution with Medium to obtain 
a solution containing (L/900) mg/mL, where i is the 
Famotidine Tablet labę! daim, in mg. 

Sample solution: Pass a portion of the solution under 
test through a suitabfe fiiter. 

System suitabiiity 
Sampie: Standard solution 
Suitabiiity reguirements 
Capacrty factor: Greater than 2.0 
Reiative standard deviation: NMT 2,0% 

Anaiysis 

Samples: Standard solution and Sample solution 
Caiculate the amount of famotidine (CbH 15 N 7 02 S 3 ) 
dissol ved: 

Result = (r u /r$) x (G/L) x 1 / x 100 

m - peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs = concentration of USP Famotidine RS in the 
Standard solution (mg/mL) 

L - iabel claim, mg/Tabfet 
V - voJume of Medium, 900 ml 
Toierances: NLT 75% (Q) of the Iabeied amount of 
famotidine (CbH 15 N 7 02 S 3 ) is dissolved. 

For Tablets iabeied as chewable 
Proceed as directed for either of the methods specified 
a boye, exeept for the following: 

Time: 45 min 

Toierances: NLT 80% (Q) of the iabeied amount of 
famotidine (CgHiijNzChSs} is dissolved. 

For Tablets Iabeied as film-coated 
Proceed as directed for either of the methods specified 
above, except for the folJowing: 

Time: 30 min 

Toierances: NLT 80% (Q) of the Iabeied amount of 
famotidine (GH 15 N 7 OZS 3 ) Es dissolved. 


o Uniformity of Dosage Units (905): Meet the 
reguirements 

IMPURITIES 
® ORGANIC IMPURITIES 

Mobile phase, Diluent, System suitabiiity solution, 
Standard solution, Sample solution, Chromato¬ 
graphic system, and System suitabiiity: Proceed as 
directed En the Assay. 

Anaiysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of each impurity in the por- 
tron of Tablets taken: 

Resuff - (Wr 5 ) x (G/G) x (1/F) x 100 

r u — peak area of each impurity from the Sample 
solution 

r s = peak area of famotidine from the Standard 
solution 

G = concentration of USP Famotidine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of famotidine in the 
Sample solution (mg/mL) 

F - relative response factor for each impurity (see 
Tobie I ) 

Acceptance criteria: See Tobie 1. 


Table 1 


Name 

Rdative 

Rctention 

Time 

Refative 

Response 

Factor 

Acceptance 

Criteria 

NMT 

Famotidine sulfox- 
fde fl 

0.4 

TO 

TO 

famotidine propr- 
onic add 
(famotidine re- 
lated compound 

R b 

0.7 

1.0 

0.5 

Famotidine 
sulfamoyJ 
propanamide 
(famotidine re- 
lated compound 

Qh 

0.8 

TO 

0,5 

Famotidine 

TO 

__ 

_ 

Famotidine 
propanamide 
(famotidine re- 
Eated compound 
DY 

1.2 

13 

0.5 

Total EmDuritie5 

— 


1.5 


a 3-[ t2-(Diam1nom ethyieneamino)thiazoM-y IJmethy 1 5 u If Eny I]- Ifamoy I - 

propanimidamide. 

M[2-( Dia m i rro methy len ea m i no}th iazo I -4-y 1 ] m g thyl thio] p ropanoic a dd. 
c 1 -[[2-(D ia m i n orne thy !e neami n o) th i azol-4 -yi] m e t by I th io] -W-sul I a moy 1 - 
propanamide. 

d 3 -[[2- (O fa m in om e thyl ene a im in o)lhi a zol-4-yl]met hyl th i ojpro pa na m Id e. 

ADD1TBONAL REQUIREMENT$ 

o Packaging ano Storage: Preserve in welhclosed, light- 
reslstanl conLmiers. SLure al coritroNed room 
temperaturę. 
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* USP Refehence Standards <11> 

USP Famotidine RS 


Felbamate 



CuHi 4 Na0 4 238.24 

1,3-Propanediol, 2'-phenyl, dkarbamate* 
2-Phenyf-1,3-propanediol dicarbamate [25451-15-4]. 

DEF9NITION 

Felbamate contains NLT 98,0% and NMT 102.0% of felba- 
matę (C n Ht,iN;0-i) f calculated on the dried basis. 

IDENTIFICATION 
■ A, INFRARED ABSORPTION (197K) 

* B, The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard soMion, as 
obtained in the Assoy. 

AS5AY 

• Procedurę 

Mobile phase: Acetonitrile, methanol, and water 
(126:84:790) 

Dlluent; Acetonitrile, methanol, and water 
(222:148:630) 

System suitability soiution: 0.05 mg/ml of USP Felba¬ 
mate Related Compound A RS and 0.2 mg/ml of USP 
Felbamate RS in Mobile phase 
Standard stock soiution: 1.0 mg/mL of USP Felbamate 
RS prepared as follows. Dissolve a suitable quantity of 
USP Felbamate RS m 10% of the yolumetric fiask vol- 
ume of methanol Sonicate and shake to completely 
disso!ve, and dilute with DiluenL 
Standard solution: 0,2 mg/mL of USP Felbamate RS 
from Standard stock solution tn Mobiie phase 
Sample stock solution: 1,0 mg/mL of Felbamate pre¬ 
pared as follows. Dissolye a suitable quantity of Felba¬ 
mate in 10% of the yolumetric fiask volume of metha- 
nol Sonicate and shake to completely di$$o!ve, and 
dilute with DiluenL 

Sample solution: 0.2 mg/ml of Felbamate from Sample 
stock solution in Mobile phase 
Chromatographic system 
(See Chromatography <621), System Suitability.) 

Modę: LC 

Deteetor: UV 210 nm 

Column: 4.6-mm x 15-cm; 5-pm packing 11 

Column temperaturę: 30 q 

Flow ratę: 1,8 ml/min 

Injection yolume: 20 pi 

Run time: 3 times the retention time of felbamate 
System suitability 

Sampies: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 2.0 between felbamate related com¬ 
pound A and felbamate, System suitability solution 
Tatling factor: NMT 2.0, Standard solution 
Relative standard deyiation: NMT 1.0%, Standard 
solution 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of felbamate (CnH H NaÓ 4 ) in 
the pardon of Felbamate taken: 

Result = (fu/h) x (G/G) x 100 


r u = peak response of felbamate from the Sample 
solution 

fs = peak response of felbamate from the Standard 
solution 

Cs = concentratlon of USP Felbamate RS in the 
Standard solution (mg/ml) 

G = concentratlon of Felbamate in the Sample 
solution (mg/rnL) 

Acceptance criteria: 9S.0%-1O2.O% on the dried basis 

IMPURITIES 

* Residue om iGNtnoN (281): NMT 0.1% 

Delete the followlng: 

# * Heaw Metals, Method li (231): NMT 20 ppm* 

jdi>-2016) 

* Limit of methylcarbamate 

Mobile phase: Water 

Standard solution: 0.1 mg/ml of methylcarbamate in 
water 

Sample solution: Suspend 1 g of Felbamate In 5 ml of 
water, and mix on a vortex mixer for 1 min followed by 
sonication for 5 min. Filter the sluny, and use as the 
Sample solution , 

Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Deteetor: UV 200 nm 

Column: 4.6-mm x 25-cm; 5-jim packing 11 

Column temperatura: 30° 

Flow ratę: 1 mL/min 
Injection volume: SOjil 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tai ling factor: NMT 2,0 
Relatlve standard deyiation: NMT 10% 

Analysis 

Sampies: Standard solution and Sample solution 
Acceptance criteria: The peak response for methyl 
carbamate in the Sample solution aoes not exceeo the 
peak response for methykarbamate in the Standard so- 
lution (0.05%). 

* EARLY ELUTINC ORGANIC IMPURITIES 

Mobile phase, Diluent, Standard stock solution, Sys¬ 
tem suitability solution, and Chromatographic sys¬ 
tem: Proceed as directed in the Assay, 

Standard solution: 1 pg/mL of USP Felbamate RS in 
Mobile phase from Standard stock soiution 
Sample solution: 1.0 mg/ml of Felbamate prepared as 
follows. Dissolve a suitable guantity of Felbamate in 
10% of the voiumetric fiask volume of methanol Soni¬ 
cate and shake to completely dissolye, and dilute with 
DiluenL 

System suitability 

Sampies: System suitability soiution and Standard 
soiution 

Suitability reąuirements 

Resolution: NLT 2.0 between felbamate related com¬ 
pound A and felbamate, System suitability solution 
Taiilng factor: NMT 2.0, Standard soiution 
Relative standard deyiation: NMT 10%, Standard 
solution 
Analysis 

Sampies: Standard solution and Sample solution 
Identify the impurlties using the relative retention times 
shown in Tobie h 

Calculate the percentage of each impurity in the por- 
tion of Felbamate taken: 

Result = (rufrd x (G/G) x (1 /F) x 100 
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ru - peak response of each implanty from the 
Sample sofution 

r$ = peak response of felbamate from the Standard 
solution 

Cs - concentration of USP Felbamate R5 in the 
Standard solution (pg/mL) 

Cv - concentration of Felbamate in the Sample 
solution (pg/mL) 

F - relative response facto r (see Table 7) 
Acceptance criteria: See Table L 


Table 1 


Name 

Rebtive 

Retention 

Time 

Relatfre 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

PhenvlDropanedioi a 

0.43 

1.7 

0.15 

Felbamate related 
compound A 

0,65 

1,3 

0,15 

Felbamate 

Lfi 

_ 

_ 

W-Amtnocarbonyl 

felbamate^ 

1.43 

0.89 

0.15 

Felbamate related 
compound 

2.23 

— 


fndivtdual unspech 
fied impurity 


1.0 

0.1 


* 2'Phenylpropane-l,3-diol. 

6 3-Carbamoyloxy-2-phenylpropyl allophanate. 

( This impurity h ąuautified using the test for Łatę Etuting Organie tmpuri- 
f/«. 

d Quantify indiytdual unspecified impurities eJuting before felbamate relat> 
ed compound B. 

* Late Elutinc Organa Impurities 

Mobile phase: Aceton!trile, methanol, and water 
(222:148:630) 

System suitabillty solution: 1 pg/mL each of USP 
Felbamate RS and USP Felbamate Related Compound B 
RS in Mobile phase 

Standard solution: 1 pg/ml of USP Felbamate RS in 
Mobile phase 

Sample solution: 1,0 mg/mL of Felbamate prepared as 
follows. Dissolve a suitable quantity of Felbamate in 
10% of the volumetric fiask volume of methanoL Soni- 
cate and shake to completely dissolve, and dilute with 
Mobile phase . 

Chromatographic system 

(See Chromatography (621), System Suitabillty.) 

Modę: LC 

Detector: UV210nm 

Column: 4.6-mm x 15-cm; 5-jam packing LI 

Column temperaturę: 30° 

Flow ratę: 1.8 mL/min 
Injection volume: 20 jaL 

Run time: 10 times the retention time of felbamate 
System suitabillty 

Sa m pies: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NU 3 between felbamate and felbamate 
related compound B, System suitability solution 
Tailing factor: NMT 2-0, Standard solution 
Relative standard deviation: NMT 10%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Identify the impurities using the relative retention times 
shown rn Tobie 2, 

CaJculate the percentage of each impurity in the por- 
tion of Felbamate taken: 

Result = {ruin) * * (C 5 /G) x (1 /F) x 100 


r u - peak response of each impurity from the 
Sample solution 

n = peak response of felbamate from the Standard 
solution 

Cs = eoncentratron of USP Felbamate RS in the 
Standard solution (pg/mL) 

Cu = concentration of Felbamate in the Sample 
solution (jag/mL) 

F - reiative response factor (see Tobie 2) 
Acceptance criteria: See Tobie 2. 


Table 2 


Name 

Re lat i ve 
Retention 
Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (W 

Felbamate 

1.0 

_ 

_ 

Felbamate related 
comoound B 

1.9 

1.29 

0.15 

Felbamate di mer* 

9.1 

1.0 

0.15 

lndividual unspeci¬ 
fied impurity 11 

— 

1,0 

0.1 

Total impurities 4 

— 


0.75 


■ 3,3 ^Carbony l bis(o xy )bis(2*phenyJpropa ne-3,1 ^diyl) dicarbamate. 
b Quantify individual unspedfied impurities eluting after felbamate related 
compound B. 

1 Sum of all impurities from Tobie i and Tobie 2. 

SPECIFIC TESTS 

• LOS5 ON DRYING (731) 

Analysis: Dry at 1 05° for 3 h, 

Acceptance criteria: NMT 0,5% 

ADDKTIONAL REQUIREMENTS 

* Packagjng and Storage: Preserve in well-dosed contam- 

ers, and storę al room temperaturę, 

■ USP Reference Standards (11) 

USP Felbamate RS 

USP Felbamate Related Compound A RS 
3-Hydroxy-2-phenylpropyi carbamate, 

CtoHuNOb 195.22 
USP Felbamate Related Compound B RS 
Phenethyl carbamate, 

C^HnNO, 165,19 


Felbamate Orał Suspension 

DEFINITION 

Felbamate Orał Suspension is a viscous liauid containing 
NLT 90,0% and NMT 110,0% of the Jaoeled amount of 
felbamate (CnHw^Oj), The product may contain suitable 
preservatives. 

IDENTIFICATION 

* A. The retention time of the major peak in the Sample 

solution corresponds to that of tne Standard solution , as 
obtained tn the Assoy. 

ASSAV 

* PHUCŁUUKŁ 

Buffer: 28,5 g/L of tri basie sodium phosphate 
dodeeahydrate in water 

Mobile phase: Acetonitrile and Buffer (23:77). Adjust 
with pnosphone acid to a pH of 9.9. 

Diiuent A: Methanol and water (1:1) 

Dtluent B: Acetonitrile and water (23:77) 

System suitability solution: 0.16 mg/mL of USP Felba¬ 
mate RS and 0.02 mg/mL of USP Felbamate Related 
Compound A RS in Diiuent B and methanol prepared as 
follows. Dissolve the required amounts of the Reference 
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Standards in a suitable volumetnc fiask in 8% of the 
fiask volume of methanol Dilute with Diluent B to 
volume. 

Standard solution: 0.16 mg/mL of USP Felbamate R5 
prepared as follows. Dissolve a weighed auantity in USP 
Felbamate RS in a suitable volumetnc fiask containing 
16% of the fiask volume of Diluent A. Add 50% of the 
fiask vo!ume of DHuent fi. Sonication may be used to aid 
dissofution. Dilute with DHuent B to volume. 

Sample stock solution: Nominally 1 mg/mL of felba¬ 
mate in DHuent A prepared as follows. Transfer an 
amount of the Ora! Suspension to a suitable volumetric 
fiask, Add 60% of the fiask volume of DHuent A , and 
sonicate for 15 min. Shake mechanically for 30 min, 
and dilute with DHuent A to vo!ume. 

Sample solution: Nominally 04 6 mg/mL of felbamate 
from Sample stock solution in DHuent B. Pass through a 
fi Eter of 45-pm porę size. 

Chromatographk system 
(See Chromatogropny (621), System Su i ta bili ty.) 

Modę: LC 

Detector: UV 210 nm 

Column: 44-mm x 15-cm; 5-pm packing L21 
Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injeetion size: 20 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability reąuirements 

Resolution: NLT 2,0 between felbamate related com- 
pound A and felbamate, System suitability solution 
Tai ling factor: NMT 2.0, Standard soiution 
Relative standard deviation: NMT 2%, Standard 
solution 
Analysis 

Sam pies: Standard soiution and Sample solution 
Calculate the percentage of the tabeled amount of 
felbamate {CnHHNzCh) in the portion of Orał Suspen¬ 
sie n taken: 

Result - (ry/rs) x (Cs/Cu) x 100 

te - peak response of felbamate from the Sample 
soiution 

te = peak response of felbamate from the Standard 
solution 

Cs = concentration of USP Felbamate RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of felbamate in the 
Sample solution (mg/mL) 

Acceptance critena: 9Q.0%-4 10,0% 

PERFORMANCE TESTS 
O DlSSOLUTION (711) 

Medium: Water; 900 mt 
Apparatus 2: 50 rpm 
Time: 15 min 

Mobile phase: Acetonitrile and water (35:65) 

System suitability solution: Prepare a solution of 
04 mg/mL of USP Methylparaben RS in methanol. 
Transfer 10mL of this solution to a 100-mL volumetric 
fiask containing 40 mg of USP Felbamate RS Sonicate 
for 5 min, and dilute with Medium to volume. 

Standard solution: (L/1000) mg/mL of USP Felbamate 
RS in Medium, where i is the Orał Suspension la bel 
daim in mg/mL. An amount of methanol, not exceed- 
ing 10% of the finał volume, can be used to help in 
solubllizing felbamate. 

Sample solution: U sino a syringe, accurately weigli by 
difference approximatety 5 ml of the well-mixed Orał 
Suspension. Introduce the sample into the dissolution 
vessel with the paddtes rotating, and avoid getting the 


sample on the paddle or shaft, At the time specified, 
withdraw an aliąuot of the solution under test, and pass 
through a suitable fllter. 

Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; 10-pm packing L7 
Flow ratę: 2 mL/min 

Injeetion size: 25 pi for System suitability and 15 pL 
for Analysis 

System suitability 

S a m p I e s: Sys tem s u i tability solu tion and Standard 
solution 

[NOTĘ—The relative retention tlmes for methylparaben 
and felbamate are about 0.5 and 1 . 0 , respectivdy.] 
Suitability reguirements 

Resolution: NLT 2.0 between methylparaben and 
felbamate, System suitability solution 
Tailing factor: NMT 2, Standard solution 
Re!ative standard deviation: NMT 2%, Standard 
solution 
Analysis 

Samples; Standard solution and Sample soiution 
Calculate the percentage of the labeled amount of 
felbamate (C 11 H 14 N 2 O 4 ) dissoIved: 

Result = (te/te) x (Cs/0 x (O/W) xVxlOQ 

te = peak response of felbamate from the Sample 
solution 

te — peak response of felbamate from the Standard 
solution 

Cs - concentration of USP Felbamate RS in the 
Standard solution (mg/mL) 

i - labd tlaim of the Oraf Suspension (mg/mL) 

D = density of the Orał Suspension (g/mL) 

W - weight of the Orał Suspension taken (g) 

V ~ volume of Medium , 900 ml 
Tolerances: NLT 80% (Q) of the labeled amount of 
felbamate (C 11 H 14 N 2 O 4 ) is dlssolyed. 

IMPURITIES 
• ORGANIC IMPURITIES 

Mobile phase, DHuent A, DHuent B, Sample solution, 
and Chromatographic system: Proceed as directed in 
the Assay. 

System suitability soiution: 0.2 mg/mL of USP Felba¬ 
mate RS and 0.02 mg/mL of USP Felbamate Related 
Compound A RS in DHuent B prepared as follows. Trans¬ 
fer suitable quantities of USP Felbamate RS and USP 
Felbamate Related Compound A RS into a suitable volu- 
metric fiask. Dtssoive in 8 % of the fiask voiume of 
methanol Dilute with DHuent B to volume. 

Standard stock soiution: 0.2 mg/mL of USP Felbamate 
RS in DHuent A 

Standard solution: 0.2 pg/mL of USP Felbamate RS 
from Standard stock solution in Diluent B prepared as 
follows. Transfer a suitable voi u me of Standard stock so¬ 
lution to a suitable volumetric fiask containing 0 . 8 % of 
the fiask vo!ume of methanol, and dilute witn DHuent B 
lo vo!ume. 

System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—See Table 1 for relative retention tlmes.] 
Suitability reąuirements 

Resolution: NLT 2.0 between felbamate related com¬ 
pound A and felbamate, System suitability solution 
Tailing factor: NMT 2.0 for the felbamate peak, Stan¬ 
dard solution 

Reiative standard deviation: NMT 10% for the 
felbamate peak. Standard solution 
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Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Orał Suspension taken: 

Result = (fuih) x (CdCu) x (1/F) x 100 

tu = peak response of each impurity from the 
Sample solution 

^ - peak response of felbamate from the Standard 

solution 

Cj - concentration of USP Fefbamate RS in the 
Standard solution (pg/mL) 

Cu - nominał concentration of felbamate in the 
Sample solution (pg/mL) 

F « relative response factor (see Tabfe 1) 
Acceptance triteria: See labie 7, 


Table 1 


Name 

Relative 

Reton- 

tion 

Time 

Relat«ve 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Phe n vlp ropaned io I* 

0.63 

26 

02 

Felbamate related 
compound A b 

0.78 

TB 

02 

Felbamate 

TO 

__ 

__ 

Indiyiduat unspecified 
dearadation p rodu et 

— 

1.0 

02 

Total impurities 

— 

— 

0.75 


a 2-Pheny1propane-1,3-dioL 
b S-Hydroxy-2-pheny(propyl carbamate, 

5PECIFIC TESTS 

*PH{791>: 4.5-6 .0, in the well stirred Orał Suspension 

* MlCROBlAL ENUMERATiON TESTS {61) and TESTS FOR SPECI 

fied Microorganjsms (62): The total aerobic microbial 
count is NMT 10 2 cfu/mL The total yeasts and molds 
count is NMT 10 1 cfu/mL It meets tne reguirements of 
the test for absence of Escherichia coli. 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight Container* *, 

and storę at controlled room temperaturę, 

* USP Riference Stand ards (11) 

USP Felbamate RS 

USP Felbamate Related Compound A RS 
3-Hyd roxy-2-pheny[propyl carbamate. 

CioHu-NOb 195.22 
USP Methylparaben RS 


Felbamate Tablets 


DEFINmON 

Felbamate Tabiets contain NLT 90,0% and NMT 110.0% of 
the iabeled amount of felbamate (CriHuN^CU}. 

IDENTIFICATION 

* A, INFRARCD ABSORPTION {197) 

Sample: Transfer a weighed quantity of finely pow- 
dered Tablets, equivalent to 12 mg of felbamate, to a 
centrifuge tubę, Add 10 mL of methanol and mix on a 
vortex mixer for 3 min. Centrifuge, and transfer 1 mL of 
the elear supematant to a mortar with 200 mg of po- 
tassium bromide. Evaporate at 105° rn an oven for 15 


min. Cool the dried residue in a desiccator, and blend 
by grinding, Prepare a pellet with 100 mg of the dried 
residue. 

Standard: Transfer 1 ml of 1.2 mg/mL of USP Felba¬ 
mate RS in methanol to a mortar with 200 mq of potas- 
sium bromide. Evaporate at 105° in an oven for 15 
min. Cool the dried residue in a desiccator, and blend 
by grinding. Prepare a pellet with 100 mg of the dried 
residue. 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay , 

ASSAY 

* Procedurę 

Diluent: Methanol and water (80:20) 

Mobile phase: Acetonitrile, methanol, and water 
(126:84:790) 

System suitability solution: 0.05 mg/mL of USP Felba¬ 
mate Related Compound A RS and 0.2 mg/mL of USP 
Felbamate RS in Mobile phase 
Standard stock solution: 2 mg/mL of USP Felbamate 
RS in Diluent 

Standard solution: 0.2 mg/mL of USP Felbamate RS 
from Standard stock solution in Mobile phase 
Sample stock solution: Nomrnally 2 mg/mL of felba¬ 
mate from NLT 20 finety powdered Tablets, prepared as 
follows, Transfer a weighed auantity of the powder to a 
suitable yolumetric fiask. Ado 50% of the fiask volume 
of the Diluent. Sonicate for 30 min with intermittent 
shaking. Shake the fiask yigorously for NLT 30 min. DL 
lute with Diluent to yolume, Pass a portion through a 
suitable membranę filier. 

Sample solution: 0,2 mg/mL of felbamate from Sample 
stock solution in Mobile phase 
Chromatographic system 
(See Chromatography {62 1), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4,6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 30° 

Ffow ratę: 1.8 mL/min 
Injection slze: 20 pL 

Run time: 3 times the retention time of felbamate 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability requirements 

Resolution: NLT 2 between felbamate related com¬ 
pound A and felbamate, System suitability solution 
Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 2%, Standard 
solution 
Anafysis 

Samples: Standard solution and Somp/e solution 
Calculate the percentage of the Iabeled amount of 
felbamate (CnHuŃ^CL) in the portion of the Tablets 
taken: 

Result = (ry/rs) x (G/Q/) x 100 

r v - peak response of felbamate from the Sample 
solution 

r s = peak response of felbamate from the Standard 
solution 

Cs = concentration of USP Felbamate RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of felbamate in the 
Sample solution (mg/mL) 
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Acceptance criteria: 9G.Q%-110.0% 

PERFORMANCE TEST5 
» DlSSOLUTION (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Mobile phase: Prepare as directed in the Assoy . 
Standard solution: (t/1000) mg/mL of USP Felbamate 
R5, wliere 1 is Lhe Tablet label cTaim, in mg. Transfer a 
suitable weighed quantity of USP Felbamate RS to a 
suitabfe volumetric fiask. Add 10% of the fiask volume 
of methanol, and sonieate for 5 min to dissolve. Dilute 
with Medium to volume. 

Sampte solution: Pass a portion of the solution under 
test through a suitable fil ter, 

Chromatographic system 
(See Chromałography (621), System Suito bili ty.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.0-mm x 15-cm; 5-pm packing LI 
Flow ratę: 2 mL/min 
Injectlon size: 50 jiL 
System suitability 
Sampte: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
felbamate (CnHi^lSbO^) dissolved: 

Result = (rJh) x (Cs/L) x V x 100 

ry ~ peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs = concentration of USP Felbamate RS in lhe 
Standard solution (mq/mL) 
i = label claim (mg/Tablet) 

V = voiume of Meaium , 900 mL 

Toierances: NLT 65% (Q) of the labeted amount of 
felbamate (ChHhNzOj) is dissolved. 

* Onifohmity of Dosage Units (905): Meet the 
requirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Diluent, Mobile phase, Sample solution, and Chromat¬ 
ographic system: Proceed as directed in the Assoy « 
System suitability stock solution: 0,4 mg/ml of USP 
Felbamate Related Compound A RS and 0.6 mg/ml of 
USP Felbamate RS in Diluent 

System suitability solution: 0.4 pg/mL of USP Felba¬ 
mate Related Compound A RS and 0.6 pg/mL of USP 
Felbamate RS from System suitability stock solution in 
Mobile phase 

Standard stock solution: 0.6 mg/mL of USP Felbamate 
RS in Diluent 

Standard solution: 0,6 (ig/ml of USP Felbamate RS 
from Standard stock solution in Mobile phase 

System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolutron: NLT 2 between felbamate related com¬ 
pound A and felbamate, System suitability solution 
Tailing factor: NMT 2.0, Standard solution 
Relative standard deviatron: NMT 10%, Standard 
solution 


Analysis 

Samples: Standard solution and Sample solution 
Identify the impurities using the relative retention times 
shown in Tobie h Calculate Lhe percentage of each 
impurity in the portion of Tablets taken: 

Result - (ruin) x (Cs/Cu) x (1 /F) x 100 

r u = peak response of each impurity from Sample 
solution 

rs - peak response of felbamate from the Standard 
solution 

Cs = concentration of USP Felbamate RS in the 
Standard solution (pg/mL) 

Cu - nominał concentration of felbamate in the 
Sample solution (ng/mL) 

F - relative response factor {see Table J) 
Acceptance criteria: See Table h 


Table 1 


Na me 

Rdativc 

Reten¬ 

tion 

Time 

Re(at*ve 

Response 

Factor 

Acceptance 
Criteria, 
NMT P/o> 

P h eny 1 propaned iol a 

0.43 

1.7 

0.2 

Felbamate related 
compound A* 

0.65 

1.3 

0.2 

Felbamate 

1.0 

_ 

__ 

N-AminocarbonyL 

felbamate 11 

1.43 

— 

— 

Felbamate related 
compound B d 

2.23 

— 

— 

lndividual unspedfied 
dearadation product 

— 

TO 

0.2 

To tal imourities 

— 

— 

075 


* 2-Phenylpropane-1 ,3-did, 

* 3-Hydroxy~2-phenyfpropy[ carbamate. 

* 3-Cafbafnoyloxy-2-phenylpropył a Nap ha na te. 

13 Phenylethyl carbamate No limit. This i$ a protez impurity. 

ADDITIONAL REQUIREMENTS 

* Packaging and StoraGe: Preserve in weli-closed Contain¬ 

er*, and storę at controlied room temperaturę. 

• USP Reference Standards (11) 

USP Felbamate RS 

USP Felbamate Related Compound A RS 
3~Hydroxy-2-ph enyIpropyI carba matę. 

CioHnNCh 195,22 


Felodipine 



CiaH^CliNO, 384.25 

3,5-Pyridmedicarboxylie acid 4-{2,3-dichloraphenyl)-1,4- 
dihydro-2,6-d]metnyh, ethyf methyl ester, (±)-; 

(±)-Etnyl methyl 4-(2,3-dichlorophenyl)-1,4-dihydro-2,6-di- 
metnyl-3,5-pyridinedIcarboxylate (72509-76-3; 
86189-69-7]. 
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DEFINITION 

Felodipine contains NLT 98.0% and NMT 101.0% of 
felodipine (CisHi^CIzNO*), calculated on the dried basis. 

IDENTIFICATION 
o A. INFRARED ABSORPTION (197K) 

o B. The retention time of the major peak of the Sampfe 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 
® Procedurę 

Buffer: Dissolve 6.9 g of monobasic sodium phosphate 
»n 400 mL of water, add 8.0 ml of 1 M phosphonc 
add, and dilute with water to 1 L. 

Mobile phase: Acetonitrlle, methanof, and Buffer 
(40:20:40) 

System suitability stock solution: 0.05 mg/ml of USP 
felodipine RS and 0.1 mg/mL of felodipine oxidation 
product in Mobile phase prepared as follows. DEssolve 
150 mg of Felodipine in a mixture of 50 mL of tertiary 
butyE aTcohol and 1 N perchloric add (1:1). Add lOmL 
of 0,1 M ceric suffate, and allow to stand for 15 min. 
Add 3.5 mL of 10 N sodium hydroxide, and neutralize 
with 2 N sodium hydroxide t Snake the mixture with 
25 ml of methylene chloride in a separator. Draw off 
the lower layer, and evaporate it to dryness under a 
stream of nitrogen on a water bath. Dissolve and dilute 
10 mg of the residue (felodipine oxidation product) and 
5 mg of USP Felodipine RS, with Mobile phase to 
100 mL. 

System suitability solution: 0.5 |ig/mL of USP 
Felodipine RS and 1 pg/mL of felodipine oxidation 
product in Mobile phase from the System suitability stod: 
solution 

Standard solution: 0.3 mg/mL of USP Felodipine RS in 
Mobile phase. [Notę Prepare fresh before analysis.J 
Sampfe solution: 0.3 mg/mL of Felodipine in Mobile 
phase. [NOTĘ— Prepare fresh before analysis.] 
Chromatographic system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 15-cm; 5^pm packing LI 

FIow ratę: 1 mL/min 

Injection volume: 20 pL for the System suitability soiu- 
tion and 40 pL for the Standard solution and the Sam- 
ple solution 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Adiust the sensitivity of the system so that the heights 
of the two peaks En the chromatogram are 20% of 
the recorder fuli scalę. 

Suitability requirernents 
Resolution: NLT 2.5 between the first peak 
(felodipine oxidation product) and the second peak 
(felodipine), System suitability solution 
Capacity factor, k: NLT 5.0, Standard solution 
Column effideney: NLT 1500 theoretical plates, 
Standard solution 

Taiiing factor: NMT 1.5, Standard solution 

Analysis 

Sam pies; Standard solution and Sampie solution 
Caiculate the percentage of feiodipine (CraHigCbNO^) in 
the portion of Feiodipine taken: 

Resuft = (ru/fs) x (Cs/Cu) x 100 


ru = peak response of feiodipine from the Sampfe 
solution 

rs = peak response of felodipine from the Standard 
solution 

Q - concentration of USP Felodipine RS in the 
Standard solution (mg/ml) 

Cu = concentration of Feiodipine En the Sampie 
solution (mg/mL) 

Acceptance criteria: 98.0%~101.G% on the dried basis 

IMPURITBES 

« Residue on Ignition (281): NMT 0.1% 

Betele the foHowing: 

** Heaw Metals, Method II (23T): NMT 20 ppm* (OUidliI l- 

Jan-Z01B} 

O ORGANIC HRAPURITIES 

Buffer, Mobile phase, System suitability solution, and 
Sampie solution: Prepare as dlrected in the Assay , 
Chromatographic system: Proceed as directed in the 
Assay, except use a run time of NLT 2 times the reten¬ 
tion time of felodipine. 

Anaiysrs 

Sampie: Sampie solution 

Caiculate the percentage of each impurity in the por¬ 
tion of Felodipine taken: 

Result = (ru/r T ) x 100 

ru = peak response for each impurity 
r T - sum of a II the peak responses 

Acceptance criteria 
Individual innpurities: NMT 1.0% 

Total impurities: NMT 1.5% 

SPECiFIC TEST5 

• Hoss ON Drying (731) 

Analysis: Dry the sampie at 105° for 3 h. 

Acceptance criteria: NMT 0.5% 

o COLOR OF SOLUTION 

Sampie solution: 20 mg/mL in methano! 

Instrumental conditions 
Modę: Vis 
Celi: 5 cm 

Anaiytical wavelength: 440 nm 
Blank: Methanof 

Acceptance criteria: NMT 0.2 absorbance 

ADDITfONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers, and storę at controlled room temperaturę. 

■ USP Reference Standard* (11) 

USP Felodipine RS 
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Felodipine Extended-Release Tablets 

DEFINITION 

Felodipine Extended-Release Tablets contain NLT 90,0% and 
NMT 1 10 . 0 % of the labeled amount of felodipine 
(CiiHijCIaNti*). 

IDENTIFICATION 

• The retentlon time of the major peak from the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay, 

ASSAY 

* Procedurę 

Solution A; 6,9 mg/mL of monobasic sodium phos- 
phate in water. Adjust with 1 M phosphonc acid to a 
pH of 3,0 ± 0.05. 

Mobile phase: Acetonitrile, methanol, and Solution A 

( 2 : 1 : 2 ) 

Standard stock solution: 2 mg/mL of USP Felodipine 
RS in methanol 

Standard solution: 0.02 mg/mL from the Standard 
stock solution in Mobile phase 
Sample solution: Dissolve a guantity equiva!ent to 
10 mg of felodipine from powdered Tablets (NLT 10 
Tablets), in 40 ml of acetonitrile and 20 mL of metha¬ 
nol in a TOO-mL volumetric fiask, and sonicate for 5 
min. Add about 30 ml of Solution Ą and shake by me- 
chanical means for 30 min. Allow the solution to cool 
to room temperaturę, and dilute with Solution A to vol- 
ume. Centrifuge a portion of the solution at high speed 
for 15 min. Transfer 10 ml of the supernatant to a 
50-ml volumetric fiask, and dilute with Mobile phase to 
vo3ume. Pass a portion of this solution through a fil ter 
havtng a O.S^im orfiner porosity, discarding the first 

4 mL of Lhe fil tratę. 

Chromafographic system 

(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 362 nm 
Column: 4.6’mm x 15-cm; packing U 
Flow ratę: 1 mL/min 
Injection size: 40 pL 
System suitability 

5 am ple: Standard solution 
Suitability reguirements 

Column efficiency: NLT 1500 theoretlcal plates 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampfes: Standard solution and Sample solution 
Caiculate the percentage of CisHigChNO* in the por¬ 
tion of Tablets taken: 


r g - peak response from the Sample solutbn 

r s = peak response from the Standard solution 

C s =3 concentration of USP Felodipine RS in the 
Standard solution (mg/mL) 

Cy - nominał concentration of felodipine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TESTS 
* Dissolution (711) 

Test 1 

Medium: pH 6.5 phosphate buffer with 1% sodium 
lauryl sulfate (Transfer 206 mL of 1 M monobasic so¬ 
dium phosphate monohydrate, 196mL of 0,5 M anhy- 
drous dibasrc sodium phosphate, and 50.0 g of so¬ 
dium lauryl sulfate to a 5000-mL volumetric fiask. Add 
about 4000 mL of water, and mix weil. If necessary, 
adjust with 1 N sodium hydroxide to a pH of 6.5. Di- 
fute with water to volume.); 500 ml 
Apparatus 2; 50 rpm 
Times: 2 , 6 , and 10 h 

Buffer solution: 6,9 mg/mL of monobasic sodium 
phosphate. Adjust with 1 M phospboric add to a pH 
of 3.0 ± 0.05. r 

Mobile phase: Acetonitrile, methanol, and Buffer solu¬ 
tion (2.5:1:2) 

Standard stock solution: 0.25 mg/mL of USP 
Felodipine RS in alcohoi 

Standard solution: (0,6 L/500) mg/mL of USP 
Felodipine RS from the Standard stock solution in Me¬ 
dium, where L is the label elaim in mg/Tablet, [NOTĘ— 

L eguals Label elaim] 

Sample solution: Place each Tablet in a specially madę 
guadrangular basket of s tai n less Steel wire gauze, 
sofdered in one of its upper, narrow sides to the end 
of a Steel rod (see Figurę ?)■ Place the tablet cover in 
the horizontal diagonal of the basket. Put the rud as- 
sembly up through the cover of fhe dissolution vessel, 
and fix it by means of two teflon nuts, 3.2 cm from 
the center of the vessel, or by any other appropriate 
means. Adjust the lower edge of the bottom of the 
basket to about 1 cm above the top of the paddle 
blade (see Figurę 2). Orient the large side of the basket 
tangentially to the flow stream with the Tablet stand- 
ing on its edge. Pass a ICbmL portion of the solution 
under test, obtained at each time interval, through a 
suitable filter. 

Chromatographic system: Proceed as directed in the 
Assay . 

Analysis 

injection size: 100 pL 


Result = (ry/r 5 ) x (Q/Cu) x 100 
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NOTES 

1. Rod and Basket with a Tablet 

placed in the horizontal 
diagonaf of the basket. 

2. Basket and Tablet cover 
materiał; siainless Steel. 

3. Basket gauze wire size: 

8 mesh 


! 


















-- r 

10.0 mm ± 2 mm 

i 

































1 

■ł- 35.4- mm —— > 



± 2 mm 


Figurę 1. Stationary tablet basket. 


Samples: Standard solution and Sampte solution 
Calculate the percentage of CtgH^CbNO^ dissolyed in 
the Medium: 

Result - (ru/r s ) x Cs x D x V x 100/L 

ru - peak response from the Sample solution 

r s = peak re sporne from the Standard solution 

Cs - concentration of USP Felodipine RS in the 
Standard solution (mg/ml) 

D - dilution factor of the Sample solution 

V = volume of the Medium (mL), 500 

L = Tablet label cEaim (mg) 

Tolerances: The percentages of the Jabeled amount of 
CibH^CIzNO^ drssolved at the times spedfied conform 
to Acceptance Tahle 2. 


Time 

Amount 

fh> 

Dissołved 

2 

10%-30% 

6 

4 2%-6 8% 

10 

NLT 75% 


Medium: 1% (w/v) polysorbate 80; 500 mL 
Apparatus 1 : 1 00 rpm 
Times: 1, 4, and 8 h 

Buffer solution: Dissolve 6,9 g of monobasic sodium 
phosphate in 400 mL of water, add 8.0 mL of 1 M 
phosphonc add, and dilute with water to 1000.0 mL 
Mobile phase: Acetonitrile, methanol, and Buffer solu¬ 
tion {2:1:2) 

Standard stock solution: 0.2 mg/mL of USP 
Felodipine RS in methanol. Sonicate for 2 min, coo], 
and dilute with methanoE to finał concentration. 
Standard solution: Transfer the appropriate volume of 
Standard stock solution En to a suitable volumetric fiask 
according to the following tabfe. Dilute with Medium 
to volume. 


Tablet Label 
Claim 
(mg) 

Volume 

Transferred 

CniU 

Volumetrk Fiask 
(ml) 

10 

10 

100 

5 

5 

100 

2.5 

2,5 

100 


Test 2: If the product compiies with this test, the label 
ing indicates that it meets USP Dissolution Test 2. 
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Figurę 2. Drug release stationary tablet basket configuration 
diagram, 

Sampie solution: Pass a portion of the solution under 
test through a suitable fil ter of Q.45~pm porę size. Re- 
place the withdrawn amount witti Medium . 
Chromatographic system 
(See Chroma tog ropny <621 }, System Suitabiiity.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 15-cm; packing LI 
Flow ratę: 1 m L/min 
injection size: 20 pL 
System suitabiiity 
Sampie: Standard solution 
Suitabiiity requirements 
Capacity factor (k'): NLT 5 
Column efficiency: NLT 1500 tbeoretical plates 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Caleulate the guantity, in mg, of Ci B H^CbN0 4 
dissolved: 

Cu = (ru/r s ) x C s 

Cu = concentration of felodipine in the sampie at 
each time point 

ru = peak response from the Sampie solution 

r s = peak response from the Standard solution 

Cs - concentration of felodipine in the Standard 
solution (mg/mL) 

Calcu la te the percentage of CieHieChNCh dissolved, 
with volume correction: 

[{C w X [ V M - V u (n - 1)]} + [£c, X V,]] X 1 00 
Re suit =------—- 


£ - summation of the concentration of the Sampie 

solution from the first to the (n -1} lh time 
point (only applicabEe for n = 2) 

L st Tablet label claim (mg) 

Toierances: The percentages of the labeled amount of 
felodipine dissolved at the times specified conform to 
Acceptance Tabte 2 . 


Time 

Amount 

(li) 

Dis&oJved 

1 

5%-30% 

4 

45%-70% 

8 

NLT S0% 


Test 3: If the product complies with this test, the label- 
ing indicates that the product meets USP Dissolution 
Test 3, 

Medium: pH 6.5 phosphate buffer with 1% sodium 
lauryl sulfate (5,7 g/L of monobasic sodium phosphate 
monohydrate, 2.8 g/L of dibasśc sodium phosphate, 
and 10 g/L of sodium lauryl sulfate in water, adjusted, 
tf necessary, with diluted sodium hydroxide to a pH of 
6.5 ± 0.05); 500 mL 
Apparatus 2: 50 rpm 
Umes: 2, 6, and 10 h 

Buffer solution: 6.9 g/l of monobasic sodium phos¬ 
phate monohydrate in water, Adjust with phosphoric 
add to a pH of 3.0 ± 0.05. 

Mobile phase: Buffer solution , aeetonitrile, and metha- 
nol (30:45:25) 

Standard stock solution: 0.5 mg/mL of USP 
Felodipine RS in methanol 

Standard solution; Transfer 2.0 mL of the Standard 
stock solution to a 100-mL vołumetrk fiask, and dii u te 
to volume with Medium . This solution is stable for 5 
day:> at room temperaturę. 

Sampie solution: Place each Tablet in a specially madę 
guadrangular basket of stalnless Steel wire gauze, 
soldered in one of its upper, narrow sides to the end 
of a Steel rod (see Figurę 1, under Test 7), Place the 
tablet cover in the horizontal dlagonal of the basket. 
Put the rod assembly up through the cover of the dis- 
solution vessel, and fix it by means of two teflon nuts 
3.2 cm from the center of the vessel, or by any ot Her 
appropriate means. Adjust the lower edge of tne bot- 
tom of the basket to approximate!y 1 cm above the 
top of the paddie blade (see Figurę 2, under Test 7), 
Orient the large side of the basket tangentially to the 
flow stream with the Tablet standing on its edge. Pass 
a portion of the solution under test, obtained at each 
time inłerval, through a suitable filter, discarding the 
first few mL 

Chromatographic system 

(See Chromatograpny <621), System Suitabiiity ,) 

Modę: LC 

Detector: UV 362 nm 
Column; 4,6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 2.0 mL/min 
Injection size: 40 pL 
System suitabiiity 
Sampie: Standard solution 
Suitabiiity reguirements 

Column efficiency: NLI I3U0 theoretical plates 
Relative standard devration: NMT 2.0% 

Calculate the percentage of felodipine dissolved; 

Result = (ru/r s ) x (Cs/L) x V x 100 


Ch = concentration of felodipine in the Sampie 
solution at each time point (mg/mL) 

Vm = volume of Medium (mL), 500 
Vy = volume of sampie withdrawn at each time 
point (mL) 

n - the time point (at 4 h, n + 1) 


ru = peak response from the Sampie solution 

r s = peak response from the Standard solution 

Cs = concentration of the Standard solution 
(mg/mL) 

V - volume of Medium (mL), 500 
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Toferances: The percentages of the labeled amount of 
felodipine dissofved at the times spedfied conform to 
Acceptance Tabfe 2. 


Time 

Amount 

fh) 

Bissolved 

2 

10%-30% 

6 

50%-80% 

10 

NLT 80% 


® Uniformu Y of Dosage Units (905); Meet the 
requirements 

Procedurę for content uniformity 
Solution A: 6.9 mg/mL of monobasic sodium phos- 
phate. Adjust with 1 M phosphoric add to a pH of 3.0 
± 0.05, 

Mobile phase: Acetonitrile, methanol, and Solution A 

( 2 : 1 : 2 ) 

Standard stock solution: 2 mg/mL of USP Felodipine 
RS in methanot 

Standard solution: 20 jig/ml from the Standard stock 
solution in Mobile phase 

Sample solution: 20],ig/mL of felodipine, prepared by 
combinlng one Tablet taken in a 100 -mL volumetrrc 
fiask and, 40 mL of acetonitrile, and sonicating for 20 
min with occasionai swirling. Add 20 mL of methanol, 
and shake by mechanical means for 30 min* Ailow to 
coof to room temperaturę, and dilute with Solution A 
to volume. Centriruge a portion of the solution at high 
speed for 15 min. Dilute a portion of the supernatant 
with Mobile phase to obtain a finał concentration, Pass 
this solution through a fiiter of 0.5-j.im or flner porę 
size. 

Chromatographic system 

(See Chromatograpny (62 1), System Su i ta bil i ty.) 

Modę: LC 

Detector: UV 362 nm 
Column: 4.6-mm x 15-cm; parking LI 
Flow ratę: 1 mL/min 
Injection size: 40 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column effkiency: NLT 1500 theoretical plates 
Relative standard devration: NMT 2.0% 

Analysis 

Samptes: Standard sotution and Sample solution 
Cal cu la te the percentage of CiaHigChNO* In the Tab- 
let taken: 

Result - (fu/fs) x (Cs/Cu) x 1 00 

fu = peak response from the Sample solution 

r s - peak response from the Standard solution 

C 5 - concentration of USP Felodipine RS in the 
Standard solution (pg/mL) 

Cu - nominał concentration of felodipine in the 
Sample solution (pg/mL) 

IMPURITIES 
Organie Impurittes 
* Procedurę 

Solution A: 6.9 mg/mL of monobasic sodium phos- 
phate, Adjust with 1 M phosphoric acid to a pH of 3.0 
±0.05 

Mobile phase: Acetonitrile, methanol, and Solution A 
( 2 : 1 : 2 ) 

Standard stock solution A: 0*2 mg/mL of USP 
Felodipine Related Compound A RS in methanol 
Standard sotution A: 0.02 mg/mL of USP Felodipine 
Related Compound A RS from the Standard stock solu¬ 
tion A in Mobile phase 

Standard solution B: 2 mg/mL of USP Felodipine RS in 
methanol 


System suitability solution: Combine 15.0 ml of Stan¬ 
dard solution A and 5*0mLof Standard solution B, and 
dilute with Mobile phase to 100,0 mL, 

Standard solution: Dilute 10.0 mL of Standard solution 
A with Mobile phase to 100.0 mL. 

Sample solution: DIssolve a quantity equiva!ent to 
10 mg of felodipine from powdered Tablets (NLT 10 
Tablets) in a 100-mL Yolumetrle fiask* Add 40 mL of 
acetonitrile and 20 mL of methanol, and sonicate for 5 
min* Add abuul 30 mL of Solution A, and shake by me¬ 
chanical means for 30 min. Ailow the solution to cool 
to room temperaturę, and dilute with Solution A to vol- 
ume, Centrifuge a portion of the solution at high 
speed for 15 min, and pass a portion of the superna¬ 
tant through a fiiter of 0.5-pm or finer porę size, dis- 
carding the first 4 mL of the fil tratę. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 15-cm; packing LI 
Flow ratę: 1 mL/min 
injection size: 40 pL 
System suitability 
Sample: System suitability solution 
[Notę —The relative retention t rm.es for felodipine re¬ 
lated compound A and felodipine are about 0*75 
and 1.0, respectlvely,] 

Suitability reąuirements 
Resolution: NLT 1*5 between felodipine and 
felodipine related compound A 
Column effkiency: NLT 1 500 theoretical plates 
Analysis 

Samples: Standard solution and Sample solution 
Caleulate the percentage of felodipine related com¬ 
pound A in the portion of Tablets taken: 

Result = (ru/r 5 ) x (Cs/Cu) x 100 

ry - peak response of felodipine related 

compound A from the Sample solution 
r$ - peak response of felodipine related 

compound A from the Standard solution 
C 5 = concentration of USP Felodipine Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of felodipine in the 
Sample solution (mg/mL) 

Acceptance criteriar NMT 2.0% 

ADDITIONAL REĄUIREMENTS 

o Packaging and Storage: Preserve in tight eontainers. 

® Labeling; When morę than one test for Dissolution is 
given, the Labeling section States the test for Dissolution 
used only if Test 7 is not used* 

• USP Reference Standarbs (11) 

USP Felodipine RS 

USP Felodipine Related Compound A RS 
Ethyl methyl 4-(2,3-dichlorophenyl)-2,6- 
dimethylpyridine-3,5-dicarboxylate, 

C lfi Hi ? CbN0 4 382*24 


Fenbendazole 



CisHuN 3 0 2 S 299.35 

Garbarnie acid, [5-(phenylthio)4 h/-benzimIdazol-2-yl]-, 
methyl ester; 
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Methyl 5-(phenyfthio)-2-benzimidazolecarbamate 
[43210-67-9]. 

DEFINITrON 

Fenbendazote contains NLT 98.0% and NMT 101.0% of 
fenbendazole (C[iHnN 3 OzS), cakulated on the dned basis. 

IDENTIFICATION 


Delele the follówfng: 

A. INFRAAED ABSORPTIOM (197K 


Add the fołhwing: 

*• A. Infrared Absorption (197): [Notę—M ethods de- 
scribed in (197K), (197M), or (197A) may be used.JiojMo 

A5SAY 

« Procedurę 

Sample: 200 mg 

Analysis: Dfssolve the Sample in 30 mL of glacial acetic 
add, warming if necessary to effect solution. Aflow to 
coof, and titrate with 0.1 N perchlortc add VS, deter- 
mining the endpoint potentiometrically, Each ml of OJ 
N perchloric acid is equivalent to 29,94 mg of 
fenbendazole (Ci$HnlMjO z 5). 

Acceptance criteria: NLT 98,0%-l 01,0% on the dried 
basis 

IMPURITIES 

• Residue on ICNITION (281): NMT 0.3% 


Oelete the fotlowing: 

*• Heavy Metals, Method II (231): NM i 10 ppm* (Otticidl 1- 

}an^0ia) 


Change to reod: 

* ORGANIC IMPURITIES 

Solution A: MethanoL acetic acid, and water (30:1:70) 
Solution B: MethanoL acetic acid, and water (70:1:30) 
Mobile phase: See 7bWe f. 


Table 1 


Time 

(min) 

Solution A 

{%> 

Solution B 
<%) 

0 

700 

0 

10 

0 

i 00 

40 

0 

100 

50 

100 

0 


Diluent: Methanol and hydrochfork add (99:1) 

System suitability stock solution: 0,1 mg/mL each of 
USP Fenbendazole RS and USP Mebendazoie RS in 
methanol 

System suitability solution: 0.01 mg/mL each of USP 
Fenbendazole RS and USP Mebendazoie RS from the 
System suitability stock solution in Diluent 

Standard stock solution A: 0.025 mg/mL of USP 
Fenbendazole RS prepared as follows. Dissolve a 
weighed quantity of USP Fenbendazole RS in Diluent to 
obtaln a solution with a known concentration of 5 mg/ 
mL. Dilute 1.0 mL of thls solution with methanol to 
200,0 mL. 

Standard solution A: 0.0125 mg/mL of USP 
Fenbendazole RS from Standard stock solution A in 
Diluent 

Standard stock solution B: 0.1 mg/mL of USP 
Fenbendazole Related Compound A RS in methanol 


Standard solution B: 0,01 mg/mL of USP Fenbendazole 
Related Compound A RS from Standard stock solution B 
in Diluent 

Standard stock solution C: 0.1 mg/mL of USP 
Fenbendazole Related Compound 8 RS in methanol 
Standard solution O 0.01 mg/mL of USP 
Fenbendazole Related Compound B RS from Standard 
stock solution C in Diluent 

Sample solution: Di$solve 5.0 mg/mL of Fenbendazole 
in Diluent, 

Chrom atographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: System suitability solution 
*[Note —The reiative retentlon tfmes for mebendazoie 
and fenbendazole are aboul 0.85 and 1.0, 
respectively,]AU5P-/(j 
Suitability reguirements 
Resolution: NLT 1,5 between mebendazoie and 
fenbendazole* auj™ 

Analysis 

Samples: Standard solution A t Standard solution B, 
Standard solution C, and Sample solution 
*Ca!culate the percentages of fenbendazole related 
compound A and fenbendazole related compound B 
In the portion of Fenbendazole taken: 

ResulL = (ru/rO x (CJCu) x 100 

r 0 = peak response of each related compound from 
the Sample solution 

r$ = peak response of the corresponding related 
compound from Standard solution B or 
Standard solution C 

Cs - concentration of the corresponding related 

compound in Standard solution B or Standard 
solution C (mg/ml) 

Cu - concentration of Fenbendazole in the Sample 
solution (mg/mL) 

Calculate the percentage of any other impurity In the 
portion of Fenbendazole taken: 

Result - {fulh) x (Cs/ Co) x 100 

fu - peak response of any impurity from the 
Sample solution 

Cs - peak response of USP Fenbendazole RS from 
Standard solution A 

Cs - concentration of USP Fenbendazole RS in 
Standard solution A (mg/mL) 

Cu - concentration of Fenbendazole in the Sample 
solution (mg/mL) 

Acceptance criteria: See Table 2. The report i ng level 
for impurities is 0,1%. 


Table 2 


Karne 

Rciatlve 

Re tent i on 
Time 

Accep¬ 

tance 

Criteria, 
NMT {%> 

Fenbendazole related compound A 

0.25 

0.5 

Fenbendazole related compound B 

0.65 

0,5 

Fenbendazole 

KO 


Anv indmdua! impurity 


0.5 

Total impuriLies 


1 


AUW40 
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5PECIF1C TE5TS 
* Loss ON Drying (731) 

Analysis: Dry at 100°-1Q5 Q for 3 h. 
Acceptance criteria: NMT 1.0% 

ADDBTIONAL REQUIREMENT5 


C hangę to read: 

o Packaginc and Storage: Preserve in well-closed, light- 
resistant contalners, and storę at A room temperaturę. 

AUSMO 

* Labeling: La bel to indicate that it is for veterinary use 

only. 

* USP Reference Standards (11) 

USP Fenbendazole RS 

USP Fenbendazole Related Compound A RS 
Methyl (1 benzimidazQle“2-yl)carbamate, 

C 9 H 9 N 3 0 2 191.19 

USP Fenbendazole Related Compound B RS 
Methyl [5(ó)“Ch!orobenzimidazoie~2-y!]carbamate. 
OHeCINsO? 225.63 
USP Mebendazole RS 


Fenofibrate 



OmPbiCiCL, 360.83 

Isopropy[ 2-[p-(p-ch lorobenzoyl)phe noxy]-2-methy I propa- 
noate [49562-28-9]. 

DEFINITION 

Fenofibrate contains NIT 98,0% and NMT 102,0% of 
CsoHaiCIO^ calcutated on the dried basis. 

IDENTfFIGATBON 
® Onfrared Assorption (197K) 

ASSAY 
a Procedurę 

Mobile phase: Acetonitrife and water acidified with 
phosphoric add to a ph of 2.5 (7:3) 

Standard solution: 1 mg/mL of USP Fenofibrate RS in 
Mobile pbase 

Sample solution: 1 mg/mL of Fenofibrate in Mobile 
phase 

Chromatographic system 

(See Chromotograpny {62^ f System Suitability.) 

Modę: LC 

Detector: UV 286 nm 
Column: 4.0-mm x 25-cm; packing LI 
Flow ratę: 1.0 m L/m in 
Injection size; 5 jiL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Relative standard deviation: NMT 1.0% for six repll- 
cate injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of CzoFbiCIO.* in the portion 
of Fenofibrate taken: 

Resuit = (ru/rs) x (Cs/Cu) x 100 

ru - peak response from the Sample solution 

r s = peak response from the Standard solution 


C s - concentration of USP Fenofibrate RS in the 
Standard solution (mg/mL) 

Cu - concentration of Fenofibrate in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIES 
Inorganic Impurities 

* PESIDUE on Ignition (281): NMT 0.1% y determined on 
1.0 g 

o Chloride and Sulfate, Chloride (221) 

Sample solution: Add 25 mL of water to 5,0 g of Fe¬ 
nofibrate, and heat at 50° for 10 min, Cool, dilute with 
water to 50.0 mL, f liter, and use the filtra te. [Notę— 
Retain the remaining portion of the Sample solution for 
the test for Chloride and Sulfate, Sulfate .] 

Analysis: Use 10 ml of the Sample solution. 

Acceptance criteria: Et shows no morę chloride than 
corresponds to 0.15 mL of 0.020 N hydrachloric add 
(0.01%). 

■ Chloride and Sulfate, Sulfate (221) 

Sample: Use the Sample solution prepared in the test 
for Chloride and Sulfate, Chloride * 

Analysis: Use 1 0 mL of the Sample . 

Acceptance criteria: It shows no morę sulfate than 
corresponds to 0.1 5 mL of 0,020 N sulfuric add 
( 0 . 01 %). 

Delete the fotfowing: 

•* Heavy Metals, Method II (231): NMT 20 ppm« m dat t- 

|<in-201 B) 

Organie Impurities 
o Procedurę 

Mobile phase: Acetonitrlle and water acidified with 
phosphoric add to a pH of 2.5 (7:3) 

Impurity standard solution: 1 pg/mL each of USP Fe¬ 
nofibrate RS, USP Fenofibrate Related Compound A RS, 
and USP Fenofibrate Related Compound B RS, and 
2 pg/ml of USP Fenofibrate Related Compound C RS in 
Mobile phase 

Sample solution: 1 mg/mL of Fenofibrate in Mobile 
phase 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 286 nm 
Column: 4.0-mm x 25-cm; packing LI 
Flow ratę: 1.0 ml/min 
Injection size: 20 pL 
System suitability 
Sample: Impurity standard solution 
Suitability reguirements 

Resoiution: NLT 1.5 between fenofibrate related 
compound A and fenofibrate related compound B 
Analysis 

Samples: Impurity standard solution and Sample 
solution 

Identify the fenofibrate peak and the peaks due to 
the impurities and degradation products iisted in Im- 
purity Table 1. 

Measure the responses for the major peaks, and cal- 
culate the percentage of each of fenofibrate related 
compound A, fenofibrate related compound B, and 
fenofibrate related compound C in the portion of 
Fenofibrate taken: 

Resuit = (ru/r 5 ) x (Cs/Cu) x 100 

Tu - peak response of appropriate fenofibrate 

related compound from the Sample solution 
rs = peak response of appropriate fenofibrate 
related compound from the Impurity 
standard solution 
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Cs = concentration of the appropriate fenofibrate 
related eompound in the Impurity standard 
solution (pg/mL) 

Cu = concentration of Fenofibrate in the Sampie 
solution (pg/mL) 

Calculate the percentage of any other impurity in the 
portion of Fenofibrate taken: 

Result - (ru/r 5 ) x (Cs/Cy) x 100 

ru peak response of each impurity from the 

Sampie solution 

r s = peak response of fenofibrate from the 
impurity standard solution 

Cs - concentration of fenofibrate in the Impurity 
standard solution (pg/mL) 

Cy = concentration of Fenofibrate in the Sampie 
soiution (pg/mL) 

Acceptance criteria 

lndividual impurities: See Impurity Tahle 1. 

Tolal impurities: NMT 0.5% 


Impurity Tafale 1 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT <%> 

(4-Chlorophenyl)(4-hydroxyphenyl) 

methanone 1 

034 

03 

2-[4 - (4 -C h lo robenzoy 1) phen oxy]-2- 
methylpropanok: add (fenofibrEc 
add) b 

036 

0,1 

(3 flJ)- 3-[4 -(4-Ch 1 orobe n zoy 1) 
nhenoxvllxitan-2-one 

0.50 

0.1 

Methyl 2 -[4- (4-ch 1 orob en zoy 1) 
d henox v V2-m ethvf -d roosnoa te 

0.65 

03 

Ethyl 2*(4T4-chlorobenzoyl) 
phe n dx vl-2 - me th yl-nrepa n oa te 

0.80 

03 

(4 - C h lorophenyl}[4-( 1 - 
methylethoxy) 
ph en v 1 Imetha n one 

0.85 

03 

1-Methylethyl 2-[[2-[4-(4- 
c h 1 or o benzoy l)p h en oxy]-2-me thy 1- 
p ropa n oy 1] oxy ] -2- methyl p ropa- 
noate' 

135 

0.2 

Any other impurity 

_ 

03 


1 Fenofibrate related eompound A. 
b Fenofibrate related eompound B. 
c Fenofibrate related eompound C. 


SPECIFIC TESTS 

» Meltinc Rance or Temperaturę, Cfass ia <741); 79 c -82 c 

* ACIDITY 

Sampie: 1.0 g 

Analysis: Dtssolve the Sampie in 50 mL of alcohol prevj- 
ousfy neutrałized to phenoiphthalein T5, and titrate 
with 0,1 N sodium hydroxide VS. 

Acceptance criteria: NMT 0.2 ml is required to change 
the color of the tndicator to pink. 

* 1.055 ON DRYING <731) 

Analysis: Dry a sampie in a vacuum over phosphorus 
pentoxide at 60° to constant weight. 

Acceptance criLeria: NMT 0,5% 

* COLOR AND ACHROMIGTY (631) 

Reference solution: Mix 5 mL of Matching Fluid C and 
95 mL of dilute hydrochloric acid (1 in 40). 


Sampie solution: 50 mg/mL of Fenofibrate in acetone 
Analysis: Proceed as directed in the chapter. 
Acceptance criteria: The Sampie solution is not morę 
intensely colored than the Reference solution. 

ADDITIONAL REQUIREMENT$ 

• Packaging and Storage; Preserve in well-closed, Jight- 

resistant containers. Storę at room temperaturę, 

* USP Reference Standards <11) 

USP Fenofibrate R5 

USP Fenofibrate Related Compound A RS 
(4-Chlorophenyl)(4-hydroxyphenyl)methanone ł 
USP Fenofibrate Related Compound B RS 
2-[4-(4-Chlorobenzoyl)phenoxy]-2-methylpropanoic 
acid, orfenofibric acid. 

USP Fenofibrate Related Compound C RS 
1 -Methylethyl 2-[[2-[4-{4-chforobenzoyl}phenoxy]- 
2 -metnylpropanoył]oxy]-2-methylpropanoate. 


Fenofibrate Capsules 

DEFINITION 

Fenofibrate Capsules eontain NLT 90.0% and NMT 110.0% 
of the labeled amount of fenofibrate (CzoHnGO*). 

IDENTIFICATION 

» A. The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution , as 
obtained in the Assoy, 

ASSAY 

• PROCEDURĘ 

Use Sampie stock soiution 2 for Capsules labeled to meet 
the requirements of Oissolutkm Test 2, Fur all uther 
products, use Sampie stock solution 1. 

Soiution A: 136 mg/L of monobasrc potassium phos- 
phate in water. Adjust with dilute phosphoric acid (1 in 
10) to a pH of 2.9 ±0.05. 

Mobile phase: Methanol and Solution A (4:1) 

Standard solution: 67 ng/mL of USP Fenofibrate RS in 
Mobile phase 

Sampie stock soiution 1: Accurately weigh the eon- 
tents of NLT 20 Capsules. Mix the contents, and trans¬ 
fer a weighed portion of the powder, equivalent to 
about 67 mg of fenofibrate, to a 100-mL yolumetric 
fiask. Add 80 mL of Mobile phase , sonicate for 10 min, 
stir for 15 min, and dilute with Mobile phase Lo volume. 
Sampie stock solution 2 (for Capsules labeled to meet 
the requ irements of Dissolution Test 2): Weigh the con¬ 
tents of NLT 20 Capsules, Mix the contents, me!t in an 
oven at 80° for NLT 30 min, and homogenize. Allow 
the sampie to solidify. Transfer a weighed portion of the 
sampie, equivalent to about 67 mg of fenofibrate, to a 
100-mL yolumetric fiask, dissolve in 30 mL of methanol 
with the aid of a mechanical shaker for NLT 4 h, and 
dilute with Mobile phase to volume, 

Sampie solution: Nominally 67 pg/rnL of fenofibrate 
from the designated Sampie stock solution, in Mobile 
phase. Pass a portion of this solution through a 
polyvinyiidene difluodde (PVDF) filter of 0.45-pm porę 
slze, discarding the ffrst 5 mL. 
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Chromatographic system 

(See Chromalogropny {621), System Suitability.) 

Modę; LC 

Detector: UV 285 nm 
Column: 4.6-mm x 15-cm; 5~pm packing LI 
Flow ratę: 1 mL/mrn 
Injection voIume: 20 jjL 
System suitability 
Sample: Standard solution 
Suitabfiity reguirements 

Column efficiency: NLT 6000 theoretical piates 

Tailing factor: NMT 2.0 

Reiative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample sofution 
Calculate the percentage of the labeled amount of fe¬ 
nofibrate (C 2 aH 2 !CI 0 4 ) in the portion of Capsufes 
taken: 

Result - (rjfs) x (O/Cu) x 100 

ru = peak response from the Sample solution 

^ = peak response from the Standard solution 

Q - concentration of the Standard solution (pg/mL) 
Cu ~ nominał concentration of the Sample solution 
Oig/ml) 

Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TESTS 
® DISSOLUTION (711) 

Test 1 

Medium: 0.05 M sodium lauryl sulfate in water; 

1000 mL, deaerated 
Apparatus 2: 75 rpm 
Time: 40 min 

Solution A and Mobile phase; Proceed as dlrected in 

the Assay * 

Standard solution: (0.001 x i) mg/mL of USP Fe¬ 
nofibrate RS tn Mobile phase, where i is the labeJ 
claim, in mg/Capsule 

Sampfe solution: Pass a portion of the solution under 
test through a suitable PVDF filter of 0.45-pm porę 
size. 

Chromatographic system 

(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 285 nm 

Column: 4.6-irm x 15-cm; 5-pm packing LI 

FI o w ratę: 1 mL/min 

Injection volume: 10 [il for Capsules labeled to con- 
tain 67 mg; 5 pL for CapsuJes labeled to eon ta i n 1 34 
or 200 mg 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Column efficiency: NLT 4000 theoretical piates 

Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of fe¬ 
nofibrate (C 20 H 2 SCIO 4 ) dissofved: 

Result - (tu/rd x (Cs/L) x Vx 100 

fu = peak response from the Sampie solution 

r$ = peak response from the Standard solution 

Q - concentration of the Standard solution 
(mg/mL) 

L = label claim (mg/Capsule) 

V ~ volume of Medium, 1000 mL 
Tolerances: NLT 70% (Q) of the labeled amount of 
fenofibrate (C 20 H 2 TCIO 4 ) is dtssolyed. 

Test 2 : If the product complies with this test, the Jabel- 
ing indicates that it meets USP Dissolution Test 2. 


Medium: Phosphate buffer pH 6.8 ± 0.1 containing 
0.1% pancreatln and 2% polysorbate 80; 900 mL, 
deaerated by vacuum 

Apparatus 2: 75 rpm with sinkers (see Dissolution 
(711), Figurę 2a) 

Time: 2 n 

Standard solution: (L/1000) mg/mL of USP Fe¬ 
nofibrate RS in Medium f where i is the Capsule labeJ 
claim, in mg, A votume of methanol, not exceedlng 
10%, can be used in the first dilution to solubilize 
fenofibrate, 

Sampie solution: Pass 20 mL of the solution under 
test through a suitable PVDF filter of 0,45-pm porę 
si ze, discardtng the first 2 mL. 

Blank: Medium 
Instrumental conditions 
(See Ultraviolet-Visib(e Spectmscopy (857).) 

Modę: Spectrophotometry 
Detector: UV 288 nm 
Path length: 04-cm flow celf 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeted amount of fe¬ 
nofibrate (C20H21GO.1) disso!ved: 

Result = (AJA s ) x (Cs/L) x Vx 100 

Au - absorbance of the Sample solution 
A s “ absorbance of the Standard solution 
Cs = concentration of the Standard solution 
(mg/mL) 

L = label claim (mg/Capsule) 

V - vo!ume of Medium, 900 mL 

Tolerances: NLT 80% (Q) of the labeled amount of 
fenofibrate (C 20 H 21 CIO,!) rs dissolved. 

Test 3: If the product complies with this test, the label- 
Ing Indicates that the product meets USP Dissoiution 
Test 3. 

Medium: 0.72% sodium lauryl sulfate tn water; 

1000 mL, deaerated 

Apparatus 2: 75 rpm, with sinkers with three prongs 
Time: 30 min 

Standard solution: (L/10) mg/mL of USP Fenofibrate 
RS in methanol, where L is the Capsule label claim in 
mg. Transfer 10,0 mL of this solution to a 1000-mL 
voTumetric fiask, and dii u te with Medium to volume. 
Sample solution: Pass a portion of the solution under 
test through a suitable PVDF filter of 0,45-pm porę 
size. Diiute with Medium, if necessary. 

Instrumental conditions 
(See UltraviofenVisible Spectmscopy (857).) 

Modę: Spectrophotometry 
Detector: UV 290 nm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of fe¬ 
nofibrate (C 20 H 21 CIO. 1 ) dissolved: 

Result = (AJ As) x (Cs/L) xDxl/x!0O 

Au - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs - concentration of the Standard sofution 
(mg/mL) 

L - label claim (mg/Capsule) 

D ~ dilution for the Sampie sofution 

V = vo!ume of Medium, 1000 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 

fenofibrate (C^hbiOCh) is dtssolyed. 

Test 4: If the product complies with this test, the labeh 
ing indicates that it meets USP Dissolution Test 4. 
Medium: 0.05 M sodium lauryl sulfate in water; 

1000 mL 
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Apparatus 2: 75 rpm, with helix sinkers or hoseclamp 
sinkers 

Times: 30 min for products labeled to contain 67 mg, 

134 mg, and 200 mg; 40 min for products labeled to 
contain 43 mg and 1 30 mg 

Standard stock solution: 0,5 mg/mL of USP Fe- 
nofEbrate R5 In Medium prepared as follows. Dissolve a 
suitable quantity of USP Fenofibrate RS, taken in a suit- 
able volumetric fiask, in about 6% of the EotaJ volume 
of methanol, and dlluie with Medium to volume. 

Standard solution: Prepare Solutions of USP Fe¬ 
nofibrate RS in Medium as per Tobie 1 from Standard 
stock solution 


labie 1 


Capsule Strength 
fnig) 

Concentration 

(mg/mLl 

67 

0.065 

130 and 134 

0.13 

200 

0.2 

43 

0.045 


Sampfe solution: Pass a portion of the solution under 
test through a suitable filter of 0,45-jim porę size, dis- 
carding the first 3 mL of the filtrate. 

Instrumental conditions 
(See Ultraviołet-Visibte Spectroscopy (857),) 

Modę: Spectrophotometry 
Detector: UV 291 nm 
Path length: 0.1-cm flow celi 
Analysis 

Samples; Standard solution and Sample solution 
Cafculate the percentage of the labeled amount of fe¬ 
nofibrate (C 20 H 21 CIO,,) dissolved: 

Result = {Au!As) x Cs x V x (1 /i) x 100 

A u = absorbance from the Sample solution 
As - absorbance from the Standard solution 

C% = concentration of the Standard solution 

(mg/mL) 

V = volume of Medium, 1000 mL 
L - label claim (mg/Capsule) 

Tolerances: NLT 80% (Q) of the labeled amount of 
fenofibrate (CzoH^GO.)) is dissolved. 

■ UNIFORMITY OF DOSAGE UNITS (905) 

Procedurę for content uniformlty 
Solution A, Mobile phase, Standard solution, Chro- 
matographic system, System suitability, and Analy¬ 
sis: Proceed as directed in the Assay f except to pre¬ 
pare the Sample stock solution and Sample solution as 
follows. 

Sample stock solution: Place 1 Capsule in a suitable 
volumetric fiask, add Solution A to 10%^20% of the 
finał volume, and stir for 20 min to disintegrate the 
Capsule, Fili the fiask to about 80% with methanol, 
sonicate for 10 min, and stir for 15 min. Dilute with 
methanol to volume to obtain a solution having a 
known concentration of about 0,4-0 ,7 mg/mL of fe¬ 
nofibrate, based on the label claim, 

Sample solution: 60-70 jag/mL of fenofibrate, from 
the Sample stock solution, in Mobile phase Pas* a por¬ 
tion of tnis solution through a PVDF filter of 0.45-jam 
porę size, discarding the first 5 ml. 

Aeceptance crttena: Meet the reąuirements 

IMPURITIES 
• ORGANIC iMPURmES 

Use Sample solution 2 for Capsules labeled to meet the 
requirements of Dissolution Test 2, For all other prod¬ 
ucts, use Sample solution 1. 

Solution A: 1 36 mg/L of monobasic potassium phos- 
phate. Adjust with dilute phosphoric acid (1 in 10) to a 
pH of 2,9 ± 0.05, 


Mobile phase: Methanol and Solution A (4:1) 

System stiitabilify solution: 0.67 mg/ml of USP Fe¬ 
nofibrate RS and 3,35 pg/mL of USP Fenofibrate Related 
Compound B RS in Mobile phase 
Standard solution: 3,35 jig/mL of USP Fenofibrate RS 
and 335 pq/mL of USP Fenofibrate Related Compound 
8 RS in Mobile phase 

Sensitivity solution: 0,67 pg/mL of USP Fenofibrate RS 
and 0.67 pg/mL of USP Fenofibrate Related Compound 
8 KS in Mobile phase , trom the Standard solution 
Sample solution 1: Accurately weigh the contents of 
NLT 20 Capsules. Mix the contents, and transfer a 
weighed portion of the powder, equivalent to about 
67 mg of fenofibrate, to a 100-mL volumetric fiask. Add 
80 mL of Mobile phase , sonicate for 10 min, stir for 15 
min, and dilute with Mobile phase to volume. Pass a 
portion of this solution through a PVDF filter of 0.45- 
pm porę size, discarding the First 5 mL. The finał con¬ 
centration based on the label claim is about 0.67 mg/ 
mL. 

Sample solution 2 (for Capsules labeled to meet the re- 
gulrements of Dissolution Test 2): Weigh the contents 
of NLT 20 Capsules. Mix the contents, melt in an oven 
at 80° for NLT 30 min, and homogenize. Alfow the 
sample to solidtfy. Transfer a weigned portion of the 
sample, equivalent to about 67 mg of fenofibrate, to a 
l OG-ml vGlumetric fiask, di$so!ve in 30 mL of methanol 
with the aid of a mechanicaJ shaker for NLT 4 h, and 
dilute with Mobile phase to vo!ume. Pass through a 
PVDF filter of 0.45-pm porę size, discarding the first 
1-2 mL, The finał concentration based on the label 
claim is about 0.67 mg/mL, 

Chromatographrc system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 285 nm 
Column: 4.ó-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution , Standard solution , 
and Sensitivity solution 
Suitability reguirements 
Resolution: NLT 3.0 between fenofibrate and fe¬ 
nofibrate related compound B, System suitability 
solution 

Column efficlency: NLT 3000 theoretical plates for 
fenofibrate related compound B, System suitability 
solution 

Tailing factor: NMT 2,0 for fenofibrate related com¬ 
pound B, System suitability solution 
Relative standard deviation: NMT 2,0%, Standard 
solution 

Signal-to-noise ratio: NLT 10 for the fenofibrate 
peak, SensitMty solution 
Analysis 

Samples: Standard solution and deslgnated Sample 
solution 

Calculate the percentage of fenofibrate related com¬ 
pound B in the portion of Capsules taken: 

Result = (ry/rj) x (Cs/G/) x 100 

ru = peak response of fenofibrate related 

compound B from the Sample solution 
r s = peak response of fenofibrate related 

compound B from the Standard solution 
Cs = concentration of fenofibrate related 

compound 6 in the Standard solution 
(mg/mL) 

C u - nominał concentration of fenofibrate in the 
Sample solution (mg/mL) 
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Calcu la te the percentage of any other impurity in the 
portion of Ca psu [es taken: 

Result = (rjrs) x (Cj/Q) x 100 

Fu - peak response of each individual impurity 
from the Sample solution 
r s - peak response of fenofibrate from the 
Standard sol u don 

Cj = concentration of fenofibrate in the Standard 
solution (mg/ml) 

- nominał concentration of fenofibrate in the 
Sample solution (mg/mL) 

Acceptance criteria 

lndividual impurities: NMT 0* *5% for fenofibrate re- 
lated compound B; NMT 0.2% for any other individusl 
impurity 

Total impurities: NMT 2.0% 

ADDITIONAL REQUaREfVflENT$ 

* Packaging and Storage: Preserve in well-dosed canta in- 
ers, and storę at contro!led room temperaturę. 

® Labeling: When morę tlian one Dissolution test is given, 
the labeling States the test used only if Test 1 Is not used. 

• USP reference standards (11) 

USP Fenofibrate RS 

USP Fenofibrate Related Compound B RS 
2-[4"(4-Chlorobenzoyl)phenoxy]“2-methylpropanoic 
add, or fenofibric acta* 


Fenofibrate Tablets 


DEFINITiON 

Fenofibrate Tablets contain NLT 90.0% and NMT 110*0% or 
the labeled amount of fenofibrate (CaoFhiCIG*i)* 

IDENTOFSCATION 

• A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay, 

ASSAY 
® Procedurę 

Addified water: Adjust the pH of water with phos- 
phoric acid to 2.5 ± 0.1. 

Mobile phase: Acetonitrile and Addified water (7 0:30) 
System suitability stock solution: 0,1 mg/mL each of 
USP Fenofibrate Related Compound A RS and USP Fe¬ 
nofibrate Related Compound B RS in acetonitrile 
System suitability solution: 0.5 jag/ml each of USP Fe¬ 
nofibrate Related Compound A RS and USP Fenofibrate 
Related Compound B RS in Mobile phase from the Sys¬ 
tem suitability stock solution 

Standard solution: 0,05 mg/mL of USP Fenofibrate RS 
in Mobile phase 

Sample stock solution: Prepare a solution containing 
approximately 2-4 mg/mL of fenofibrate by disintegrat- 
ing the apnropriate number of Tablets with sonication 
in Addified water, using 30% of the fi na! volume of the 
fiask. Add acetonitrile to approxlmateiy 90% of fiask 
volume, and sonicate with periodtc swirling. Dilute with 
acetonitrile to volume. 

Sample solution: 0*05 mg/mL of fenofibrate in Mobile 
phase, based on the la bel cfaim from the Sample stock 
solution , Filter a portion of this solution, discarding the 
first few mL of tne filtra te. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 286 nm 

Column: 4.0-mm x 25-cm or 4.6-mm x 25-cm; 5-pm 
or 4-um packtng LI 


Column temperaturę: 35° 

Flow ratę: 1,2 mL/min 
Injection volume: lOpL 
System suitability 

Sampies: System suitability solution and Standard 
solution 

Suitability reguirements 
Resolution: NLT 2.0 between fenofibrate related 
compound A and fenofibrate related compound B 
peaks, System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Anaiysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of fe¬ 
nofibrate (C2 dH 2 tCI 0 4 ) in the portion of Tablets taken: 

Result = (ru/r*) x (Q/tą) x 100 

r 0 = peak response from the Sample solution 

rs = peak response from the Standard solution 

6 - concentration of USP Fenofibrate RS in the 

Standard solution (mg/ml) 

Co - nominał concentration of fenofibrate in the 
Sample solution (mg/ml) 

Acceptance criteria: 9Q.0%-110.G% 

PERFORMANCE TESTS 
o Dissolution (711) 

Test 1 

Medium: 0*025 M sodium dodecy] sutfate in water; 

1000 mL 

Apparatus 2: 50 rpm 
Time: 30 min 

Addified water: Adjust the pH of water with phos- 
phoric acid to 2.5 ± 0.1. 

Mobile phase: Acetonitrile and Addified water (70:30) 
Standard stock solution: 2.5 mg/mL of USP Fe¬ 
nofibrate RS in acetonitrile 

Standard solution: Dilute the Standard stock solution 
with Medium to obtain a finał concentration of about 
(0.001 x L) mg/ml, where i is the label claim, in mg/ 
Tablet 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0*45-pm porę size, dis- 
cardlng Lhe first few mL of the filtra te* 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 286 nm 

Column: 2-mm x 3-cm; 3-pm packing LI 

Column temperaturę: 35° 

Flow ratę: 1.2 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability regurrements 
Tailing factor: NLT 0.9 and NMT 1*5 
Reiative standard deviat§on: NMT 2.0% 

Anaiysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of fe¬ 
nofibrate (CzahhiClO-j) dissoived: 

Result = (ry/rs) x (Cs/L) xl/xl00 

fu - peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs - concentration of the Standard solution 
(mg/ml) 

i - label claim (mg/Tablet) 

V - volume of Medium, 1000 mL 
Tolerances: NLT 80% (Q) of fhe labeled amount of 
fenofibrate (CjoFhiCIGj) is dissolved. 
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Test 2: 3f the product complies with this test, the label- 
ing indicates that it meets U5P Dissoluthn Test 2, 
Medium: 0.05 M sodrum dodecyl sulfate in water; 
1000 mL 

Apparatus 2: 50 rpm 
Time: 30 min 

Buffer: 1 36 mg/L of monobasic potassium phosphate 
in water. Adjust with diluted phosphoric aad to a pH 
of 2.9 ± 0.05. 

Mobile phase: Methanof and Buffer (80:20) 

Sample solution: Pass a portion of the solution under 
test through a suitable fi Eter of 0.45-jim porę size, dis- 
cardtng the first few ml of the fi [tratę. 

Standard solution: (0.001 x i) mg/mL of USP Fe¬ 
nofibrate RS in Mobile phase , where i is the la bel 
claim, in mg/Tabiet 
Chromatographic system 
(See Chromatography (62 1) y System Su i ta bili ty.) 

Modę: LC 

Detector: UV 286 nm 
Coiumn: 4.6-rnm x 15-cm; 5-pm packing LI 
FIow ratę: 1.0 ml/mm 
Injection volume; 10 ^lL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the Iabeled amount of fe¬ 
nofibrate (C 20 H 31 CfOi) dissolved: 

Result ~ (ru/rs) x (Cs/L) x V x 100 

r u = peak response From the Sample solution 

r 5 = peak response from the Standard solution 

Cs = eon centra ti on of the Standard sofution 
(mg/mL) 

i - label claim (mg/Tabiet) 

V = volume of Medium , 1000 mL 
Toieranees; NLT 80% (Q) of the iabeled amount of 
fenofibrate (CzoHziCfO^) is dissolyed. 

Test 3: If the product complies with this test, the label- 
mg indicates that it meets USP Dissoiution Test 3. 
Medium: 0.05 M sodium Eauryl sulfate in water; 

1000 mL 

Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: 0.012 mg/mL of USP Fenofibrate 
RS in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-j.Lm porę size, dis- 
carding the first few mL of the filtrate and appropri- 
ately diluting with Medium to a concentration siniiJar 
to fnat of the Standard solution. 

Instrumental conditions 
(See Uitraviolet-Vfsible Spectroscopy (857).) 

Modę: Spectro p h otometry 
Detector: UV 292 nm 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the Iabeled amount of fe¬ 
nofibrate (C 2 oH;nCICX0 dissoived: 

Result - (AJAs) x C s x V x D x (1/L) x 100 

Au = absorbance of the Sample solution 
As == absorbance of the Standard solution 
C$ = concentration of the Standard solution 
(mg/mL) 

= volume of Medium, 1000 mL 
- dilution factor 
= tabel claim (mg/Tabiet) 


Toieranees: NLT 75% (Q) of the Iabeled amount of 
fenofibrate (C 2 oH 2 iCICh) is dissoJyed. 

o Uniformjty of Dosage Units (905): Meet the 
reguirements 

IMPURITIE5 
» OflGANIC IMPURITEES 

Acidified water, Mobile phase, System suitability solu¬ 
tion, Sample stock solution, and Chromatographic 
sy sieni: Pruceed as direcied in the Assay. 

Standard solution: 0.5 pg/mL of USP Fenofibrate RS in 
Mobile phase 

Sample sofution: 0.5 mg/mL of fenofibrate En Mobile 
phase , based on the label claim from the Sample stock 
solution. Filter a portion of this solution, discarding the 
first few mL of filtrate. 

System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 2.0 between fenofibrate related 
compound A and fenofibrate related compound B 
peaks, System suitability solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result = ( r v /rs ) x (C s /Cy) x (1/F) x 1 00 

fu - peak response of each Impurity from the 
Sampie solution 

rs ~ peak response of fenofibrate from the 
Standard solution 

Cs = concentration of USP Fenofibrate RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of fenofibrate tn the 
Sampie solution (mg/mL) 

F = relative response factor (see Table 1) 

Acceptance criteria: See Table 1. 


Table 1 


Name 

Relative 

ftetention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%> 

Fenofibrate related 
comoound A 

0.34 

1.3 

0.2 

Fenofibrate refated 
comoound 8 

0.36 

1.0 

0.50 

(3tf5)-3-[4-(4- 

ChlorobenzoyOphe- 

noxy|butan-2-one 

0.50 

— 

- 

Methyf 2-[4-(4~ 
chlorobenzoyl)phe- 
noxy}-2-methyl- 
propanoate 

0.65 

— 

-* 

Ethyl 2-[4-(4- 
ch 1 o ro b e nzoy !) ph e- 
noxy]-2-methyl- 

oropanoate 

0.80 

— 

-* 

(4-Chlorophenyl)t4-(l- 

methylethoX“ 

ylohenyllmethanone 

0.85 

— 

- 

Fenofibrate 

1.00 

.__ 

_ 

Fenofibrate related 
compound C b 

1.35 

- 

- 


a Disregard this impurity. It is a process impurity and is contrólled in the 
drug substance monograph, 

b 1 -Metfiylethyl 2-[[2-[4-(4-chbrobenzoyl}phenoxy]-2-methy[prcipa- 
noy i] D*y]-2-me thy I p ropa n oa te, 
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Table 1 (Continued) 


Name 

Relative 

Retention 

Time 

Relative 

Respcmse 

Factor 

Acceptance 
Criteria, 
NMT (°/o) 

Any unspedfied 
impurity 

— 

1.0 

0.2 

Total impurities 
(indudes fenofibrate 
related compounds A 
and B, and 
unspecified impuri- 
tres) 

— 

— 

1.0 


s Disregard Lhis impurity. Jt is a process impurity and h controlEed m the 
dmg substance monograph- 

b 1 - Melby te thyl 2-[[2-[4-(4<hlorobGn2oyj)phGnoxy]-2-methy Ipropa- 
noy l]oxy ] - Z-m e thy I p ro panoa te. 

ADDlTfiONAL REQUIREMENTS 

* Packaging and Stor ag e: Preserve in well-dosed contain- 
ers, and storę at contro!ted room temperaturę* 

® Labeling: When morę than one Dissoiution test is given, 
the labeling States the Dissoiution test used only if Test 1 
is not usecL 

o USP Reference Standards (Tl) 

USP Fenofibrate RS 

USP Fenofibrate Related Compound A RS 
(4-Chloropheny!)(4-hydroxyphenyl)methanone. 
ĆnHsCIOz 232.66 

USP Fenofibrate Related Compound B RS 
2“[4-(4“Ch[orobenzoyl)phenoxy]-2"methyfpropanoic 
acid, or fenofibric acid. 

Ci 7 H 15 C!04 318.75 


Fenoldopam Mesylate 


CL 



HO 


Ci 6 H l& dN0iCH,S0 3 401.86 

1 tf-3-Benzazepine-7,8-dio3, ó-chloro-2,3,4,5-tetrahydro- 
1-(4-bydroxyphenyl)-, methanesulfonate (salt). 
6-Chloro-2,3,4,5-tetrahydro-1 -(p-hydroxyphenyl)-l H- 
3-benzazepine-7,8-diol methanesulfonate (salt) 

[67227-5 7-0]. 

» Fenoldopam Mesyfate contains not less than 
98,0 percent and not morę than 102,0 percent of 
QćH 16 CINC )3 * CH 4 S0 3/ calculated on the anhy- 
drous basis, 

Packaging and sto ragę—Preserve in tight containers, 
rotected From moisture. Storę at 25% excursions permitted 
etween 15 D and 30 D . 

USP Reference standards (11)— 

USP Fenoldopam Mesylate RS 

USP Fenoldopam Related Compound A RS 

1 -Methyt-3-benzazepine-7,8-diol, 6-ch[oro-2,3,4,5-tetra- 
hydro-1-(4-hydroxyphenyl)-, methanesulfonate (salt). 
CizHieCINOg CH 4 SOj 415,89 


Identification— 

A: Infrared Absorption (197K). 

B: The retention time of the major peak in the ehromato- 
gram of the Assoy preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained In 
the Assoy. 

Water Deferminafion, Method I (921): not morę than 

1 , 0 %. 

Residue on ignifion (281): not morę than 0.1%. 


Dełete the fot łowing: 

®Heavy metals, Method fi (231): 0.002%,® (offtcim Moo- 201 8) 

Limit of iodEde— 

Mobile phase—Prepare a fritered and degassed solution 
containing about 0,94 g of sodium bicarbonate, 0.952 g of 
sodium carbonate, 0.38 g of 4-cyanophenol, and 80 mL of 
acetonitrile in 4 L of water. Make adjustments if necessary 
(see System Suftobility under Chromatography (621)), 

Standard stock solution -^Transfer about 118.1 mg of so¬ 
dium iodide, accurately welghed, to a 1000-mL yolumetric 
fiask. Dissolve in and diiute with water to volume, and mix 
to obtaln a solution containing the equivalent of 100 pg of 
iodide per mL 

Standard Solutions —Pipet 2.0 mL, 4,0 ml, 6.0 mL, and 
8,0 mL of the Standard stock solution into separate 100-mL 
volumetric fiasks, diiute with water to volume, and mix to 
obtain Solutions having known concentratlons of about 
2 pg, 4 jxg, 6 pg, and 8 pg of iodide per mL. 

Test solutfon —Transfer about 300 mg of Fenoldopam Me¬ 
sy! ate, aceurateiy weighed, to a 100-mL voiumetric fiask. 
Dissolve in and diiute with water to volume, and mix. 

Chromatographfc system —The ion chromatograph is 
equipped with a conductivity detector, a 4-mm x 3.5-cm 
anion-exchange guard column, a 4-mm x 15-cm anion-ex- 
change analytical column, and a micromembrane anion 
suppressor column. The flow ratę is about 2.0 mL per min¬ 
utę. The regeneration solution for the suppressor column is 
a 0.050 M sulfunc acid solution, fiowing at a ratę of 5 mL 
per minutę, Chromatograph the ópg per mL Standard soiu- 
tion, and record the peak responses as directed for Proce¬ 
durę: the relative standard deviation for replrcate injections is 
not morę than 5.0%, 

Procedurę —Separately Inject equa! volumes (about 
100 pL) of each of the Standard Solutions and the Test solu¬ 
tion into the chromatograph, record the chromatograms, 
and measure the heights of peak responses. Plot the re- 
sponse of each of the Standard Solutions versus the concen- 
tration, and draw the straight linę best fitting the plotted 
points. From the graph so obtained, determine the guantity 
of iodide in the portion of Fenoldopam Mesylate taken: not 
morę than 0.2% is found. 

Related compounds— 

Buffer solution, System suitabiiity stock solution, and System 
suitability solution —Proceed as directed in the Assay. 

Solution A —Use Mobile phase as prepared in the Assay. 

Solution B —Use filtered and degassed methanol. 

Mobile phase —Use va_riable mixtures of Solution A and So¬ 
lution B as directed for Lhromatographic system. Make ad¬ 
justments if necessary (see System Suitability under Chroma¬ 
tography (621)). 

Test solution —Use the System suitability stock solution, 

Chromatographic system —Proceed as directed in the As¬ 
say, except to program the chromatograph as follows. 
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Time 

(minutes) 

Solution A 
(%1 

Solution B 

im 

Elution 

0 

100 

0 

equiltbration 

0-30 

100 

0 

isocratic 

30-60 

100—>70 

0—>30 

linear aradient 


Procedurę —Inject a volume (about 20 pL) of the Test solu- 
tion into the chromatograph, record the chromatogram, 
and measure the peak responses. Calculate the percentage 
of each impurity in the portion of Fenoldopam Mesylate 
taken by the formula: 

100(0/ii) 

in which n is the peak response for each impurity; and r, is 
the sum of the responses of all the peaks: not morę than 
0.3% of fenoldopam related compound A is found; not 
morę than 0.1% of any other indlviduaf impurity is found; 
and not morę than 1.0% of total impurities is found. 

Umil of residua! solvents— 

Interno / standard solution—Prepare a solution, in organic- 
free water, containing 10 mg of n-butanol per ml. Transfer 
100 pL of this solution to a 10-mL volumetric fiask, di lute 
with dimethyisulfoxtde to volume, and mix. 

Standard solution —Prepare a solution, in organic-free 
water, containing 10 mg each of rc-propanol, isopropyl alco- 
hol and dimethylformamide per mL Transfer 100 pl of this 
solution to a 10-mL volumetnc fiask, dilute with InternoI 
standard solution to volume, and mix. 

Test solution—Transfer about 50 mg of Fenoldopam Me¬ 
sylate, aceurately weighed, to a 1 -mL volumetric fiask. Dilute 
with InternaI standard solution to volume, and sonicate to 
dissolve completely. 

Chromatographic system (see Chromatography <621))—The 
gas chromatograph is equipped with a flame-ionization de- 
tector, a 0.32-mm x 30-m fused-silica capillary column 
coated with a 1.8-pm film of stationary phase G43, and a 
split injection system. The carrier gas is helium, flowing at a 
ratę of about 1 ml per minutę through the column and a 
Split ratio of about 50:1, The injection port and the detector 
lemperatures are maintained at 140° and 260°, respectivefy, 
The column temperaturę is programmed as follows. It is 
maintained for 12 minutes at 40°, then increased at a ratę 
of 8° per minutę to 120°, held for 0.1 minutę, then in¬ 
creased at a ratę of 25° per minutę to 180°, and maintained 
at that temperaturę for 8 minutes. 

Procedurę —Separately inject equal volumes (about 1 pL) 
of the Standard solution, dimethylsulfoxide, and the Test so¬ 
lution into the chromatograph, record the chromatograms, 
and measure the peak areas, Identify, based on retention 
time, any peaks present in the chromatogram of the Test 
solution. Calculate the response factor, f, for each solvent in 
the Standard solution by tne formula: 

(WW W)(r,/r*) 

in which VI4 is the weight, in mg, of the solvent of interest; 
Wi is the weight, in mg, of the interna! standard taken to 
prepare the m terna I standard solution; and n and r R are the 
peak responses for the internal standard and the solvent of 
interest, respectively, obtained from the Standard solution. 
Calculate the percentage, by weight, of each solvent found 
in the Test solution by the formula: 

100 FDinfrĄMfWo) 

in which f is the average response factor for the solvent of 
interest obtained from all injections of the Standard solution; 
D h the dilution factor for the internal standard in the Test 
solution {i.e., 0.0001); r t and n are the peak responses for 
the solvent of interest and the internal standard, respec-. 
tively, obtained from the Test solution; W t is the weight, in 
mg, of the internal standard taken to prepare the internal 


standard solution; and W 0 is the weight, in mg, of Fe¬ 
noldopam Mesylate taken to prepare the Test solution: not 
morę than 0.2% of total residual soh/ents is found. 

Assay— 

Buffer solution —Transfer about 1633 g of monobasic po- 
tassium phosphate and 2 mL of triethylaminę to a 2-L volu- 
metric fiask, and dissolve in i 800 mL of water. Adjust with 
phosphoric acid to a pH of 2.5, dilute with water to vol- 
ume, and mix. 

Mobile phase —Prepare a filtered and degassed mixture of 
Buffer solution and methanol (19:1). Make adjustments tf 
necessary (see System Suitability under Chromatography 
(621)), 

System suitability stock solution —Transfer about 50 mg of 
Fenoldopam Mesylate, aceurately weighed, to a 50-mL volu- 
metric fiask, With the aid of an ultrasonic bath, dissolve in 
and dilute with Mobile phase to volume, and mix. 

System suitability solution —Transfer about 5 mg of USP 
Fenoldopam Related Compound A RS, aceurately weighed, 
to a 50-mL yolumetric fiask. Add about 25 mL of Mobile 
phase, and sonicate to dissolve. Add 5 mL of the System 
suitability stock solution , dilute with Mobile phase to yolume, 
and mix. 

Standard preparation —Dissolye an aceurately weighed 
quantity of USP Fenoldopam Mesylate RS in Mobile phase to 
obtain a solution having a known concentration of about 
0.1 mg per mL 

Assay preparation —Transfer 5.0 mL of the System suitabil¬ 
ity stock solution, aceurately measured, to a 50-mL volumet- 
ric fiask, dilute with Mobile phase to yolume, and mix. 

Chromatographic system (see Chromatography <621))—The 
liquid chromatograph is eauipped with a 225-nm detector 
and a 3.9-mm x 30-cm column that contains packing L1L 
The flow ratę is about 1.7 ml per minutę. Chromatograph 
the System suitability solution , and record the peak responses 
as directed for Procedurę: the resolutron, R, between fe¬ 
noldopam and fenoldopam related compound A is not less 
than 1.5; the column efficiency is not less than 2000 theo- 
retical plates; the tailing factor is not morę than 13; and 
the relative standard deviation for rep lica te injections is not 
morę than 2.0%. 

Procedurę —Separately inject equal voiumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the peak responses, Calculate the guantity, in mg, of 
CisHióCINOs ■ CH.iSCb in the portion of Fenoldopam Mesyl- 
ate taken by the formula: 

500 C(r u /rs) 

m which C is the concentration, in mg per mL, of USP Fe¬ 
noldopam Mesylate RS in the Standard preparation; and ru 
and ft are the peak responses for fenoldopam obtained from 
the Assay preparation and the Standard preparation , respec- 
tive!y. 


Fenoldopam Mesylate Injection 

» Fenoldopam Mesylate Injection is a sterile solu¬ 
tion of Fenoldopam Mesylate. It contains not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of fenoldopam me¬ 
sylate (C 16 HisCINOj ■ ChbSOi). 

Packaging and storage—Preserve as described in Packag- 
ing ona Storage Requirements (659), Injection Packaging, pref- 
erably of Type I glass. Storę in a refrigerator or at eon troi led 
room temperaturę. 
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USP Referenci standard s <11)— 

USP Endotoxin RS 

USP Fenoldopam Mesylate RS 

USP Fenoldopam Related Compound B RS 

1 ff-3-Benzazepine-7,8-diol, 2,3,4,5 Jetrahydro- 
1-(4-hydroxyphenyl>, methanesulfonate (salt), 

C 16 Hi S N0 3 ■ CH 4 SO 3 366.42 
Identification— 

Ai Ihin-iayer Chromatographic Identification Test (201) — 

Test soiution — Pipet 1.0 ml of Injection into a 10-mL vol- 
umetric fiask. Dilute with methanol to voIume, and mix. 

Standard soiution: 1 mg per mL in methanoL 

Application voiume: 20 jiL. 

Devefoping solvent system— Prepare a homogeneous mix- 
ture of acetone, chloroform, acedc add, and water 
{6:2:1:1). Place mixture in a paper-lined chromatographic 
chamber, and equilibrate for about 15 minutes prior to use. 

Procedurę —Proceed as directed in the chapter, and then 
dry the piąte under a current of warm air until completely 
dry, Place the piąte into a second chromatographic cham- 
ber containing iodine crystals, and examine the płate: meets 
the requirements. 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay * 

Bacteriat Endotoxins Test <85}—It contains not morę 
than 84 USP Endotoxin Units per mg of fenoldopam mesyl¬ 
ate. 

Stenlity Tests (71): meets the reguirements, 
pH (791): between 2.8 and 3.8. 

Partkulate Matter in Injections (788): meets the re- 
guirements for small-volume injections. 

Related compounds— 

Diluent, Mobile phase, System suitabiiity soiution. Standard 
preparation t Column treotment, and Chromatographic sys¬ 
tem— Proceed as directed in the Assay, 

Test preparation—Use the Assay preparation . 

Procedurę—Separately inject equal volumes (about lOjil) 
of the Standard preparation and the Test preparation into the 
chromatograph, record the chromatograms, and measure 
the responses for the major peaks. Calcu late the guantity, En 
mg per ml, of fenoldopam related compound B 
(CihHińNCb* CH. t SOj) in the volume of fnjection taken by 
the formula: 

WsS(DsfDu)(ruJn) 

in which W$ is the weśght, in mg, of USP Fenoldopam Re¬ 
lated Compound B RS taken; 5 is the conversion factor from 
the fenoldopam related compound B to the free base (Le., 
0.77026); O s and Ou are the dilution factors for the Standard 
preparation and the Test preparation, respectively (Le v 
0.0001 and 0 . 02 ); and r u and r$ are the average peak re¬ 
sponses for fenoldopam related compound B obtained from 
tne Test preparation and the Standard preparation, respec- 
tively: not morę than 0 , 6 % is found. 

Content of sodium metabisulfite—Transfer 10.0 mL of 
Injection to a glass-stoppcred conical fiask containing 
5,0 ml of OJ N iodine V5, and swirl to disso!ve. Allow to 
stand for exactly 5 minutes, protected from light. Add 
0.5 mL of hydmchioric acid, and ti tratę the excess iodine 
with 0.05 N sodium thiosulfate V$, adding 0,5 mL of starch 
T5 as the endpoint is approached. Perform a blank determi- 
nation, and make any necessary correction, Each mL of 0.05 
N sodium thiosulfate is equivalent to 2,3763 mg of sodium 
metabisulfite: not less than 0.25 mg per mL of Injection is 
found. 

Other requiremeiUs—It meets the reguirements under In- 
jections ona Implanted Drug Products <1). 


Assay— 

Diluent —Dissolve about 1.38 g of monobasio sodium 
phosphate monohydrate in 1 L of water, ad jus t with a phos- 
phonc acid soiution (1 in 9) to a pH of 2.5, and mix. 

Mobile phase —Dlssofve about 1.38 g of monobasic so¬ 
dium phosphate monohydrate and 1.88 g of sodium hex- 
anesulfonate in 1 L of water, adjust with a phosphoric add 
soiution (1 in 9) to a pH of 2.5, and mix. Prepare a filtered 
and degassed mixture of this soiution and methanol 
(67:331. Make adjustments if necessary (see System Suitabii¬ 
ity under Chromatography <621)). 

System suitabiiity soiution —Transfer about 2.74 mg of USP 
Fenoldopam Related Compound S RS, aceurately wekjhed, 
to a 100-mL volumetnc fiask. Dissolve in and dilute with 
Diluent to vo!ume, and mix. 

Standard preparation —Transfer about 26.3 mg of USP Fe¬ 
noldopam Mesylate RS, aceurately weighed, to a 100-mL 
volumetric fiask, and disso!ve in about 75 mL of D//uenf. 

Add, by pipetting, 1.0 mL of the System suitabiiity soiution , 
dilute with Diluent to volume, and mix, 

Assay preparation —Aceurately pipet about 0.5 ml of In- 
jection into a 25-mL volumetric fiask, dilute with Diluent to 
volume, and mix. 

Column trea tmen t— [notę —Th is treatment is reąuired for 
new columns only.] Pump a soiution of cyclam (1 in 1000} 
through the new column for about 3 hours at a flow ratę of 
about 1 mL per minutę, and then pump Mobile phase for at 
least 2 hours at the same flow ratę. 

Chromatographic system (see Chroma tography <621})—The 
liquid chramatograph is eauipped with a 225-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI. 
The flow ratę is about 1.0 mL per minutę. Chromatograph 
the System suitabiiity soiution, and record the peak responses 
as directed for Procedurę; the capacity factor, k', is between 
1 and 3; the column efftciency ts not less than 1800 theo- 
retical plates; and the tailing factor is not morę than 2.5. 
Chromatograph the Standard preparation, and record the 
peak responses as directed for Procedurę: the capacity factor, 
k, is between 4 and 6; the column efficiency is not less than 
1800 theoretical plates; the tailing factor is not morę than 
2.0; and the reiative standard deviation for replicate injec¬ 
tions is not morę than 2.0%. 

Procedurę —Separately inject egual volumes (about 10j.iL) 
of the Standard preparation and the Assay preparation rnto 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg per mL, of fenoldopam mesylate (C^M^CINOa - 
CHdSOj) in the volume of Injection taken by the formula: 

Ws$(Ds f Dv)(ru f rs) 

in which is the weight, in mg, of USP Fenoldopam Me¬ 
sylate RS taken; 5 is the corwerston factor from the fe¬ 
noldopam mesylate to the free base (Le., 0.7610); Dj and 
Du are the dilution factors for the Standard preparation and 
the Assay preparation , respectiveiy (Le., 0.01 and 0.02); and 
fu and rj are the fenoldopam peak responses obtained from 
the Assoy preparation and the Standard preparation , respec- 
tively. 


Fenoprofen Calcium 


O o 



CjoH^CaOó ■ 2H z O 558.63 


USP Monographs 






raphs 


4162 Fenoprofen / Official Monographs 


USP 40 


Benzeneacetlc acid, a-methyi-3-phenoxy-, caicium salt 
dihydrate, (±)-. 

Ca Idu m (±)-tt>phenoxyhydratropate dihydrate 
[53746-45-5]. 

Anhydrous 522,61 [34597-40-5], 

» Fenoprofen Caicium contains not less than 
97.0 percent and not morę than 103.0 percent of 
(CisHnO^Ca, cafcuiated on the anhydrous basis, 

Padiagincj and sto ra ge— Pres erve in tlght containers. 

USP Reference standard* (11}— 

USP Fenoprofen Caicium RS 
Identification— 

A: Infrared Absorptlon (197K). 

B: Heat a 1 in 50 mixture of rt with acetrc add, filter, and 
add 2 ml of ammonium oxalate TS to the fEltrate: a wbite 
precipitate, which is soluble in 3 N hydrochlonc add, Es 
rormed. 

Water Determination, Method I (921): between 5.0% 
and 8.0%. 



Dełeie the fotlowlng: 

*Heavy mefcals, Method // (231): 0 001%,* (cmiciai T^rv2oi a) 

Chromatographic purity— 

Solution A —Prepare a fEltered and degassed mixture of 
water and acetic add (98:2). 

Solution B —Prepare a filtered and degassed mfxture of 
acetonitrile and acetic add (98:2)* 

Mobile phase —Use yariable mExtures of Solution A and 5o- 
lution B as directed for Chromotographic system . Make ad- 
justments if necessary (see System Suitability under Chroma - 
tography (621)). 

Difuen t; a m i xt u re of watę r and a c eto n rtri 1 e (1:1), 
System suitability solution —Dissolve accurately weighed 
guantities of 3-phenoxybenzok acid and USP Fenoprofen 
Caicium RS En Diluent to obtain a solution containing about 
0.02 mg of each per ml. 

Standard solution —Dissolve an accurately weighed quan- 
tity of USP Fenoprofen Caicium RS in Diluent to obtain a 
solution having a known concentration of about 0.02 mg 
per mL. 

Test solution —Transfer about 200 mg of Fenoprofen Cal- 
cium, accurately weighed, to a 100-mL yolumetric fiask, dis- 
solve in and di lute with Diluent to volumą and mfx, 

Chromatographic system (see Chromatography (621 ))—The 
Siquid chromatograph is equipped with a 270-nm detector 
and a sultable 4.6-mm x 25-cm column 1 that contains 5-pm 
packing L7. The flow ratę is 1.5 ml per minutę. The ehro- 
matograph is programmed as follows. 


Time 

(minutes) 

Solution A 

Solution 8 
(%> 

Elution 

0 

70 

30 

equi libra lian 

0-3 

70 

30 

isocratic 

3^1 

70-410 

30—?-90 

linear qradient 

41-42 

10 

90 

isocratic 

42-43 

10-4 70 

90-430 

Irnear gradient 

43“55 

70 

30 

re-enuiElbration 


Chromatograph the System suitability solution, and record 
the peak responses as directed for Procedurę ; the relative 
retention dmes are about 0.89 for 3-phenoxybenzoic add 
and 1.0 for fenoprofen; the resolution, /?, between 3-phem 
oxybenzoic acid and fenoprofen is not tess than 9,0; and 
the taEling factor for the fenoprofen peak is not morę than 
2.0. Chromatograph the Standard solution, and record the 

1 One suitahle column brand is the Zorba* EcUpse XDB-C8, 


peak responses as directed for Procedurę: the tai ling factor 
for the fenoprofen peak is not morę than 2.0; and the rela- 
tive standard deviation for replicate injectlons is not morę 
than 2.0%, 

Procedurę— Separatety inject equal volumes (about 20 jiL) 
of the Sfor? dard solution and the Test solution In to the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses. Calculate the percentage of each impurity 
in the portion of Fenoprofen Caicium taken by the formula: 

10,000(C/W)(n/r s ) 

in which C is the concentration, in mg per mL, of USP Fe¬ 
noprofen Caicium RS in the Standard solution; W is the 
guantity, in mg, of Fenoprofen Caicium taken to prepare 
the Test solution; r, is the response for each impurity peak 
obtained from the Test solution; and r s is the response of the 
fenoprofen peak obtained from the Standard solution: not 
morę than 0.5% of any individual impurity Is found; and 
not morę than 2.0% of tofal impurities is found. 

Content of caicium— 

Test solution— Transfer about 750 mg of Fenoprofen Cal- 
eium, accurately weighed, to a 50-mL yolumetric fiask, dis- 
solve in alcohof with the aid of heat, if necessary, cool, db 
lute with alcohol to volume, and mix. 

Procedurę —In a 150-mL beaker, mix 70 ml of water, 

2 mL of sodium hydroxide solution (1 in 10), and about 
0,3 g of hydroxy naphthol blue. Add about 1 ml of the Test 
solution , and titratę to the blue endpoint with 0.05 M ede- 
tate disodium. Transfer 10,0 mL of the Test solution to the 
solution so obtained, and titrate to the blue endpoint with 
0,05 M edetate disodium V5. Each mL of 0,05 M edetate 
disodium is equlvalent to 2,004 mg of Ca: not less than 
7,3% and not morę than 8.0% of Ca, catculated on the 
anhydrous basts, ts found. 

Assay— 

Mobile phase —Prepare a sultable degassed mixture of at- 
etonltrile, water, and phosphoric acid (50:49.6:0,4). Make 
adjustments if necessary (see System Suitability under Chro- 
matography (621)). 

Diluting solution —Prepare a mlxfure of methanol and 
water (700:300). 

Resolution solution* —Prepare a solution in Diluting solution 
containing about 1 mg of Fenoprofen Caicium and 1 mg of 
gemfibrozll per mL. 

Standard preparation— Transfer about 70 mg of USP Fe¬ 
noprofen Caicium RS, accurately weighed, to a 100-mL vob 
umetric fiask, add 0.5 mL of 0.5 N hydrochlonc add and 
2 mL of acetone, and dissolve by shaking. Di lute with Dilut- 
ing solution to volume, and mix. 

Assay preparation —Transfer about 70 mg of Fenoprofen 
Caicium, accurately weighed, to a 100-mL yolumetric fiask, 
add 0.5 mL of 0,5 H hydrochlonc add and 2 ml of acetone, 
and dissofye by shaking. Dilute with Diluting solution to voi- 
ume, and mlx. 

Chromatographic system (see Chromatography (62 1))—The 
fiquid chromatograph Es eguipped with a 272-nm detector 
and a 4.6-mm x 15-cm column that contains 5-^im packing 
L7. The flow ratę is about 2 mL per minutę, Chromatograph 
the Resolution solution , and record the peak responses as 
directed for Procedurę: the relative retention times are about 
0.5 for fenoprofen and 1,0 for gemfibrozil; the tailing factor 
for the fenoprofen peak is not morę than 2; and the resolu¬ 
tion, R, between the fenoprofen peak and the gemfibrozrl 
peak Is not less than 8. Cnromatograph the Standard prepa¬ 
ration, and record the peak responses as directed for Proce¬ 
durę: the column efficiency determined from the fenoprofen 
peak is not less than 3000 theoretical plates; and the refa- 
tive standard deviation for replicate injectlons is not morę 
than 2.0%. 

Procedurę —Separately inject equal yolumes (about 20 jiL) 
of the Standard preparation and the Assay preparation into 
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the ehromatograph, record the chromatograms, and meas- 
ure the responses for the major pealcs. Calculate the quan- 
ti ty, in mg, of (CisHijO^iCa in the portion of Fenoprofen 
Calcium taken by the formula: 

WOąruIrs) 

fn which C te the concentration, in mg per mL, of anhy- 
drous fenoprofen calcium in the Standard preparation, as de 
termined from the concentration of USP Fenoprofen Cal¬ 
cium RS, corrected for moistu re eon tent by a titnmetric 
water determination; and ru and r s are the fenoprofen peak 
responses obtained from the Assay preparation and the Stan* 
dard preparation , respecth/ely. 


Fenoprofen Calcium Capsules 

» Fenoprofen Calcium Capsules contain not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of fenoprofen 

(C15H14O3). 

Packaging and storage—Preserve m welkdosed contain- 
ers. 

USP Reference standards (11)— 

USP Fenoprofen Calcium RS 
USP Fenoprofen Sod i urn RS 

Identificafian— 

A: Transfer a portion of Capsule contents, equivalent to 
about 85 mg of fenoprofen, to a 125-mL separator contain* 
ing 5 mL of acetone and 2 mL of 6 N hydrochloric add. 

Swirl to dissolve, add 15 mL of water, and extract with three 
15-mL portions of chloroform, draining each chloroform ex- 
tract through a layer of about 2 g of anhydrous sodium sul- 
fate, supported on glass woot and previously washed with 
chloroform, into a 50-mL volumetnc fiask, Rinse the sodium 
sulfate filter with about 2 mL of chloroform, collect the nns- 
rng with the combined chloroform extracts, dilute with 
chloroform to vo!ume, and mix. Transfer this solution to a 
suitable fiask, and evaporate on a water bath with the aid of 
a current of air to dryness: the IR absorption spectrum of a 
film of the Eiquid residue thus obtained between sodium 
chloride plates exhibits maxima only at the same wave- 
lengths as that of a similar preparation of USP Fenoprofen 
Calcium RS, 

B: Place an amount of Capsule contents, equivalent to 
about 300 mg of fenoprofen, in a suitable Container, and 
dissoive in 10 mL of acetone, Fiiter the solution through pa- 
per, and collect the fil tratę in a crucible, Carefully evaporate 
to dryness, and ignite the crucible and its contents, Dissolve 
the residue in 10 mL of 1 N hydrochloric add, transfer the 
solution to a beaker, add 2 drops of methyl red T5, neutral- 
r ze with 6 N ammonium hydroxide, and add 3 N hydrochlo* 
ric acid dropwise until the solution is add to the indicator 
Upon the addition of ammonium oxalate TS, a white preerp- 
i tatę te formed, The residue so obtained is insoluble in acetic 
add but dissolves in hydrochloric acid, 

Dissolution {711}— 

Medium: pH 7,0 phosphate buffer (see Buffer Solutions 
in the section Reagents, Inciicators, and Solutions); 1000 mL* 

Apparatus 1: 10-mesh basket; 100 rpm. 

Time: 60 minutes. 

Procedurę —Filter 20 mL of the solution under test, and 
transfer 5.0 mL of the fil tratę to a 25-ml volumetnc fiask. 
Dilute with Dissolution Medium to volume, and mix. De ter* 
minę the absorbances of this solution and a Standard solu* 
tion prepared from USP Fenoprofen Sodium RS, in the same 
medium having a known concentration of about 60 pg per 
mL, at the wavelength of maximum absorbance at about 


270 nm, using Dissolution Medium as the blank, Calculate 
the amount of CisH^Os dissolved, in mg, by the formula: 

(242.28 / 264.26)(5Q(Au / Aś) 

tn which 242.28 is the molecular weight of fenoprofen; 
264.26 is the molecular weight of anhydrous fenoprofen so¬ 
dium; C te the concentration of anhydrous fenoprofen so¬ 
dium in the Standard solution, as determined from the con¬ 
centration of USP Fenoprofen Sodium RS corrected for 
moEsture eon tent by a titrimetne water determination; and 
A u and A% are the absorbances of the Solutions obtained 
from the substance under test and the USP Reference Stan¬ 
dard, respectively. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of CisHhOj is dissolved in 60 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 

Assay— 

Mobile phase. Di lut ing solution, Resofuthn solution , Stan - 
dard preparation, and Chromatographic sysfem—Proceed as 
directed in the Assay under Fenoprofen Calcium . 

Assoy preparation —Weigh the contents of not fewer than 
20 Capsules, and calculate the average weight per Capsule. 
Mix the combined contents of the Capsules, and transfer an 
accurateiy weighed portion, equivalent to about 150 mg of 
fenoprofen, to a 250-mL volumetric fiask. Add about 
200 mL of Diluting solution, and sonreate for about 15 mrn- 
utes. Al Iow to cool, dilute with Diluting solution to volume, 
mix, and pass through a suitable filter, dtecarding the first 
10 mL of the filtrate. Use the elear filtrate as the Assay prep¬ 
aration i. 

Procedurę— Proceed as direoted in the Assoy under Fe¬ 
noprofen Calcium . Calculate the quantity, in mg, of fe¬ 
noprofen (C 15 H 14 O 3 ) in the portion of Capsules taken by the 
formula: 

(484.55 / 522.61)0 000C) (r u I h) 

in which 484.55 is two times the molecular weight of fe¬ 
noprofen; 522,61 is the molecular weight of fenoprofen cal¬ 
cium; and the other terms are as defined fherein. 


Fenoprofen Calcium Tablets 

» Fenoprofen Calcium Tablets contain not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of fenoprofen 

(CisHmOi). 

Packaging and storage—Preserve in well-closed contain- 
ers. 

USP Reference standards (11 }— 

USP Fenoprofen Calcium RS 
USP Fenoprofen Sodium RS 

Identification—An amount of ftnely powdered Tablets re- 
sponds to the Identification tests under Fenoprofen Calcium 
Capsules. 

Dissolution (711)— 

Medium: pH 7.0 phosphate buffer (see Buffer Solutions 
in the section Reagents, Inaicators , and Solutions); 1000 mL. 
Apparatus 1: 10-mesh basket; 100 rpm. 

T7me; 60 minutes. 

Procedurę —Filter 20 mL of the solution under test, and 
transfer 10,0 mL of the filtrate to a 700-mL volumetrSc fiask, 
Dilute with Dissolution Medium to volume, and mix. De ter- 
minę the absorbances of this solution and a Standard solu¬ 
tion prepared from USP Fenoprofen Sodium RS, in the same 
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medium having a known concentration of about 60 ptg per 
mL at the wavelength of maximum absorbance at about 
270 nm, using Dissolution Medium as the blank. Calcuiate 
the amount of CisHmOs dissoived, in mg, by the formula: 


(242,28 i 264.26)0 0Q{A u / A s ) 

in whith 242.28 Is the moiecuiar weiqht of fenoprofen; 
264.26 is the moleeular wetght of anhydrous fenoprofen so- 
dium; C is the concentration of anhydrous fenoprofen so- 
dium in the Standard solution, as determined from the con¬ 
centration of USP Fenoprofen Sodium RS corrected for 
moisture eon tent by a titrimetric water determination; and 
Au and A* are the absorbances of the Solutions obtalned 
from the substance under test and the USP Reference Stan¬ 
dard, respectively. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of C] 5 Ht.|O 3 Is dissolved in 60 minutes. 

Uniform3ty of dosage units (905): meet the require- 
ments. 



Assay— 

Mobile phase, Diluting solution, Resoiution solution, Stan¬ 
dard preparation, and Chromatographic system —Proceed as 
directed in the Assay under Fenoprofen Colcium. 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equlvalent to about 6000 mg of fenoprofen, to 
a 250-mL volumetric fiask, add 50 mL of 0.5 N hydrochloric 
acid, and sonicate for 10 minutes, shaking the solution occa- 
sionally. Ditute with acetone to volume, sonicate for 10 min¬ 
utes, and stir for an additional 30 minutes. Transfer 5,0 ml 
of this solution to a 200-mL vo!umetric fiask, dilute with 
Diluting solution to volume, and mix. Pass a portion of this 
solution through a suitable filter having a 0,5-jim or finer 
porosi ty, discarding the first 8 mL of the filtra te, and use the 
elear mtratę as the Assay preparation. 

Procedurę—Proceed as directed in the Assay under Fe¬ 
noprofen Caicium. Calcuiate the quantity, in mg, of fe¬ 
noprofen (CisHi-sCh) in the portion of Tablets taken by the 
formula: 


(484.55 / 522.61 )(10,000Q(r u / rs) 

in which 484.55 is two limes the moleeular weight of fe¬ 
noprofen; 522.61 is the moleeular wetght of fenoprofen cal- 
dum; and the other terms are as defined therein. 


Fentanyl 



C 2 2 H 2 B N z O 336.47 

Propanamrde, N-phenyl-N-[l-(2-phenylethyi)-4-piperidiny0; 
M-(l-Phenethy!piperidrn-4-yl)-/V-phenylpropionamide 
[437-38-7]. 

DEFENITION 

Fentanyl eontains NLT 98.0% and NMT 102,0% of the la¬ 
beled amount of C 2 2 HzbN 20 , calculated on the dried basts. 
[Caution —Great care should be taken to prevent Inhaling 
parli des of Fentanyl and exposing the skin to it.] 


IDENTIFiCATION 
O A. 1MFRARED ABSORPTIOW (197K) 

o R, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the 4ssoy. 

ASSAY 
o Procedurę 

Solution A: Add 3 mL of tnethylamine to about 950 mL 
of water in a 1000-mL votumetric fiask. Adjust with per- 
chloric acid to a pH of 2.62 ± 0.02, and dilute with 
water to votume. 

Solution B: Acetonitnle 

Diluent: Solution A and Solution B (9:1) 

Mobile phase: See Tobie 7, 


Table 1 


Time 

Solution A 

Solution B 

(mini 


{%) 

0 

90 

10 

2 

90 

10 

3.5 

85 

15 

5,1 

82 

18 

7.6 

72 

28 

11.5 

63 

37 

15 

40 

60 

19 

40 

60 

20 

90 

10 

25 

90 

10 


System suitability stock solution: 0,4 mg/mL of USP 
Fentanyl Relatea Compound A RS, and about 0.1 mg/ 
mL each of USP Fentanyl Related Compound B RS, USP 
Fentanyl Related Compound D RS, USP Fentanyl Related 
Compound E RS, and USP Fentanyl Related Compound 
G RS, prepared by dissofying in a suitable volumetric 
fiask 50% filled with acetonitnle and diluting with water 
to volume 

Standard stock solution: 1 mg/ml of USP Fentanyl RS 
prepared by dissolving in a suitable volumetrlc fiask 
40% filled with acetonitrile and diluting with water to 
volume 

Standard solution: 0.1 mg/mL of USP Fentanyl RS from 
the Standard stock solution in Diluent 
System suitability solution: 03 pg/mL each of USP 
Fentanyl Related Compound B RS, USP Fentanyl Related 
Compound D RS, USP Fentanyl Related Compound G 
RS, and USP Fentanyi Related Compound E RS; 1.3 (ig/ 
mL of USP Fentanyi Retated Compound A RS; and 
100^g/mL of USP Fentanyl RS, prepared by diluting an 
appropriate amount of System suitability stock solution 
and Standard stock solution in Diluent 
Sample stock solution: Transfer 100 mg of Fentanyl to 
a 100-mL volumetric fiask. Add 25 mL of acetonitrile, 
dissolve by shaking, and dilute with Diluent to vo!ume. 
Sample solution: OJ mg/ml of Fentanyl from the Som¬ 
pie stock solution in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 206 nm 

Cofumn: 4.6-mm x 15-crn; 3.5-jim packing L7 
Coiumn temperaturę: 35° 

Flow ratę: 1 mL/min 
Injection size: 30 pi 
System suitability 
Sample: System suitability solution 
Suitability reguirements 

Tailing factor: NLT 0.5 and NMT 2.0 for fentanyi 
and afl fentanyi related compound peaks 
Resoiution: NLT 1.2 between fentanyl and fentanyl 
related compound E peaks 
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Rdative standard dedation: NMT 0.7% for 
fentanyl and NMT 10% for all fentany! refated 
compounds 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the łabeled amount of 
fentanyJ (C^FkaN^O) in the portion of Fentany! taken: 

Result - (ro/r s ) x (CJCJ) x 1 00 

r u = peak response of fentany! from the Sample 
solution 

r s - peak response of fentany! from the Standard 
solution 

Cs = concentration of fentany] in the Standard 
solution 

Cu = concentration of Fentany! in the Sample 
solution 

Acceptance criteria: 98.0%-102.0% on the drled basis 

IMPURITJE5 

* RESIDliE ON Ignition (281): NMT 0,5% 


Delete the foli owiń g: 

** HEAVY METALS, Method II (231): NMT 20 ppm* i- 

i«v2oiaj 

• ORGANK iMPURiTIES 

Solution A, Solution B, Diluent, System suitability so¬ 
lution, Sample stock solution, and Chromatographic 
system: Proceed as directed m the Assay . 

Standard stock solution: 1.2 jig/mL in Diluent pre- 
pared by dissolving 0,1 mg/mL of USP Fentany! Related 
Compound E RS in a suitable volumetrie fiask 50% filled 
wlth acetonitriie and then diluting with water fo vol- 
ume. Dłlute an aliauot of thrs solution with Diluent to 
achieve the desrred concentration. 

Standard solution: 0.024 pg/mL of USP Fentanyl Re¬ 
lated Compound E RS from the Standard stock solution 
in Diluent 

Sample solution: 25G pg/mL of Fentanyl from the Sam¬ 
ple stock solution in Diluent 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of each inaMdual impurity in 
the portion of Fentanyl taken: 

Result = (rjrs) x (Cs/Cu) x (1 /F) x 100 

- peak response of each indlvidual impurity 
from the Sample solution 

n = peak response of fentanyl refated compound E 
from the Standard solution 
Cs - concentration of USP Fentanyl Related 

Compound E RS in the Standard solution 
(ng/mL) 

Cu - concentration of Fentanyl in the Sample 
solution (pg/mL) 

F = re!ative response factor of the fentanyl related 
compounds (see labie 2) 

Acceptance criteria: See Tobie 2. 

[Notę—I dentify fentanyl related compound C and 
fentanyl related compound F by using the re!ative re- 
tention times provided in Tobie 2. Identify the other 
impurity peaks in the sample by comparjng them to 
those in the System suitability solution.] 


Table 2 


Na me 

Retative 

Retention 

Time* 

ftelative 
Response 
Facto r>» 

Acceptance 

Criteria, 

NMT 

Fentanyl related 
compound B c 

0.28 

0,67 

0.015 

Fentany! related 
rompound Cd 

0,56 

0.67 

0.25 

Fentanyl related 
comnound D e 

0.86 

0.97 

0,015 

Fentanyl related 
compound O 

0.89 

0.82 

0.25 

Fentanyl related 
comoound Fs 

0.92 

0.75 

0.25 

Fentanyl related 
comoound E b 

0.98 

1.0 

0.015 

Fentanyl 

1,00 


_ 

Fentanyl related 
compound A 1 

1.26 

0.55 

0.25 

Indiyidual 
unspecified 
im du ri des 



0,10 

To tal impurities 

— 

— 

0.5 


'The relaiive retention time is calculated based on fentanyl. 

&The relativE response factor (RRF) is calculated based on fentanyl related 
compound E. 
f 4 -Ani lino piperidi ne. 

d A/-Pheny I-N-(4 -pipę ri d i nyl Jpropan ami de * 
p N-Phenyl- 1 -(pheny Imethy l)-4 * p rperJ dinami ne. 

I W-( 1 - Ph en ethy Ipi peridi n-4-y!)-A/-pheny laceta m ide. 
s N-0 -BenzyM-piperidinyl)prop[onanilide, 

II N- Pheny I-1 -{2-p heny! e thy l)- 4 -pi peridl na rn En e. 

1 (2-Bromoethyl)benzene. 

(Organie Impurities postponed indefinitely) 

SPEC1FIC TESTS 

• Loss ON DRYING (731): Dry a sample in a vacuum at 60° 
for 2 h: tt ioses NMT 0.5% of its weight 

ADDITIONAL REQUIREMENTS 

• Packaging and Stohage: Pre$erve in tightly elosed, light- 

resistant containers. Storę at 25°, excursions permittea 
between 1 5° and 30°. 

® USP Reference Standards (11) 

USP Fentanyl RS 

USP Fentanyl Related Compound A RS 
USP Fentany! Related Compound B RS 
USP Fentanyl Related Compound D RS 
USP Fentanyl Related Compound E RS 
USP Fentanyl Related Compound G RS 


Fentanyl Citrate 



C;,H 28 N 2 0 • CsHsO? 528.59 

Propanamide, N-phenyl-N-[1 -(2-phenylethyl)-4-piperidrnyl]* f 
2-hydroxy-1,2,3-propanetricarboxyfate (1:1). 
N-(l-Phenethyl-4-piperidy!)propionanilide citrate (1:1) 
[990-73-8]. 


USP Monographs 




















onograpns 


4166 Fentanyl / Official Monographs 


USP 40 


» Fentanyl Citrate contains not less than 
98.0 percent and not morę than 102.0 percent of 
C 22 H 28 N 2 O ■ CsHsO?, calculated on the dried 
basis. 

[Caution—Great care should be taken to prevent 
inhaiing partides of Fentanyl Citrate and exposing 
the skin to /(.] 

Packaging and storage—Preser ve in well-closed, light-re- 
sistant containers. Storę at 25°, excursions permitted be- 
tweert 15° and 30°. 

USP Referenci standards (11)— 

EJSP Fentanyl Citrate RS 
idantificafEon— 

A: Infrared Absorption <197K). 

B: Ultraviolet Absorption (197U)— 

Solution: 500 Lig per mL 

Medium: dilute hydrochforic acid in methanol (1 in 10). 
Loss on drying (731)—Dry it In vacuum at 60° for 2 hours: 
it loses not morę than 03% of 3ts weight. 

Restdue on ignition (281): not morę than 03%. 

Dełete the fołtowing: 

# Heavy metals, Method II (231): 0.002%,* torneiBti^^loiśj 

Ordiraary impuiities (466)— 

Test solution: a mixture of chloroform and methanof 
(4:1). 

Standard solution: a mtxture of chloroform and methanol 
(4:1) except to eliminate the 0.01 mg per mL solution and 
add a 0.02 mg per mL solution. 

Procedurę— Use a thin-Jayer chromatographic piąte coated 
with chromatographic silica gel with a calcium sulfate 
binder. 

Etuant: a mixture of chloroform, methanol, and formie 
acid (85:10:5). 

Visualization: 3, 

Assay—D3ssolve about 500 mg of Fentanyl Citrate, accu- 
rately weighed, in 30 ml of gladal acetic acid. Add 3 drops 
of p-naphtholbenzein T$, and titrate with 0.05 N perchlonc 
add VS. Perform a blank determination, and make any nec- 
essary correction. Each mL of 0,05 N perchloric acid is 
equivalent to 26.43 mg of C 22 H 2 BN 2 O ■ CgHeOy. 


Fentagiyi Citrate Injectaon 

» Fentanyl Citrate Injection is a sterile solution of 
Fentanyl Citrate in Water for Injection* It contains 
the equivalent of not less than 90,0 percent and 
not morę than 110.0 percent of the labeled 
amount of fentanyl (C 22 H 2 eN 20 ) / present as the 
citrate, 

Packaging and storage—Preserve in single-dose contain¬ 
ers, preferably of Type I glass, protected from light, 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Fentanyl Citrate RS 

Identifkation—The retention time of the major peak in 
the chro mato gram of the prepa radon corresponds to 

that in the chroma tog ram of tne Standard preparation , as 
obtained in the Assay. 

Bacterial Erodotoxins Test (85)—It contains not morę 
than 50.0 USP Endotoxin Units per mg. 


pH (791): between 4.0 and 73, 

Other requirementS“lt meets the reguirements under in¬ 
jection s and Implanted O rug Products (1). 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture 
containing 4 vo!umes of ammonium acetate solution (1 in 
100) and 6 valumes of a mixture of methanol, acetonitrile, 
and gladal acetic acid (400:200:0.6). Adjust this solution to 
a pH of 6,6 ± 04 by the dropwise addition of gladal acetic 
acid, and make adjustments if necessary (see System Suitabil- 
ity under Chromatography (62 1)), to obtain a retention time 
of about 5 minutes for the fentanyl peak. 

Standard preparation —Dissolve an accurately weighed 
cjuantity of USP Fentanyl Citrate RS in water, and quantita- 
t!vety dilute with water to obtain a solution having a known 
concentration of about 80 pg per mL. 

Assay preparation —ff necessary, dilute the Injection with 
water so that each ml contains the equivalent of about 
50 pg of fentanyl. 

Chromatographic system (see Chromatography (621))—The 
figuid chromatograph is eautpped with a 230-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI. 
The flow ratę is about 2 mL per minutę, Chromatograph the 
Standard preparation , and record the peak response as di- 
rected for Procedurę; the tailing factor for the fentanyl peak 
is not morę than 2.0, and the relative standard deviation for 
replfcate injections is not morę than 2,0%, 

Procedurę —Separately inject equal volumes (about 25 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in pg, of fentanyl (CziFUaNUO) in each mL of the Injec- 
tion taken by the formula: 

(336.48/52839)CD(r u /fj) 

in which 336.48 and 52839 are the molecular weights of 
fentanyl and fentanyl citrate, respectlvdy; C is the concen¬ 
tration, in pg per mL, of USP Fentanyl Citrate RS in the 
Standard preparation; O is the dii u tion factor used to obtain 
the Assay preparation; and r u and r$ are the peak responses 
for the fentanyl peak obtained from the Assay preparation 
and the Standard preparation , respectively. 


Fenie Subsmifate SolutBoo_ 

Fe^0H)z(S0 4 )i 737.71 
Basic ferric sulfate solution. 

Monsets Solution [1310-45-8], 

» Ferric Subsulfate Solution contains, in each 
100 mL, basie ferric sulfate equivalent to not less 
than 20 g and not morę than 22 g of iron (Fe). 
Ferric Subsulfate Solution may be prepared as fol- 
lows, Add 55 mL of Sulfuric Acid to 800 mL of 
water in a porcelain dish and heat to nearly 
100°, then add 75 mL of nitric acid, and mix. 
Divide 1045 g of Ferrous Sulfate, coarsely pow- 
dered, into 4 portions, and add these portions 
one at a time to the hot liquid, stirring after each 
addition until effervescence ceases. If, after the 
Ferrous Sulfate has dissolved, the solution has a 
black color, add nitric acid, a few drops at a 
time, with heating and stirring, until red fumes 
cease to be evolved. Boil the solution until it as- 
sumes a red color and is free from nitra te, as 
indicated by the test for Limit of nitrate below, 
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maintaining the volume at about 1000 mL by the 
addition of water as needed, Cool, and add 
enough water to make the solution measure 
1000 mL Filter, if necessary, until the Solution rs 
elear. 

Packaging and storage —Preserve in tight, light-resistant 
eontainers, and storę at temperatures above 22 D , 

Labeling —The labei Indicates that crystallization may occur 
if the Solution is exposed to temperatures below 22°, and 
ihat wamning wil! redissolve the crystals. Labei it to indicate 
that it is intended for topical and vaginal use only. 
Identification— 

A: A 1 in 20 dilution of the Solution in water yields a 
brownish-red precipitate with ammonia TS. 

B: A 1 in 20 dilutton of the Solution in water yields a 
blue precipitate with potassium ferrocyanide TS, 

Cr A 1 in 20 dilution of the Solution in water yields a 
white precipitate with barium chloride TS that is insoluble in 
hydrochloric acid. 

Limit of n It ratę—Add a elear ery stal of ferro us sulfate to a 
cooled mixture of equal volumes of sulfuric acid and a 1 in 
10 dilution of the Solution in water: the crystal does not 
become brown, nor does a brownish-black color develop 
around it. 

Limit of ferrous salts —Add a few drops of freshiy pre- 
pared potassium ferrieyanide TS to 2 mL of 1 in 20 dilution 
of the solution in water: a brown color is produced and the 
solution remains free from even a transient green or green- 
ish-blue color. 

Assay— -Transfer 10.0 mL of the Solution to a 100-mL volu- 
metnc fiask, dilute with water to volume, and mix, Transfer 
lO.OmL of thrs solution to a glass-stoppered conical fiask, 
and add 5 mL of hydrochloric add and 3 g of potassium 
iodide. insert the stopper into the fiask, and allow the ma¬ 
turę to stand for 15 minutes. Add 15 ml of water, and ti- 
trate the liberated iodlne with 0.1 N sodium thiosulfate VS, 
using starch TS as the tndicator, Each ml of 0.1 N sodium 
thiosulfate is equivalent to 5.585 mg of iron (Fe)- 


Ferric SgaBfate _ 

Fe^SO^j • xH 2 0 (anhydrous) 399.88 
Ferric persulfate. 

Ferric sesquisulfate, 

Ferric tersulfate fi 0028-22-5]. 

Hydra te [142906-29-4]. 

» Ferric Sulfate is hydrated ^(SOą)^ It contains 
not less than 73.0 percent and not morę than 
80.0 percent of Fe 2 (S 04 )^ 

Packaging and storage —Preserve in tight, light-resistant 
eontainers, and storę at eon troi I ed room temperaturę. 
LabeJing —Label it to indicate that it is intended for use in 
compoundmg topical and periodontal dosage forms only. 
Identification —Dbsulve 0.5 g in a mUture of 50 mL of 
water and 3 mL of hydrochloric acid: this solution meets the 
reguirements for the Ferric Salts test under tron (191). 

Limit of insoluble matter —Transfer 10 g in a covered 
beaker, and dissolve in a mixture of 100 mL of water and 
5 mL of sulfuric acid. Heat to boiling, and warrn on a steam 
bath for 1 hour. Filter the hot solution through a ta red 
sintered-glass erucible of ftne porosity. Wash the beaker and 
the filter with hot water, dry the erucible at 1G5 & , cool in a 


desiccator, and weigh: not morę than 2 mg of insoluble 
matter is found (0.02%). 

Limit of chloride —Drsso!ve 1 g by warming with a mlx- 
turę of 10 ml of water and 1 mL of nitric acta, add 4 mL of 
additional nitric acid, and dilute with water to 50 mL. To 
25 mL of this solution add 1 mL of phospboric acid and 
1 mL of silver nitrate TS. Any turbidity does not exceed that 
produced in a control containmg 0.01 mg of chloride ion 
(Cl), 1 mL of nitric acid, 1 mL of phosphoric add, and 1 mL 
of sifver nitrate TS (0.002%). 

Limit of ferrous iron— Dissolve 4 g by warming with 
50 mL of dilute sulfuric acid (1 in 10), cool, and titrate with 
0,1 N potassium permanganate: not morę than 0.16 mL is 
required to produce a permanent pink color (0.02% as 
Fe^). 

Limit of copper and zinc — [NOTĘ —If the reagents used in 
the tests for Copper and Zinc contain excessive amounts of 
copper and zinc, then they should first be purified by ex- 
tracting with Dithizone Extraction Solution (see iead (251)).] 
Copper —Dissolve 1 .2 g in 100 mL of water. To 10 mL of 
this test solution add 50 mL of a solution containmg 5 g of 
ammonium tartrate and 5 mL of ammonium hydroxide, Add 
10 mL of Standard Dithizone Solution (see Lead (25 1)), shake 
for 2 minutes, dra w off the dithizone layer, and co m parę 
the pink color with that in a contro! containmg 6jug of cop¬ 
per ion (Cu) and treated exact!y as the 10-mL portion of 
test solution, If the color in the test solution is less than that 
in the control, then less than 0.005% of Cu and of Zn is 
found and the test for Zinc is not necessary, If the color in 
the test solution is morę than that In the control, add 15 ml 
of dilute hydrochloric add (1 in 250), and shake for 2 min¬ 
utes. Draw off the dithizone solution, and shake with a sec- 
ond 15 ml of dilute hydrochloric add (1 in 250) for 2 min¬ 
utes. [NOTE—Draw off the dithizone, combi ne the two add 
extracts, and reserve for the test fur Zinc.] Any pink color In 
the dithizone solution is not darker than that in the control 
solution treated exactjy as the test solution (0,005%), 

Zinc —To the combined add extract$ saved from the test 
for Copper, add suffident 0,5 M sodium acetate to bring the 
pH to befween 5,0 and 5,5, and then add 1 mL of 0,1 N 
sodium thiosulfate. Add 10 mL of Standard Dithizone Solu¬ 
tion (see Lead (251)), shake for 2 minutes, and allow the 
layers to sępa ratę, Draw off the dithizone layer, and discard 
the water layer, Any pink color in the dithizone layer is not 
greater than that In a control prepared by adding 0.006 mg 
of zinc ton (Zn) to the combined acid extractsfrom the 
control used in the test for Copper (0.005%), 

Limit of nitrate —Dissolve 10 g in 100 mL of dilute sulfuric 
add (1 in 100), heat to boiling, and pour, slowly, into a 
mixture of 140 mL of water and 50 mL of ammonium hy- 
droxide. Pass through a folded filter while stilJ hot, wash the 
filter with hot water until the volume of filtrate is 300 mL, 
mix, and cool. To 15 mL of the diluted filtrate add 1 mL of 
sodium chloride solution (1 in 200), 0.10 mL of indigo car- 
mine TS, and 15 mL of sulfuric acid. The blue color \s not 
compietely discharged at the end of 5 minutes (0.01%). 

Substances not precipitated by ammonia —Evaporate 
to dryness 30 mL of the diluted filtrate obtained in the test 
for Limit of nitrate, and ignite gently: the weight of residue 
does not exoeed 1 mg (0,1%). 

Assay—Tiansfer abuul 700 mg of Ferric Sulfate, accurately 
weigned, to a glass-stoppered conical fiask. Add a mixture 
of 50 ml of water and 3 ml of hydrochloric acid, and świr! 
to d3ssoJve. Add 3 g of potassium iodide, insert the stopper 
into the fiask, and allow to stand in the dark for 30 minutes, 
Then add l OOmL of water, and titrate the liberated iodine 
with 0.1 N sodium thiosulfate VS, adding starch TS as the 
endpoint is approached. Each mL of 0,1 N sodium thiosul¬ 
fate Is equiva!ent to 19,994 mg of ferric sulfate [Fe^fSCU)*], 
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Ferrous Fumarate 



CtHzfeO* 169,90 

2-Butenedioic acid, (£)-, iron(2+) salt; 

lron(2+) fumarate [141-01-5]* 

DEFINITION 

Ferrous Fumarate contains NLT 97,0% and NMT 101.0% of 
ferrous fumarate (CiHzFetTO, calcu Jated on the dried 
basis* 

IDENTIFICATION 

* A. tNFRARED ABSORPTION 

Sample: To 1,5 g of Ferrous Fumarate, add 25 mL of 
difute hydrochloric add (1 in 2), Dilute with water to 
50 ml, neat to dtssolve, then cool, and fllter on a fine- 
pore size, sintered-glass crudble, Wash the precipitate 
with dilute hydrochloric add (3 in 100), saving the fil¬ 
tra te for Identification test B, and dry the precipitate at 
105°. 

Acceptance critena: The IR absorption of a potassium 
bromide dispersion of the dried precipitate exbibits 
maxima only at the same wavelengths as that of a simi- 
lar preparation of USP Furnaric Ada RS. 

» B. Identification Tests—General, Iron <191); A portion 
of the fil tratę obtained in Identification test A meets the 
reguirements, 

ASSAY 

« Procedurę 

Sample: 500 mg of Ferrous Fumarate 
Blank: Proceed as directed in the Anaiysis without the 
Sample. 

Titrimetric system 
(See Titrimetry <541),) 

Modę: Direct titration 
Titrant: 0,1 N ceric sulfate VS 
Endpoint detectron: Visual 

Anaiysis: Transfer the Somple to a 500-mL conical fiask, 
and add 25 ml of dilute hydrochloric acid (2 En 5). 

Heat to boiling, and add, dropwise, a solution of 
112 mg/mL of stannous chlonde in dilute hydrochloric 
add (3 in 10) untit the yellow color disappears, then 
add 2 drops in excess. Cool the solution in an ice bath 
to room temperaturę, add 10 mL of 50 mg/mL of mer- 
curic chlorEde solution, and allow to stand for 5 min. 
Add 200 mL of water, 25 ml of dilute sutfuric acid (1 En 
2), and 4 mL of phosphoric acid. Then add 2 drops of 
orthophenanthroline T5, and titrate with Titrant Per- 
form a blank determination. 

Caiculate the percentage of ferrous fumarate (CiHzFeG-0 
In the Sample taken: 

Result = {[fi/s - V B ) x N x F\/W) x 100 

Vs - Titrant volume consumed by the Sample (mL) 

V B = Titrant volume consumed by the Blank (mL) 

N - actual Titrant normality (mEq/mL) 

f - equivalency factor, 169.9mg/mEq 

W = Sample weight (mg) 

Acceptance critena: 97.0%-101,0% on the dried basis 

IMPUR1TIES 

« Sulfate 

Sample solution: Transfer 1,0 g of Ferrous Fumarate to 
a 250-mL beaker, add 100 mL of water, and heat on a 
steam bath, adding hydrochlonc acid dropwise untit 
completely dissoived. [NOTĘ —About 2 mL of the acid 
will be recjuiredj FElter the solution if necessary, and 
dilute the filtrate with water to 100 mL. Heat the filtrate 


to boiling, add 10mL of barium chlonde TS, warm on 
a steam bath for 2 h, cover, and allow to stand for 1 6 
h. [Notę— if crystals of ferrous fumarate form, warm the 
solution on the steam bath to dissolve them.] 

Anaiysis: Pass the Sample solution through ashless fllter 
paper, wash the residue with hot water until, with the 
addition of ammonium suifide TS, a black precipitate is 
no longer formed in the filtrate. Transfer the paper con- 
taining the residue to a tared crudble* Char the paper, 
without burning, and Egnite the crudble and its con- 
tents at 6Q0 D to constant weight 
Acceptance criteria: NMT 0.2%: Each mg of residue is 
equivalent to 0*412 mg of sulfate (SO*0* 
o Arsenic, Method I (211) 

Test preparation: To 2,0 g in 10 mL of water add 
10 mL of sulfuric acid. Warm to precipitate the furnaric 
acid completely, cool, add 30 ml of water, and filter 
Into a 100-mL volumetric fiask* Wash the precipitate 
with water, adding the washings to the fiask, tnen add 
water to volume, and mix. Transfer 50,0 mL of this so¬ 
lution into the arslne generator fiask, and dilute with 
water to 55 mL. 

Anaiysis: Proceed as directed in the chapter, except 
omit the addition of 20 ml of 7 N sulfuric acid specified 
for the Procedurę. 

Acceptance cnferia: NMT 3 ppm 
4 Limit of Ferric Iron 

Sample: 2 g of Ferrous Fumarate 
Blank: Proceed as directed in the Anaiysis without the 
Sample. 

Titrimetric system 

(See Titrimetry (541),) 

Modę: Direct titratfon 
Titrant: 0,1 N sodium thiosuffate VS 
Endpoint detectlon: Visual 
Anaiysis: Transfer the Sample to a glass-stoppered, 
250-mL conical fiask, add 25 mL of water and 4 mL of 
hydrochloric acid, and heat ona hot piąte until solution 
is complete. Insert the stopper in the fiask, and coo] to 
room temperaturę. Add 3 g of potassium iodide, insert 
the stopper in the fiask, swirl to mix, and ailow to stand 
in the dark for 5 min. Remove the stopper, add 75 mL 
of water, and titrate with the Titrant, adding 3 mL of 
starch TS as the endpoint is approached. Perform a 
blank determination, 

Caiculate the percentage of ferric iron in the portion of 
Ferrous Fumarate taken: 

Result = {[(V s - V s ) x N x F}/W) x 100 

V$ = Titrant volume consumed by the Sample (mL) 

V$ - Titrant volume consumed by the Blank (mL) 

N ss Titrant normality (mEq/mL) 

F = equiva!ency factor, 55.85 mg/mEq 

W = Sample weight (mg) 

Acceptance criteria: NMT 2.0% 

• Limit of Lead 

[Notę—F or the preparation of all aqueous Solutions and 
for the rinsEng of aiassware before use, use water that 
has been passed tnrough a stron g-acid, strong-base, 
mixed-bed Eon-exchange resin, Select all reagents to 
have as Iow a content of lead as practicable, and storę 
all reagent Solutions in containers of borosHlcatc glass. 
Cleanse glassware before use by soaking in warm nltric 
acid (1 in 2) for 30 min and by rinsing with delonized 
water.] 

Ascorbk acid-sodium iodide solution: 100 mg/mL of 
ascorbic add and 192.5 mg/mL of sodium iodide 
Tnoctylphosphine oxide solution: 50 mg/mL of trioc- 
tylphosphine oxide in 4-methyl-2-pentanone* 
[Caution— This solution causes irritation. Avoid contact 
with eyes, skin, and clothincj. Take special precautions 
in disposing of unused porttons of Solutions to which 
this reagent is added.] 
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Standard solution: Transfer 5,0 ml of lead nitrate stock 
solution TS to a 100-mL volurnetric fiask. Dilute with 
water to voiume, and mix. Transfer 2.0 ml of the resulb 
ing sofution to a 50-mL beaker, To this beaker add 
6 ml of nitrrc add and 10 mL of perchloric acid, and 
evaporate in a hood to dryness. [Caution —Use perćhlo* * 
ric add in a wellwentilated fume hood with proper pre¬ 
cautions.] Cool, dissolve the residues in 10 ml of 9 N 
hydrochloric add, and transfer with the aid of about 
10 mL of water to a 50-mL volumetric fiask. Add 20 mL 
of Ascorbk ocid-sodium iodide solution and 5.0 mL of Tri- 
octylphosphine oxide sofution , shake for 30 s, and allow 
to separate. Add water to bring the organie solvent 
layer into the neck of the fiask, shake again, and allow 
to separate. The organie solvent layer is the Standard 
solution, and it contains 2.0 |ig/mL of lead. 

Sample solution: Transfer 1.0 g of Ferrous Fumarate to 
a 50-mL beaker, and add 6 mL of nitric add and 10 mL 
of perchloric add. [Caution —Use perchloric acid rn a 
wel[-ventilated fume hood with proper precautions.] 
Cover with a ribbed watch glass, and heat in a hood 
until completely dry. Cool, dissolve the residue in 
10 mL of 9 N hydrochloric acid, and transfer with the 
aid of about 10 mL of water to a 50-mL volumetric 
fiask. Add 20 mL of Ascorbic ocid-sodium iodide solution 
and 5.0mLof Trloctylphosphine oxide solution, shake 
for 30 s, and allow to separate. Add water to bring the 
organie solvent layer into the neck of the fiask, shake 
again, and allow to separate. The organie layer is the 
Sample solution. 

Blank: To a 50-mL beaker add 6 mL of nitric acid and 
10 mL of perchloric acid, and evaporate in a hood to 
dryness. [Caution —Use perchloric acid in a well-venti- 
lated fume hood with proper precautions.] 

Cool, dissolve the residue in 10 mL of 9 N hydrochloric 
acid, and transfer with the aid of about 10 mL of 
water to a 50-mL volumetric fiask. Add 20 mL of As¬ 
corbic ocid-sodium iodide solution and 5,0 mL of Trioc - 
tyiphosphine oxide solution , shake for 30 s, and allow to 
separate. Add water to bring the organie so!vent layer 
into the neck of the Fiask, shake agam, and aflow to 
separate. The organie layer is the Blank, and it contains 
0 £ig/mL of lead. 
fnstrumental conditions 
(See Atomie Absorption Spectroscopy (852),) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelengtn; 283,3 nm 
Lamp: Lead hollow-cathode 
Flame: Air-acetylene 
System suitability 

Sam pies: Standard solution and Blank 
Suitability requirements: The absorbance of the Stan¬ 
dard solution and the absorbance of the Blank are sig- 
nificantJy different. 

Analysis 

Samples: Standard solution , Sample solution, and Blank 
Concomitantly determine the absorbances of the Blank f 
Standard solution, and the Sample solution . Use the 
Blank to set the Instrument to zero. 

Acceptance enteria: NMT 10 ppm: The absorbance of 
the Sample solution do es not exceed that of the Stern- 
dard solution. 

* Mercury 

[Notę—C arry out this test in subdued light, because 
mercuric dithizonate is light sensitive.] 

Hydroxylamme hydrochlorfde solution, Standard mer- 
cury solution, Dithizone extraction solution, and DL 
luted dithizone extractfon sofution: Prepare as di- 
rected in Mercury (261), Method I. 

Controł solution: Mix 3.0 ml of Standard mercury solu¬ 
tion , 30 mL of dilute nitric acid (1 in 10), 5 mL of 
250 mg/mL of sodium citrate solution, and 1 mL of Hy- 
droxylamine hydrochloride solution * 


Test preparation: Dissolve 1 g of Ferrous Fumarate in 
30 mL of dilute nitric acid (1 in 10) with the aid of 
heat, on a steam bath. Cool tiuickly by immersing in an 
ice bath, and pass through a rine-porosity filter that 
previously has been washed with dilute nitric acid (1 in 
10) and water. To the filtrate add 20 mL of 250 mg/mL 
of sodium citrate solution and 1 mL of Hydroxylamine 
hydrochloride solution. 

Analysis: Ad i ust the Control solution to a pH of 1,8 with 
ammonium nydroxide, and the Sample solution to a pH 
of 1.8 with sulfurlc acid. Separately transfer the Solu¬ 
tions to sep ara tors, Treat the Sample solution and the 
Control solution in parallel as follows. 

Extract with two 5-mL portions of Dithizone extraction 
solution and 5 ml of chloroform, pooling the chloro¬ 
form extracts in a second separator. Add 10 mL of hy¬ 
drochloric acid (T in 2), shake, allow the layers to sep¬ 
arate, and discard the chloroform layer. Wash the acid 
extract with 3 ml of chloroform, and discard the 
washing. Add 0.1 mL of 20 mg/mL edetate dlsodlum 
solution and 2 mL of 6 N acetic acid, mix, and add 
slowly 5 mL of ammonium hydroxide. Close the 
separator, cool it under cold running water, and dry 
its outer surface. Remove the stopper, and pour the 
contents into a beaker. Adjust the Sample solution and 
the Control solution to a pH of 1.8 in the same manner 
as before, and return the Solutions to their respective 
sęparators. Add 5.0 ml of Diluted dithizone extraction 
solution , shake yigorousfy, and allow the layers to sepa¬ 
rate. Using Diluted dithizone extraction sofution as a 
coior blank, compare the colors developed in the chlo¬ 
roform layers of the Sample solution and the ControI 
solution. 

Acceptance criteria: NMT 3 pg/g: The color developed 
by the Sample solution is not morę intense than that 
devefoped oy the Control solution. 

SPECIFIC TESTS 

• Loss on Drying (731) 

Analysis: Dry at 105 a for 1ó h. 

Acceptance criteria: NMT 1.5% 

ADDITIONAL REQUIREMENT5 

• Packaging and Storage: Pre$erve in well-closed 
containers. 

• USP reference Standards (11) 

U5P Fumaric Acid RS 


Ferrous Fumarate Tablets 


DEFINmON 

Ferrous Fumarate Tablets contain NLT 95.0% and NMT 
110.0% of the labeled amounf of ferrous fumarate 
(C^FeCi,). 

IDENTIFICATION 

* A. IDENTIFICATION TESTS—GENERAL, Iron (191) 

Sample solution: To a portion of powdered Tablets, 
equiva!ent to 1 g of ferrous fumarate, add 25 mL of di¬ 
ii ite hydrochlorit: add {1 in 2), mix, and add 25 mL of 
water. Roił the solution for a few min, cool, and filter. 

Acceptance criteria: The filtrate meets the 
reguirements, 

A55AY 

* PROCEDURĘ 

Sample: A portion of the powder from NLT 20 finely 
powdered tablets equivalent to 500 mg of ferrous 
fumarate 
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Blank; Proceed as in the Analysis without the Sampie. 
Titrimetric system 
(See Titrimetry i 541).} 

Modę: Indirect titration 
Titrant: 0.1 N sodium thiosulfate VS 
Indicator: Starch TS 
Endpoint detection: Visual 
Analysis; Transfer the Sampie to a 250-ml beaker. Add 
25 mL of water, 25 mL of nrtric add, and 7.5 ml of 
perchloric add, Cover with a ribbed watch glass, and 
neat to the production of strong fumes. Cool, rinse the 
watch glass and the sides of the beaker with water, and 
evaporate in a hood to near-dryness, Wash down the 
watch glass and the sides of the beaker with 2 mL of 
hydrochloric add and then with a smali volume of 
water. Warm slightfy, if necessary, to dissolve the resj- 
due. Transfer to a glass-stoppered, 250-mL conical fiask. 
Repeat the washing with 2 mL of hydrochloric add, and 
complete the transfer to the fiask, using NMT 20-25 mL 
of water for the transfer. Add 4 g of potassium iodlde 
to the fiask, insert the stopper, and allow to stand in 
the dark for 5 min. Add 75 mL of water and titrate with 
Titrant , addina 5 mL of starch TS as the endpoint is 
approached. Perform a blank determination. 

Calculate the percentage of the labeled amount of fer- 
rous fumarate (C^FeCTt) in the portion of Tablets 
taken: 


Result = [[(Vs -V b )xNx f\iW\ x 100 


V% - Titrant volume consumed by the Sampie (mL) 

Ve = Titrant volume consumed by the Blank (mL) 

N = actual normality of the Titrant (mEq/mL) 

F = equivalency factor, 169.9 mg/mEq 
W « nominał weight of ferrous fumarate in the 
Sampie taken (mg) 

Acceptance criteria: 95.0%-110.0% 


PERFORMANCE TE5T5 


■ DlSSOLUTION (711) 

Medium: 0.1 N hydrochloric acid in 0.5% sodium 
lauryl sulfate; 900 mL 
Apparatus 2: 75 rpm 
Time: 45 min 

Standard solution: Solution having a known concentra- 
tion of iron in the Medium 

Sampie solution: Filtered portion of the solution under 
test, suitably diluted with the Medium If necessary 
Instrumentaf condltlons 


wtion Spectroscopy (852).) 
absorption spectrophotometry 
lenath: 248.3 nm 


(See Atomie Absorp 
Modę: Atomie ac 
Analytical waveiength 
Lamp: Iron hdlow-cathode 
Flame: Air-acetyfene 
Analysis 

Sam pies: Standard solution and Sampie solution 
Determine the concentration of iron (Fe) in the Sampie 
solution in comparison with a Standard solution, 
Calculate the percentage of the labeled amount of fer¬ 
rous fumarate (GHjFeO*) dissolved: 


Resuit = {MrfA) x (C x D x V/L) x 100 

M r ~ molecular weight of ferrous fumarate, 169,9 
A r = atomie weight of iron, 55.85 
C = measured concentration of iron in the Sampie 
solution (mg/ml) 

D - dilution factor for the Sampie solution 
V - volume of Medium, 900 ml 

L - labet amount of ferrous fumarate (mg/Tablet) 

Toierances: NLT 75% (Q) of the fabeled amount of fer¬ 
rous fumarate is dissolued. 

■ Unjformity of Dosage Units (905): Meet the 
reguirements 


ADDITIONAL REQUIREMENTS 

* PACKAGINO and STOftAGE: Preserve in tight containers. 

• Labeling: Label the Tabiets in terms of ferrous fumarate 

(GihhFeOj) and in terms of elementai iron. 


Ferrous Fumarate and Docusate Sodium 
Extended-Reiease Tabiets 


» Ferrous Fumarate and Docusate Sodium Ex- 
tended-Release Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of ferrous fumarate 
(C^FeO*) and not less than 90,0 percent and 
not morę than 115,0 percent of the labeled 
amount of docusate sodium ^oH^NaCbS). 

Packaglng and sto ragę —Preserve in well-closed contain- 
ers. 

Labeling —Labę! the Tablets in terms of the eon tent of fer¬ 
rous fumarate (ĆHzFeOO and in terms of the content of 
elementai iron. 

USP Reference standards (11)— 

USP Docusate Sodium RS 

Dlssolutlon (711)— 

Medium: OT N hydrochloric acid; 900 mL. 

Apparatus 2: 50 rpm. 

Times: 1 and 3 hours. 

Determine the amount of Fe (li) dtssolved, on filtered por- 
tions of the solution under test, empioying the method de- 
scribed under Assoy for ferrous fumarate with the followlng 
modification. 

Standard solution —Transfer the appropriate amount of 
Iron stock solution to a volumetric fiask, and dilute with 0.1 
N hydrochloric acid in such a way that the finał concentra¬ 
tion is simiiar to that expected in the solution under test. 

Toierances—The percentages of the labeled amount of Fe 
(!!) dissolved at the times specified conform to Acceptance 
Tabie 2. 


Time (iioursl 

Amount dl5solved 

1 

between 40% and 75% 

3 

not less than 80% 


Uniformity of dosage units (905): meet the require* 
ments with respect to iron, 

Assay for ferrous fumarate— 

6 N Hydrochloric add —Slowly add 5 mL of hydrochloric 
acid to 5 ml of water, and mix. 

Diluting solution—Add 1 ml of 6 N Hydrochloric add to 
59 mL of water, and mix, 

Phosphoric ocid solution —Dilute 20 mL of phosphoric acid 
with Diluting solution to 200 mL, and mix, 

Iron stock solution —Transfer about 350 mg of ferrous am- 
monlum sulfate hexahydrste, accuralely weighed, to a 
1000-mL vofumetric fiask, dissolve in Diluting solution , dilute 
with Diluting solution to volume, and mix to obtain a solu¬ 
tion having a known concentration of about 50 pg per mL, 

Standard preparations—To separate 100-mL volumetric 
flasks transfer 2.0, 4.0, 6.0, 8.0, and 10.0 ml of Iron stock 
solution . To each fiask add 6.0 mL of Phosphoric add solution , 
dilute with Diluting solution to volume, and mix. The Stcm- 
dard preparations $o obtained contain about 1.0, 2.0, 3,0, 
4,0, and 5.0 pg of iron per mL, respectively. 
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Blank solution— Transfer 6.0 mL of Phosphoric acid solution 
to a 100-mL voiumetric fiask, dilute with Diluting solution to 
volume, and mix. 

Assoy preparation —Weigh and finely powder not fewer 
than 20 Tabletu Transfer an accurately weighed portion of 
the powder, equivalent to about 1,5 q of ferrous fumarate, 
to a 1 000-mL volumetric fiask, add 110 mL of 6 N Hydro- 
chlonc ocid, and boil for 30 minutes. Cool, dilute wim water 
to volume, m$x, and fEltei. Transfer 5.0 mL uf Lhis solution to 
a 50-mL volumetric fiask, dilute with Diluting solution to vof- 
ume, and mix. Transfer 8,0 ml of this solution to a 100-mL 
vo!umetnc fiask, add 6.0 mL of Phosphoric ocid solution , di¬ 
lute with Diluting solution to volume, and mix to obtain a 
solution having a known concentration of about 4 pg of 
iron per mL. 

Procedurę —Concomitantly determine the absorbances of 
the Standard preparations and the Assoy preparation at the 
iron emission linę at 2483 nm with a suitable atomie ab- 
sorption spectrophotometer (see Atomie Absorption Spectros- 
capy {852)) equEpped with an iron hoilow-cathode lamp anc 
an air-acetylene flame, using the Blank solution as the blank. 
Plot the absorbances of the Standard preparations versus 
their concentrations, m ^ig per mL, ot iron, and dra w the 
straight linę best fitting the five plotted points, From the 
grapo so obtained, determine the concentration, in pg per 
mL, of iron in the Assoy preparation. CaJculate the average 
quantity, in mg, of ferrous Tumarate (C^HaFeO*) in each Tab¬ 
let taken by the formula: 

(rC/0)(l 69.90/55.85) 

in which T is the labeled quantity, in mg, of ferrous 
fumarate rn each Tablet; C is the concentration, in jig per 
ml, of iron in the Assoy preparation; D is the concentration, 
in pg per mL, of ferrous fumarate in the Assoy preparation, 
based on the labeled quantity per Tablet and the extent of 
dflution; and 169,90 and 55.85 are the molecular weight of 
ferrous fumarate and the atomie weight of iron, respectively. 
Assa y for docusate sodium— 

Calclum acetate solution—D\ ssolve 4 g of caldum acetate 
in 2000 mL of water, 

Diluting solution —Mix 450 mL of aceton i tri le and 550 mL 
of Caldum acetate solution. 

Mobile phase— Add 2 mL of phosphoric acid to 1000 mL 
of Diluting solution, and mix, Make adjustments if necessary 
(see System Suitability under Chromatography (621)). Filter, 
and degas. 

Standard preparation— Dissolve an accurately weighed 
ąuantity of USP Docusate Sodium RS in Diluting solution to 
obtain a solution having a known concentration of about 
1 mg per mL 

Sodium benzoate solution— Dr$solve an accurately 
weighed guantity of sodium benzoate in Diluting solution, 
and dilute quantitatively and stepwise with the same so!vent 
to obtain a solution havlng a known concentration of about 
8 pg per mL. 

Resoiution solution —Dissoive a suitable quantity of USP 
Docusate Sodium RS in Sodium benzoate solution to obtain a 
solution containing about 1 mg per mL of docusate sodium, 

Assoy preparation-^ Transfer a number of Tablets, equiva- 
lent to about 2 g of docusate sodium, to a 2000-mL volu- 
metric fiask. Ada about 1500 mL of Diluting solution, and 
sonicate with frequent shaking until the Tablets are con> 
pletely disintegrated, Cool, dilute with Diluting solution to 
vdume, and móc Centrifuge, and use the elear supernatant. 
If the supernatant is not elear, pass through a membranę 
filter, 

Chromatographic system (see Chromatography {621))—The 
liquid chromatograph is eouipped with a 214-nm detector 
and a 4.6-mm x 30-cm column that contains 3-pm packing 
LI. The flow ratę is about 1.5 ml per minutę, Chromato¬ 


graph the Resoiution soiution and the Standard preparation, 
and record the peak responses as directed for Procedurę: the 
resoiution, R, between sodium benzoate and docusate so¬ 
dium is not less than 7.0; the tailing factor is not less than 
0.9 and not morę than 3,5; the column efficiency is not less 
than 1000 theoretical plates; and the relative standard 
deviation for six repiicate infections of the Standard prepara¬ 
tion rs not morę than 2.0%, The relative retention times are 
1.0 for docusate sodium and 0.25 for sodium benzuale. 

Procedura —Separately inject equal volumes (about 25 pL) 
of the Standard preparation and the Assoy preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the average 
quantity, in mg, of docusate sodium (C^H^NaCbS) in each 
of the Tablets taken by the formula: 

(2000C/N)(fu / n) 

in which C is the concentration, in mg per mL, of USP 
Docusate Sodium RS in the Standard preparation; N rs the 
number of Tablets taken; and Oj and r 5 are the peak re¬ 
sponses obtained from the Assoy preparation and the Stan¬ 
dard preparation, respectively. 


Ferrous Gluconate 



GH OH 


CiaH2 2 FeOj4 * 2H 2 0 482.17 

D-Gluconic acid, iron(2+) salt (2:1), dihydrate; 
lron(2+) gluconate (1:2) dihydrate [12389-15-0], 

Anhydrous 446.15 [299-29-6]. 

DEFINfTION 

Ferrous Gluconate contains NLT 97.0% and NMT 102.0% of 
ferrous gluconate (CizH^FeOu), calculated on the dried 
basis. 

IDENTIFICATION 
* A. Thjn-Layer Chromatocraphy 

Standard solution: 10 mg/mL of USP Potassium Gluco¬ 
nate RS 

Sample solution: 10 mg/mL of Ferrous Gluconate, 
heatrng in a water bath at 60°, if necessary, to dissolve 
Chromatographic system 
(See Chroma tog ropny {621), Thin-Layer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0,25-mm jayer of chromatographic silica 
gel 

Application volume: 5 \ii 

Developing solvent system: Alcohol, ethyf acetate, 
ammonium hydroxide, and water (50:10:10:30) 

Spray reagent: DissoIve 2.5 g of ammonium molyb- 
aate rn 50 mL of 2 N sulfuric actd in a 100-mL volu- 
metric fiask, add 1.0 g of ceric sulfate, swirl to dissolve, 
and dilute with 2 N sulfuric acid to volume. 

Analysis 

Sam pies: Standard solution and Sample solution 
Develop the chromatogram until the solvent front has 
moved about three-fourths of the fength of the piąte. 
Remove the piąte from the chamber, and dry at 11 0 Q 
for 20 min. Allow to cool, and spray with Spray rea¬ 
gent Heat the piąte at 110° for about 10 min. 

Acceptance critena: The pnneipal spot of the Sample 
solution corresponds in color, size, and R f value to that 
of the Standard solution , 
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o b. Ferrous Bon 

Sample solution: 5 mg/mL tn water 
Analysis: Add potassium ferricyanlde TS to the Sample 
solution , 

Acceptance criteria: The solution yields a dark blue 
precipitate. 

ASSAY 

* Procedurę 

Sample: 1.5 g of Ferrous Gluconate 
Blank: Proceed as dlrected in the Analysis without the 
Sample. 

Titrimetric system 
(See Titrimetry {541).) 

Modę: Direct titration 
Titrant: 0.1 N ceric sutfate VS 
Endpoint detection: Visual 
Analysis: Dlssolve the Sample in a mixture of 75 mL of 
water and 15 ml of 2 N sulfunc add in a 300-mL coni- 
cal fiask. Add 250 mg of zinc dust, cfose the fiask with a 
stopper eontaming a Bunsen valve, and aflow to stand 
at room temperaturę for 20 min or untit the solution 
becomes colorless. Pass the solution through a filtering 
crucible centami ng a thin layer of zinc dust, and wash 
the crucible and contents with 10 mL of 2 N sulfunc 
add, followed by 10 mL of water. [Notę —Prepare and 
use the filtering crucible in a well-ventilated hood.j 
Add orthophenanthroline TS, and immediately titrate 
the filtrate in the suction fiask with Titrant Perform a 
blank determination. 

Calculate the percentage of ferrous gluconate 
(CiiHizFeOi.j) in the Sample taken: 

Result = ([(l/s - V&) x N x F\/W} x 100 

V s = Titrant volume cansumed by the Sample (ml.) 

V B - Titrant voiume consumed by the Blank (mL) 

N = Titrant normality (mEq/mL) 

F = eq u Maleńcy factor, 446.2 mg/mEq 
W = Sample weight (mg) 

Acceptance criteria: 97,G%-102.0% on the driecl basis 

IMPURIT1E5 

* Chloride and Sulfate, Chioride { 221) 

Standard solution: 1.0 mL of 0,020 N hydrochloric 
add 

Sample: 1.0 g 

Acceptance criteria: NMT 0.07% 

* Chloride and Sulfate, Sulfate (221) 

Standard solution: 1.0 mL of 0.020 N sulfunc acid 
Sample: 1,0 g 

Acceptance criteria: NMT 0,1% 

o KU1EROJRY (261): NMT 3 ppm 

* Arsenic, Method i (211) 

Test preparation: Transfer 1,0 g of Ferrous Gluconate 
to a 100-mL round-bottom fiask fitted with a 24/40 
standard-taper joint. Add 40 mL of 9 N sulfuric acid and 
2 mL of potassium bromide solution (3 in 10), Immedi- 
ately eonnect to a suitable dlstillation apparatus that 
has a reservoir with a water jacket, cooled with circulat- 
Ing ice water, and heat to dissolve the Ferrous Gluco¬ 
nate, Distili, co Hec t 25 mL of distillate, and transfer the 
distillate to the arsine generator fiask. Wash the con- 
denser and reservoir several times with smali portions of 
water, add the washings to the distillate in the genera¬ 
tor fiask, add bromjne TS until the solution is slightfy 
yellow, and di lute with water to 35 mL. Proceed as di- 
rected In the chapter. 

Acceptance criteria: NMT 3 ppm 

* Limit df Lead 

[Notę—F or the preparation of all agueous Solutions and 
for the rinsing of giassware before use, use water that 
has been passed through a stron g-acid, strong-base, 
mixed-bed ion“exchange resin before use. Select all re¬ 
agenta to have as Iow a content of lead as practicable, 


and storę all reagent Solutions in containers of borosili- 
cale glass. Cleanse giassware before use by soaking in 
warm 8 N nitric add for 30 min and by rinsing with 
deionized water,] 

Ascorbic acid-sodium iodide solution: 100 mg/mL of 
ascorbic acid and 192.5 mg/mL of sodium iodide 
Trioctylphosphine oxide solution: 50 mg/mL of trioc¬ 
tylphosphine oxide in 4-methyL2-pentanone. 

[Caution —This solution causcs imtation. Avoid contact 
with eyes, skin, and dothing. Take spedal precautlons 
in disposing of unused portions of Solutions to which 
this reagent is added,] 

Standard solution: Transfer 5.0 mL of lead nitrate stock 
solution TS to a 100-mL volumetric fiask, and dilute 
with water to voiume. Transfer 2.0 mL of the resulting 
solution to a 50-mL volumetric fiask, add 10 mL of 9 N 
hydrochloric acid and 10 mL of water, Add 20 mL of 
Ascorbic acid-sodium iodide solution and 5.0 mL of Trioc¬ 
tylphosphine oxide solution, shake for 30 s, and a!Iow to 
separate* Add water to bring the organie solvent layer 
into the neck of the fiask, shake again, and allow to 
sępa ratę. The organie layer is the Standard solution, and 
it contains 2 ]ig/mL of lead. 

Sample solution: To a 50-mL volumetric fiask add 1.0 g 
of Ferrous Gluconate, 10 mL of 9 N hydrochloric add, 

10 mL of water, 20 mL of Ascorbic acid-sodium iodide 
solution , and 5.0 mL of Trioctylphosphine oxide solution , 
Shake for 30 s, and allow to separate. Add water to 
bring the organie solvent layer into the neck of the 
fiask, shake again, and allow to separate. The organie 
layer is the Sample solution . 

Blank: To a 50-mL volumetrlc fiask add 10 ml of 9 N 
hydrochloric add, 10 mL of water, 20 mL of Ascorbic 
add-sodium iodide solution, and 5.0 mL of Trioetylphos- 
phine oxide solution. Shake for 30 s, and allow to sępa- 
ratę, Add water to bring the organie 5olvent layer into 
the neck of the fiask, shake again, and allow to sepa¬ 
rate. The organie layer is the Blank, and It contains 
0 pg/mL of lead, 
instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength: 283.3 nm 
Lamp: Lead hollow-cathode 
Flame: Alr-acetylene 
System suftability 

Samples; Standard solution and Blank 
Suitability reąuirements: The absorbance of the Stan¬ 
dard solution and the absorbance of the Blank are slg- 
nificantly different, 

Analysis 

Samples: Standard solution, Sample solution, and Blank 
Gońcom itantiy determine the absorbances of the Blank, 
Standard solution, and Sampte solution. Use the Blank 
to set the instrument to zero, 

Acceptance criteria: The absorbance of the Sample so¬ 
lution does not exceed that of the Standard solution 
(NMT 10 ppm), 
o Limit df Ferric Iron 

Sample: 5 g of Ferrous Gluconate 
Blank: Proceed as directed in the Analysis without the 
Sample , 

Titrimetric system 
(See Titrimetry (541),) 

Modę: Direct titration 

Titrant: 0.1 N sodium throsulfate VS 

Endpoint detection: Visual 

Analysis: Disso!ve the Sample in a mlxture of 100 mL of 
water and 10 ml of hydrochloric add, and add 3 g of 
potassium iodide, Shalce, and allow to stand in the dark 
for 5 min, Titrate any liberated lodlne with the Titrant, 
adding 3 mL of starch T5 as the endpoint is ap- 
proached. Perform a blank determination. 
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Ca kula te Lhe percentage of fernc iron in the portion of 
Ferrous Gluconate taken: 

Result = {[(Vs - V b )xNx f\[W\ x 100 

Vs - Ti tran t vo!ume consumed by the Sampie (mL) 

V& = Titront volume consumed by the Blank (ml) 

N ~ Titront norma lity (m Eq/mL) 

F = equiva!ency fattor, 55,85 mq/mEq 

W = Sampie weight (mg) 

Acceptance criteria: N1V1T 2.0% 

* OXAL(C ACID 

Sampie: 1.0 g 

Analysis: Dissolve the Sampie in 10 ml of water, add 
2 ml of hydrochloric add, and transfer to a separator, 
Extract successively with 50 mL and 20 mL of ether. 
Combine the ether extracts, add 10 mL of water, and 
evaporate the ether on a steam bath, Add 1 drop of 
6 N acetic add and 1 mL of a 50 mg/mL solution of 
caldum acetate. 

Acceptance criteria: No turbidity is produced within 5 
min, 

* Redugnc Sugars 

Sampie: 500 mg 

Analysis: Dissolve the Sampie in 10 mL of water, warm, 
and render alkaline with 1 mL of 6 N ammonium by- 
droxide. Pass hydrogen sulfide gas into the solution to 
precipitate the iron, and allow the solution to stand for 
30 min to coagulate the precipitate. Filter, and wasli 
the precipitate with two successive 5-mL portions of 
water. Acidify the combined fiftrate and washings with 
hydrochloric acid, and add 2 mL of 3 N hydrochloric 
add in excess. Boil the solution until the vapors no 
longer darken lead acetate paper, and contmue to boil, 
if neeessary, until it has been eoncentrated to 10 mL. 
Cool, add 5 mL of sodium carbonate TS and 20 mL of 
water, filter, and adfust the volume of the filtra te to 
100 mL To 5 mL of the filtrate add 2 mL of alkaline 
cupric tartrate TS, and boi! for 1 min. 

Acceptance criteria: No red precipitate is formed 
within 1 min. 

3PECIFIC TEST5 

* Loss ON Drying <731 ) 

Analysis: Dry at 105° for 16 h. 

Acceptance criteria: 6.5%—10.0% 

ADDITIONAJL REQUIREMENT$ 

* Packaging and Storage: Preserve in tight containers. 

« USP reference standards (li) 

USP Potassium Gluconate RS 


Ferrous Gluconate Capsules 

DEFINITION 

Ferrous Gluconate Capsules contain NLT 93.0% and NMT 
107.0% of the labeled amount of ferrous gluconate dihy- 
drate (Ci 2 H 2 jzFeOi 4 ■ 2 H 2 O). 

IDENTIFICATION 
* A, Thin-Layer Chromatography 

Standard solution: 10 mg/mL of USP Potassium Gluco- 
nate RS 

Sampie solution: A filtered solution in water, equivatenl 
to 10 mg/mL of ferrous gluconate dihydrate from the 
eon ten ts of the Capsules 
Chromatographk system 
(See Chromatography Thin-Layer Chromato¬ 

graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm Jayer of chromatographk silica 
gel 


Application volume: 5 pL 

Developing solvent system: Alcohol, ethyl acetate, 
ammonium hydraxide, and water (50:10:10:30) 

Spray reagent: Dissolve 2.5 g of ammonium molyb- 
date in 50 mL of 2 N sulfuric acid in a lOO-mL volu- 
metric fiask. Add 1.0 g of ceric suffate, swirl to dis- 
solve, and dilute with 2 N sulfuric acid to volume, 
Analysis 

Sam pies: Standard solution and Sampie solution 
Develop the chromatogram until the solvent front has 
moved about three-fourths of the length of the piąte. 
Remove the piąte from the chamber, and dry at 110 ° 
for 20 min, Allow to cool, and spray with Spray rea¬ 
gent. Heat the piąte at 110° for about 10 min. 
Acceptance criteria: The principal spot of the Sampie 
solution corresponds in color, size, and Rf vafue to that 
of the Standard solution. 

• B, Ferrous Ion 

Sampie soiution: Equivatent to 5 mg/mL of ferrous glu¬ 
conate dihydrate from a dtlulion of the Sampie solution 
obtained in Identification test A 
Analysis: Add potassium ferrieyanide TS to the Sampie 
solution , 

Acceptance criteria: The soiution yields a dark blue 
precipitate, 

ASSAY 

* Procedurę 

Buffer: Dissoke 3.0 g of sodium acetate in 50 mL of 
water, Add 2,0 mL of glacial acetic add, dilute with 
water to 200 mL, and mix. This Buffer has a pH of 4.6. 
Color reagent solution: Dissolve 400 mg of 2,2'- 
bipyndine in 100 mL of water, using heat if neeessary, 
to dissolve. Cool, and filter. 

Standard stock solution: 7,022 mg/mL of ferrous am¬ 
monium sulfate hexahydrate [Fe(NH 4 } 3 ( 504}2 ■ 6 H 2 O] in 
water, equivalent to lOOOpg/mL of iron (Fe) 

Standard soiution: IGOpg/mL of iron (Fe) in 0.1 N 
sulfuric acid from Standard stock solution 
Sampie solution 

For hard gelatin capsules: Transfer, as completely as 
possible, the contents of NLT 20 Capsules to a suitabte 
tared Container. Mix and finely powder the combined 
contents, and transfer a weigned portion of the pow¬ 
der, equivalent to 430 mg oT ferrous gluconate dihy- 
drate, to a 500-mL volumetnc fiask. Add 300 mL ot 
waler, heating on a steam bath if neeessary to dis- 
solve. Cool, and dilute with water to volume. 

For soft gelatin capsules: Place a number of Capsules, 
equivalent to 430 mg of ferrous gluconate dihydrate, 
in a 500-mL volumetric fiask, Add 300 mL of water, 
heating on a steam bath to dissolve the Capsules, 

Cool, and dilute with water to volume. 

Instrumental conditions 
(See Uitraviolet-Visible Spectroscopy ( 857).) 

Modę: UV-Vis 

Analytical wavelenqth: 522 nm 
Celi: 1 cm 
Analysis 

Samples: Standard solution and Sampie solution 
Transfer 3.0 mL of the Sampie solution to a 100-mL 
volumetric fiask, and add, in the order named, 70 mL 
of Buffer, 10.0 mL of 100 mg/mL of sodium thiosul- 
fate solution, and 5.0 mL or Color reagent solution , 
with mixlng foflowing each addition. Heat for 60 min 
on a steam bath, cool, dilute with Buffer to volume, 
and filter. Prepare reagent blanks for the Standard so¬ 
iution and the Sampie solution by repeating the above 
procedurę, omitting the addition of 5.0 mL of Color 
reagent solution . 

Concomitantly determine the absorbances of the re- 
acted Solutions against the corresponding reagent 
blanks. 
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Calculate the percentage of the labeled amount of fen 
rous gluconate dihydrate (C^H^FeO^ - 2H 2 0) in the 
portion of Capsules taken: 

Result - (Au/Ai) x (Cs/Cu) x ( M r /A r ) x 100 

A u = absorbance of the Sample soiution corrected 
by the absorbance of it5 reagent blank 
As = absorbance of the Standard soiution corrected 
by the absorbance of its reagent blank 
Cs - concentration of iron in the Standard soiution 
(jig/mL) 

Cu = nominał concentration of ferrous gluconate 
dihydrate in the Sample soiution (]ig/mL) 

M r - molecular weight of ferrous gluconate 
dihydrate, 4824 7 

A r ~ atomie weight of iron, 55.85 
Acceptance criteria: 93.0%-107.0% 



PERFORMANCE TESTS 
* DtSSOLUIJON (711) 

Medium: 0,1 INI hydrochloric acid; 900 ml 
Apparatus 1: 100 rpm 
Time: 45 min 

Standard soiution: Soiution having a known concentra- 
don of iron in the Medium 

Sample soiution: Filtered portion of the soiution under 
test, suitably diluted with the Medium if necessary 
Instrumental conditions 
(See Atom/c Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength: 248,3 nm 
Lamp: Iron holtow-cathode 
Flame: Air-acetylene 
Anaiysis 

Sampies: Standard soiution and Sample soiution 
Determine the concentration of iron (he) in the Sample 
soiution in comparison with a Standard soiution . 
Calculate the percentage of the labeled amount of fer¬ 
rous gluconate dihydrate (CisH^FeOn * 2H z O) 
dissofyed: 


Result = (MJAr) x (C x D x V/L) x 100 


M r - molecular weight of ferrous gluconate 
dihydrate, 482.17 

Ar = atomie weight of iron, 55.85 
C = measured concentration of iron in the Sample 
soiution (mg/mL) 

D - dilution factor for the Sample soiution 
V - volume of Medium f 900 mL 

i = label amount of ferrous gluconate dihydrate 

(mg/Capsule) 

Tolerances: NLT 75% (Q) of the labeled amount of fer¬ 
rous gluconate dihydrate (CnH^FeOn * 2 H 2 O) is 
dissolved. 

* Uniformity of Dosage Units (905): Meet the 
reguirements 


ADDBTiGNAL REQUIREEYIENTS 
e Packaging and Storage: Preserve in tight contarners, 

* Labeleng: Label the Capsules in terms of the content of 
ferrous gluconate dihydrate (^H^FeOn ■ 2 H 2 O) and in 
terms of the content of elemental iron. 


* USP Reference Standards (11) 
USP Potassium Gluconate RS 


Ferrous Gluconate Orał Soiution 


DEFIN1TION 

Ferrous Gluconate Orał Soiution contains NLT 94.0% and 
NMT 106.0% of the labeled amount of ferrous gluconate 
dihydrate (C^H^FeOn ■ 2^0)* 

IDENTIFICATION 

* A. Thin-Layer Chromatografy 

Standard soiution: 10 mg/mL of USP Potassium Gluco¬ 
nate RS in water 

Sample soiution: A filtered soiution in water, equivaient 
to 10 mg/mL of ferrous gluconate dihydrate from Orał 
Soiution 

Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application volume: 5 juL 

Developing solvent system: Afcohol, ethyl acetate, 
ammonium hydroxide, and water (50:10:10:30) 

Spray reagent: Di$$olve 2.5 g of ammonium molyb- 
date in 50 mL of 2 N sulfurlc acid in a 100-mL volu- 
metric fiask, Add 1.0 g of ceric sulfate, swirl fo dis- 
sotve, and dilute with 2 N sulfuric acid to volume. 
Anaiysis 

Sam pies: Standard soiution and Sample soiution 
Develop the chromatogram until the solvent front has 
moved about three-fourths of the length of the piąte. 
Remove the piąte from the chamber, and dry at 110* 
for 20 min. Allow to cool, and spray with Spray rea¬ 
gent Heat the piąte at 110° for about 10 min. 
Acceptance criteria: The princtpal spot of the Sample 
soiution corresponds in co lor, size, and R f value to that 
of the Standard soiution . 

* B. Ferrous Ion 

Sample soiution: Equivalent to 5 mg/mL of ferrous glu¬ 
conate dihydrate from a dilution in water of the Sample 
soiution obtained in Identification test A 
Anaiysis: Add potassium ferricyanlde TS to the Sample 
soiution . 

Acceptance criteria: The soiution yields a dark blue 
p reti pi tatę. 

ASSAY 
o Procedurę 

Sample: An accurately measured volume of Orał Soiu¬ 
tion, equivalent to 1,2 g of ferrous gluconate dihydrate 
Blank: Proceed as directed In the Anaiysis without the 
Sample. 

Titrimetric system 

(See Titrimetry (541),) 

Modę: Direct dtration 
Titrant: 0.1 N ceric sulfate VS 
Indicator: Orthophenanthroline IS 
Endpoint detection: Visual 
Anaiysis: Dissolve the Sample in a cooled mixture of 
80 mL of recently boiled water and 80 mL of 2 N sulfu- 
rie acid, Add ortnophenanthroiine TS, and immediately 
titrate with Titrant until a change in color. Perform a 
Blank determination. 

Calculate the percentage of the labeled amount oF fer¬ 
rous gluconate dihydrate (CuhhsFeOM • 2H 2 Q) in the 
portion of Ora! Soiution taken: 

Result - {[(V, - V B ) x N x ą/W} x 100 
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V$ = Titrant volume consumed by the Sample (ml) 

V B = Titrant volume consumed by the Blank (mL) 

N - actual normality of the Titrant (mEq/mL) 

F - equivalency factor, 482.2 mg/m£q 
W - nominał amount of ferrous giuconate 
dihydrate in the Sample taken (mg) 
Acceptance criteria: 94.0%-l06,0% 

OTHER COMPONENTS 

* ALCOHOL DETERMTNATION <611): ó.3%-7.7% of C Z HsOH 

SPECIFfC TEST5 

* PH <791): 3.4-3.S 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 

containers. 

* Labeung: Label the Ora! Solution in terms of the content 

of ferrous giuconate dihydrate (CiiH^FeO™ * * 2H 2 0) and 
in terms of the content of elementa! iron. 
o USP Referenci Standard* <11) 

USP Potassium Giuconate RS 


Ferrous Giuconate Tablets 


DEFINITION 

Ferrous Giuconate Tablets contain NLT 93.0% and NMT 
107.0% of the labeled amount of ferrous giuconate dihy 
drate (CufhFeOi, 2H 2 0). 


ASSAY 
a PROCEDURĘ 

Sample: A portion of the powder from NLT 20 finely 
powdered tablets, equivalent to 1.5 g of ferrous gluco- 
nate dihydrate 

Blank: Proceed as directed in the Analysis without the 
Sample . 

Tłtrimetrk system 
(See Titrimetry (541).) 

Modę: Direct titration 
Titrant; 0.1 N ceric sulfate VS 
Indicator: Orthophenanthroline TS 
Endpoint detection: Visual 

Analysis: Dissolve the Sample in a mixture of 75 mL of 
water and 15 mL of 2 N suifuric acid in a 300-mL coni- 
cal fiask. Add 250 mg of zinc dust, close the fiask with a 
stopper containing a Bunsen valve, and allow to stand 
at room temperatura for 20 min or untif the solution 
becomes colorless. Pass the solution Ehrough a filtenng 
crucible containing a thin layer of zinc dust, and wash 
the crucible and contents with 10 mL of 2 N suifuric 
add, followed by 10 mL of water. 

[NOTĘ—Preparę and use the filtering crucible in a well- 
ventiiated hood.] 

Add orthophenanthroline TS, and immediately Utratę 
the filtrate in the suction fiask with Titrant until color 
change. Perform a Blank determination. 

Calculate the percentage of the labeled amount of fer¬ 
rous giuconate dihydrate (C u H 2 2 FeGi 4 ■ 2H 3 0) in the 
portion of Tablets taken: 

Result - {[(V $ - 14) x N x Fj/W\ x 100 


IDENTIFICATION 

* A. Thin-Layer Chromatography 

Standard solution: 10 mq/mL of USP Potassium Gluco- 
nate RS 

Sample solution: A filtered solution in water, equivalent 
to 10 mg/mL of ferrous giuconate dihydrate from pow¬ 
dered Tablets 

Chromatographic system 
(See Chromatograpny (62 1), Thin-Layer Chromato- 
graphy.) 

Modę; TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application volume: 5 jiL 

Developing solvent system: Akohol, ethyl acetate, 
ammonium hydroxide, and water (50:10:10:30) 

Spray reagent: Dissolve 2.5 g of ammonium molyb- 
date in 50 mL of 2 N suifuric add in a 100-mL volu- 
metric fiask, Add 1.0 g of ceric sulfate, swirl to dis- 
solve, and dilute with 2 N suifuric acid to volume, 

Analysis 

Samples: Standard solution and Sompie solution 
Develop the chroma tog ram until the so!vent front has 
moved about three-fourths of the length of the piąte. 
Remove the piąte from the chamber, and dry at 110° 
for 20 min. Altów to cool, and spray with Spray rea¬ 
gent Heat the piąte at 110° for about 10 min. 

Acceptance criteria: The prindpal spot of the Sample 
solution corresponds in color, size, and Rr vafue to that 
of the Standard solution. 

■ B, Ferrous Ion 

Sample solution: Equivalent to 5 mg/mL of ferrous glu- 
conate dihydrate from a dilution of the Sample solution 
obtained in Identification test A 

Analysis: Add potassium ferricyanide TS to the Sample 
solution. 

Acceptance criteria: The solution yields a dark blue 
precipitate. 


V s - Titrant volume consumed by the 5 ample (mL) 

V& ~ Titrant volume consumed by the Blank (mL) 

N = actual normality of the Titrant (m£q/mL) 

F - equivalency factor, 482 2 mg/mEq 
W - nominał amount of ferrous giuconate 
dihydrate in the Sample taken (mg) 
Acceptance criteria: 93,0%-l 07.0% 

PERFORMANCE TESTS 
« DISSOLUTION (711) 

Medium: Simulated gastric fluid TS; 900 mL 
Apparatus 2: 150 rpm 
Time: 80 min 

Standard solution: Solution having a known concentra¬ 
tion of iron in the Medium 

Sample solution: Filtered portion of the solution under 
test, suitably diluted with the Medium if necessary 
Instrument®! conditlons 
(See Atomie Absorption Spectroscopy (852).) 

Modę; Atomie absorption spectrophotometry 
Analytical wavelength; 248,3 nm 
Lamp: Iron holfow<athode 
Flame: Air-acetylene 
Analysis 

Samples: Standard solution and Sample solution 
Determine the concentration of iron (Fe) in the Sample 
solution in comparison with a Standard solution , 
Calculate the percentage of the labeled amount of fer¬ 
rous giuconate dihydrate (CizHiiFeO^ ■ 2H 2 0) 
dissolved: 

Result = (Mr/Ar) x (C x O x V/L) x 100 

Mr = molecular weight of ferrous giuconate 
dihydrate, 482.1 7 

A r = atomie weight of iron, 55.85 
C - measured concentration of iron in the Sample 
solution (mg/mL) 

D = dilution factor for the Sample solution 
V = volume of Medium f 900 ml 

L - label amount of ferrous giuconate dihydrate 

(mg/Tablet) 
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Tolerances: NLT 80% (Q) of the labeled amount of fer¬ 
rous gluconate dihydrate (C^H^FeO^ ■ 2 H 2 O) is 
dissofved. 

o Uniformity of Dosace UNiTS (905); Meet the 
requirements 

ADDSYIONAL REQU1REMENT5 

* PACKAGING and Storage: Preserve in trght containers, 

* Labelimc: Labet the Tablets in terms of the content of 

ferrous gluconate dihydrate (CjzhhzFeGn * * 2 H 2 0 ) and in 
terms of the content of element a t iron, 

* USP Reference standards (11) 

USP Potassium Gluconate RS 


Ferrous Sulfate 


FeS0 4 * 7H 2 0 278.01 

FeS0 4 151.91 

Sulfuric acid, iron(2+) salt ( 1 : 1 ), heptahydrate; 
lron(2+) sulfate (1:1) heptahydrate [7782-63-0]. 

Anhydrous [7720-78-7]. 

DEFINfTfON 

Ferrous Sulfate contains an amount of anhydrous ferrous sul¬ 
fate (FeS0 4 ) equivalent to NLT 99.5% and NMT 1 04.5% 
of ferrous sulfate heptahydrate (FeSO.i - 7H 2 0). 

IDENTIFICATION 

9 A, Identification Tests—General, tron , Ferrous Salts 
(191) and Sulfate (191): Meets the reguirements 



ASSAY 
« Procedurę 

Sampie: 1 g of Ferrous Sulfate 
Blank: Proceed as in the Analysis without the Sampie. 
Tftrimetric system 
(See Titńmetry (541)0 
Modę: Direct titration 
Titrant: 0.1 N cerlc sulfate VS 
Endpoint detection: Visual 
Analysis: Dissolve the Sampie in a mixture of 25 mL of 
2 N sulfuric acid and 25 mL of freshly boiled and cooled 
water. Add orthophenanthrofine TS, and im media tely Li¬ 
tra te with Titrant Perform a blank determination. 
Calculate the percentage of ferrous sulfate heptahydrate 
(FeS0 4 ■ 7 HzO) in the Sampie taken: 


Result ^ ff(Vi - V B ) x N x fj /W) x 100 


V s - Titrant vo!ume consumed by the Sampie (ml) 
Vb - Titrant volume consumed by the Blank (mL) 

N ~ Titrant normaltty (mEq/mL) 

F = equivalency factor, 278,0 mg/mEq 

W = Sampie weight (mg) 

Acceptance enteria: 99,5%-104.5% of ferrous sulfate 
heptahydrate 


IMPURITIES 

* Arsenic, Method I { 211) 

Test preparatron: Transfer 1 g of Ferrous Sulfate to a 
round-bottomed, 100-mL fiask fitted with a glass joint, 
and add 40 mL of sulfuric acid (1 fn 4) and 2 mL of 
300 mg/ml potassium bromide solution. Immediately 
connect the fiask to a condenser having a matchrng 
glass joint and a reservoir with a water jacket that is 
cooled by tce water. Heat the fiask gently over a Iow 
flame until the solid dissolves, then distilf until 25 mL of 
distillate collects in the reservoir. Transfer this distitlate 
to the arsine generator fiask, and wash the condenser 
and the reservo3r with several smali portions of water, 
adding the washings to the generator fiask. Świr! to 


mix, add bromine TS until the color of the solution is 
slightly yellow, and dilute with water to 35 mL. 

Acceptance enteria: NMT 3 ppm 

Lead 

[Notę—F or the preparation of all agueous Solutions and 
for the rinsing of giassware before use, use water that 
has been passed tnrough a strong-acid, strong-base, 
mixed-bed ion-exchange resin. Select all reagents to 
have as Jow a content of lead as practlcabfe, and storę 
all reagent Solutions in containers of borosilicate glass. 
Cleanse giassware before use by soaking in warm nitric 
acid (1 in 2) for 30 min and by rinsing with deionized 
water,] 

Ascorbic acid-sodium iodide solution: 100 mg/mL of 
ascorbic acid and 192.5 mg/mL of sodium iodide 

Trioctylphosphine oxide solution: 50 mg/ml of trioc* 
Eylphosphine oxide in 4 *methyl- 2 -pentanone. 

[Caution— This solution causes irritation. Avoid contact 
with eyes, skin, and clothing. Take special precautions 
in disposing of unused portions of Solutions to which 
this reagent Is added.] 

Standard solution: Transfer 5.0 mL of łead nitrate stock 
solution TS to a 100 -mL volumetrlc fiask. Dilute with 
water to volume, and mix. Transfer 2.0 mL of the result- 
ing solution to a 50-mL vo!urnetric fiask. Add 10 mL of 

9 N hydrochloric add and 1 0 mL of water. Add 20 mL 
of Ascorbic acid-sodium iodide solution and 5.0 mL of Tri¬ 
octylphosphine oxide solution , shake for 30 s, and allow 
to sępa ratę. Add water to bring the organie solvent 
layer into the neck of the fiask, shake again, and atlow 
to separate. The organie layer is the Standard solution, 
and it contains 2 pej/mL of tead. 

Sampie solution: To a 50-mL volumetric fiask add 1.0 g 
of Ferrous Sulfate, 10 mL of 9 N hydrochionc acid, 

10 mL of water, 20 mL of Ascorbic acid-sodium iodide 
solution, and 5,0 ml of Trioctylphosphine oxide solution. 
Shake for 30 s, and allow to separate. Add water to 
bring the organie soivent layer into the neck of the 
fiask, shake again, and allow to separate. The organie 
layer is the Sampie solution. 

Blank: To a 50-mL volumetric fiask add 10 mL of 9 N 
hydrochloric acid, 10 mL of water, 20 ml of Ascorbic 
acid-sodium iodide solution, and 5.0 mL of Trioctylphos¬ 
phine oxide 5 oludon, Shake for 30 s, and allow to sepa¬ 
rate, Add water to bring the organie so1vent layer into 
the neck of the fiask, shake again, and allow to sepa¬ 
rate. The organie layer is the Blank f and it contains 
0 jig/ml of lead. 

Instruments! conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelengtn: 283.3 nm 
Lamp: Lead hollow-cathode 
Flame: AIr-acetylene 

System suitability 

Samples: Standard solution and Blank 
Suitability reguirements: The absorbance of the Stan¬ 
dard solution and the absorbance of the Blank are sig- 
nificantly different, 

Analysis 

Samples: Standard solution t Sampie solution , and Blank 
Concomrtantly determine the absorbances of the Blank, 
Standard solution, and the Sampie solution* Use the 
Blank to set the instrument to zero, 

Acceptance enteria: The absorbance of the Sampie so¬ 
lution does not exceed that of the Standard solution 
(NMT 10 ppm). 

Mercury 


[Notę—C arry out this test in subdued light, because 
mercuric dithizonate is fight sensitive.] 

Hydroxylamine hydrochloride solution. Standard mer¬ 
cury solution, Dithizone extraction solution, and Di- 
luted dithizone extraction solution: Prepare as di* 
rected in Mercury (261), Method L 
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Control solution: Mix 3.0 mL of Standard mercury solu¬ 
tion, 30 mL of dilute nitric acid (1 in 10), 5 mL of 
250 mg/rriL of sodium citrate solution, and 1 mL of Hy- 
droxyfaminę hydrochhride sol u don. 

Test preparatron: Dissolve 1 g of Ferrous Sulfate In 
30 mL of dilute nitric acid (1 in 10) with the aid of 
heat, on a steam bath. Cool guickly by immersing fn an 
ice bath, and pass through a rine-porosity filter that 
previously has been washed with ailute nitric acid (1 fn 
10) and water, To the filtrate add 20 ml of 250 mg/mL 
sodium citrate solution and 1 mL of Hydroxylomine hy- 
drochloride solution. 

Analysis: Adiust the Control solution to a pH of 1.8 with 
ammonium hydroxide and the Sample solution to a pH 
of 1.8 with suJfuric acid. Separately transfer the Solu¬ 
tions to sęparators. Treat the Sample solution and the 
Contra/ solution in parallel as foilows. 

Extract with two 5-mL portions of Dithizone extraction 
solution and 5 mL of chloroform, pooling the chloro¬ 
form extracts m a second separator. Add 10 mL of di¬ 
lute hydrochloric acid (1 in 2), shake, allow the layers 
to separate, and discard the chloroform layer. Wash 
the add extract with 3 mL of chloroform, and discard 
the washing. Add 04 mL of 20 mg/mL of edetate db 
sodium solution and 2 mL of ó N acetic acid, mrx, and 
add slowfy 5 ml of ammonium hydroxide. Close the 
separator, cool it u lider cold running water, and dry 
its outer surface. Remove the stopper, and pour the 
contents into a beaker. Adjust the Sample solution and 
the ControI solution to a pH of 1.8 in the same manner 
as before, and return the Solutions to their respective 
separators. Add 5.0 mL of Diluted dithizone extraction 
solution r shake vigorously, and allow the layers to sepa¬ 
rate. Using Diluted dithizone extraction solution as a 
co for blank, compare the colors developed in the chlo¬ 
roform layers of the Sample solution and the Control 
solution. 

Acceptance criteria: The color developed by the Sam¬ 
ple solution is not morę intense than that developed by 
the Control solution (NMT 3 pg/g). 

AODITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 

* Labeling: La bel it to Endicate that it Es not to be used if if 
is coated with brownish yellow basie ferric sulfate. 


Ferrous Sulfate Orał Solution 


DEFINITION 

Ferrous Sulfate Orał Solution contains NLT 94.0% and NMT 
106.0% of the labeled amount of ferrous sulfate 
heptahydrate (FeS0 4 - 7H 2 0). 

IDENTIFICATION 

o A. Identification Tests—Generał, Iron , Ferrous Salts <191) 
and Sulfate ( 191 ): Meets the requirements 

ASSAY 

e Procedurę 

Sample: A vo!ume of Orał Solution equrvalent to 
625 mg of Fe50 4 ■ 7H z O accurately measured 
Blank: Proceed as in the Analysis without the Sample. 
Titrimetric system 
(See Tttrimetry (541).} 

Modę: Dlrect titration 
Titrant: 0.1 N ceric sulfate VS 
Indicator: Orthophenanthroline TS 
Endpoint detection: Visual 
Analysis: Add 25 mL of 2 N sulfuric acid and 75 mL of 
fresnly boiled and cooEed water to the Sample , and 
shake well. Then add orthophenanthroline TS, and im- 


mediately titrate with Titrant until the coEor changes, 
Perform a blank determination, 

Cafculate the percentage of the labeled amount of fer¬ 
rous sulfate heptahydrate (FeSO. s - 7H Z G) in the Sample 
taken: 

Result = {[(1/s - Vb) x N x F\/W\ x 100 

Vs - Titrant volume consumed by the Sample (mL) 

Vb - Titrant vo1ume consumed by the Blank (mL) 

N - actual norma! i ty of the Titrant (mEq/mL) 

F - equivalency factor, 278.0 mg/mEq 
W = nominał amount of ferrous sulfate 

heptahydrate in the Sample taken (mg) 
Acceptance criteria: 94,0%-106.0% of the labeled 
amount of ferrous sulfate heptahydrate (FeSCh * * 7H z O) 

SPECIFIC TESTS 

* PH (791): 1.4-5.3 

AODITIONAL REQUIREMENT5 

* Pacicaging and Storage: Preserve in tight, light-resistant 

containers. 

■ Labeling: Label the Orał Solution in terms of the eon tent 
of ferrous sulfate heptahydrate (FeS0 4 ■ 7FbO) and in 
terms of the content of elemental iron. 


Ferrous Sulfate Syrop 

DEFSNITSON 

Ferrous Sulfate Syrup contains, In each 100 mL, NLT 3.75 g 
and NMT 4.25 g of ferrous sulfate heptahydrate (Fe50 4 
7FbO), equivafent to NLT 0.75 g and NMT 0.85 g of ele¬ 
mental iron. 

Ferrous Sulfate Syrup is prepared as follows. 


Ferrous Sulfate 

40 a 

Citric Add. hydrous 

2,1 a 

Peppermint Spirit 

2 ml 

Sucrose 

825 o 

Purified Water, a sufficient guantity 
to make 

1000 mL 


Dis5olve the Ferrous Sulfate, Citric Add f, Peppermint Spint , and 
200 g of Sucrose in 450 mL of Purified Water , and filter the 
solution untiE elear. Dissolve the remainder of the Sucrose 
in the elear filtrate, and add Purified Water to make 
1000 mL. Mix, and filter if necessary, through a pledget 
of cotton. 

flOENTIFICATION 

* A. Identification Tests— General, /ran, Ferrous Salts (191) 
and Sulfate (191) 

Sample solution: Dilute 1 mL of Syrup with water to 
100 mL 

Acceptance criteria: Meets the reguirements 

ASSAY 

® Procedurę 

Sample: 25 mL of Syrup 

Blank: Proceed as in the Analysis without the Sample . 
Titrimetric system 
(See Titrimetry (541).) 

Modę: Dlrect titration 
Titrant: 0.1 N ceric sulfate VS 
Indicator: Orthophenanthroline TS 
Endpoint detection: Ylsual 

Analysis: Add 15 mL of 2 N sulfuric add and 100 mL of 
water to the Sample , and shake well. Add 3 drops of 
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orthophenanthrolrne TS, and titrate witli Titrant untll 
the color changes. Perform a blank determination* * 
Calculate the amount of ferrous suffate heptahydrate 
(FeS0 4 ■ 7H 2 G) In g per each 100 ml of Syrup: 

Result = H(V S -V B )x Nx F\/W} x 7 00 

V$ - Titrant volume consumed by the Sampie (mL) 

V B - Titrant volume consumed by the Blank (mL) 

N ~ actual norma lity of the Titrant (mEq/mL) 

F = equivalency factor, 0.278 g/mEq 
W - volume of Ferrous Sulfate Syrup for the Sampie 
taken (mL) 

Acceptance criteria: 3.75^1.25 g in each 100 mL 

ADD1TRONAL REQUIREMENTS 

* Packaginc and Storage: Preserve En tight contalners. 

* Labeling: La bel the Syrup in terms of the content of fer¬ 

rous suffate heptahydrate (FeSCh ■ 7H 2 Q) and in terms of 
the content of elemental iron. 


Ferrous Sulfate Tablets 


DEFINITiON 

Ferrous Sulfate TabieLs contain NLT 95.0% and NMT 
110,0% of the labeled amount of ferrous sulfate 
heptahydrate (FeS0 4 - 7H Z Q), [Notę —An equivalent 
amount of DrEed Ferrous Sulfate may be used in place of 
FeSO.i ■ 7H 2 Q in preparlng Ferrous Suffate Tablets.] 

IDENTIFICATION 

* A, Identification Tests—Generał, iron , Ferrous Salts (191) 
and Suifate (191) 

Sampie solution: EquEvalent to 10 mg/mL of ferrous 
sulfate heptahydrate from powdered Tablets in wat er 
acEdified with hydrochloric add 
Acceptance criteria: Meets the requirements 

ASSAY 

o Procedurę 

Sampie: Equivalent to 500 mg of ferrous sulfate 
heptahydrate from finely powdered Tablets (NLT 20) 
Blank: Proceed as in the Analysis without the Sampie. 
Titrimetnc system 
(See Titrimetry (541).) 

Modę: Direct titration 
Titrant: 04 N ceric sulfate VS 
Indkator: Orthophenanthroline TS 
Endpoint detection: Visuaf 
Analysis: In a beaker, dissolve the Sampie rn a mixture 
of 20 mL of 2 N sulfuric acid and 80 ml of freshly 
bolled and coofed water. Filter the solution rapidly as 
soon as afl soluble Ingredients In the Tablets are dis- 
solved, and wash the Container and the filter with smali 
portions of a mixture of 20 mL of 2 N sulfuric acid and 
80 mL of freshly boited and cooled water. 

Add oithophenanthroline TS, and immediately titrate 
the filtrate in the suction fiask with Titrant until the 
color changes, Perform a blank determinatioru 
Calculate the percentage of the labeled amount of fer¬ 
rous sulfate heptahydrate (FeS0 4 ■ 7H 2 0) in the Sampie 
taken: 

Result = {[(V s - V B )x Nx F\/W\ x 100 

V$ = Titrant volume consumed by the Sampie (ml) 

Vb = Titrant vo!ume consumed by the Blank (mL) 

N - actual normality of the Titrant (mEq/mL) 

F - equivalency factor, 278*0 mg/mEa 
W - nom i na f weight of ferrous sulfate heptahydrate 
in the Sampie taken (mg) 


Acceptance criteria: 95.0%-17 0.0% 

PERFORMANCE TESTS 
« DlSSOLUTION (711) 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: Solution having a known concentra- 
tion of iron in the Medium 

Sampie solution: Flltered portion of the solution under 
test, suitably diluted with the Medium if necessary 
Jnstrumental conditions 
(See Atomie Absorption Spectroscopy (852),) 

Modę: Atomie absorption spectrophotometry 
Anaiytical wavelength: 248.3 nm 
Lamp: tron hollow-cathode 
Anafysis 

Sampies: Standard solution and Sampie solution 
Determine the concentration of iron (Fe) in the Sampie 
solution in comparison with a Standard solution. 

Calculate the percentage of the labeled amount of fer¬ 
rous sulfate heptahydrate (FeSG 4 ■ 7H 2 0) dissolved: 

Result = (MrjAr) x (C x D x V/l) x 100 


H = molecular weight of ferrous sulfate 
heptahydrate, 278,02 
A r ~ atomie weight of iron, 55.85 
C = measured concentration of iron In the Sampie 
solution (mg/mL) 

D = dllution factor for the Sampie solution 
V ~ volume of Medium, 900 mL 
i - la bel da i m (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of fer¬ 
rous sulfate heptahydrate (FeSCh * 7H 2 Q) is dissolved. 
o Uniformjty of Dosage Units (905): Meet the 
reguirements 


ADDBTIONAL REQUIREMENTS 

* Packagbng and Storage: Preserve in tight contalners. 

* Labeling: Label the Tablets in terms of ferrous suifate 
heptahydrate (FeS0 4 - 7H 2 0) and in terms of elemental 
Iron. 


Dried Ferrous Sulfate 


FeS0 4 xH 2 0 151.91 

Sulfuric acid, iron(2+) salt (1:1), hydrate; 

lron{2+) sulfate (1:1) hydrate [1 346 3-43-9]. 

Anhydrous [7720-78-7]. 

DEFINITION 

Drted Ferrous Sulfate contains NLT 86.0% and NMT 89,0% 
of anhydrous ferrous suffate (FeSCb). 

IDENTIFICATION 

® A* Identification Tests— General, Iron , Ferrous Safts (191) 
and Suffate (191): Meets the requirements 

ASSAY 

a Procedurę 

Sampie: 800 mg of Dried Ferrous Sulfate 
Blank: Proceed as in the Analysis without the Sampie . 
Titrimefric system 
(See Titrimetry (541).) 

Modę: Direct titration 
Titrant: 04 N ceric sulfate V5 
Endpoint detection: Visual 
Analysis: Dissolve the Sampie in a mixture of 25 mL of 
2 N sulfuric acid and 25 ml of freshly boiled and cooled 
water. Add orthophenanthroline TS, and immediately ti¬ 
trate with the Titrant. Perform a blank determination. 
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Calcu late the percentage of anhydrous ferrous sulfate 
(FeSCU) in the Sample taken: 

Result = {[(P 3 - V s ) x N x f\!W\ x 100 

V s = Titrant volume consumed by the Sample (mL) 

V B = Titrant volume consumed by the Blank (mL) 

N = Titrant normality (mEq/mL) 

f - equivalency factor, 151.9 mg/mFq 

W = Sample weight (mg) 

Acceptance criteria: 86.0%-89.0% 

IMPURITIES 

• Arsenic, Method I (211) 

Test preparation: Transfer 1 g of Dried Ferrous Sulfate 
to a round-bottomed, 100-mL fiask fitted with a glass 
joint, and add 40 mL of sulfuric add {1 tn 2) and 2 mL 
of 300 mg/mL of potassium bromide solution. Immedi- 
ately conneet the fiask to a condenser having a match- 
ing glass joint and a reservoir with a water jacket that is 
cooled by ice water. Heat the fiask gently over a Iow 
flame until the solid dissolves, then distill until 25 mL of 
distillate collects in the reservoir. Transfer this distiliate 
to the arsine generator fiask, and wash the condenser 
and the reservoir with several smali portions of water, 
adding the washings to the generator fiask. Swirl to 
mix, add bromine TS until the color of the solution is 
slightly yeliow, and dilute with water to 35 mL. 
Acceptance criteria: NMT 3 ppm 

* Limit of Lead 

[Notę—F or the preparation of all aqueous Solutions and 
for the nnsing of glassware before use, use water that 
has been passed through a strong-acid, strong-base, 
mixed~bed ion-exchange resin. Select all reagents to 
have as Iow a content of lead as practicable, and storę 
all reagent Solutions in containers of borosilicate glass. 
Cleanse glassware before use by soaking in warm nitric 
acid (1 in 2) for 30 min and by rinsing with deionized 
water.] 

Ascorbic acid-*sodium iodide solution: 100 rng/mL of 
ascorbic add and 192.5 mg/mL of sodium iodide 
Trioctylphosphme oxide solution: 50 mg/mL of trioe- 
tylphosphine oxide in 4-methyL2-pentanone. 

[Cautiom —This sofution causes irritation. Avoid contact 
with eyes, skin, and dothing. Take special precautions 
in dtspostng of unused portions of Solutions to which 
this reagent is added.] 

Standard solution: Transfer 5.0 mL of lead nitra te stock 
solution TS to a 100-ml volumetric fiask. Dilute with 
water to yolume* Transfer 2.0 mL of the resultina solu- 
tion to a 50-mL volumetric fiask. Add 10 ml of 9 N hy- 
drochforic acid and 10 ml of water. Add 20 mL of As * 
corbic acid-sodium iodide solution and 5.0 mL of 
Trioctylphosphine oxide solution, shake for 30 s, and al- 
low to separate* Add water to bring the organie solvent 
layer into the neck of the fiask, shaTie again, and allow 
to separate. The organie layer is the Standard solution , 
and it contains 2 jig/mL of lead. 

Sample solution: To a 50-mL voiumetric fiask add 1.0 g 
of Dried Ferrous Sulfate, 10 mL of 9 N hydrochloric 
acid, 10 mL of water, 20 mL of Ascorbic ocid-sodium io¬ 
dide solution , and 5.0 ml of Trioctylphosphine oxide solu * 
tion. Shake for 30 s, and allow to separate. Add water 
to brtng the organie solvent layer into the neck of the 
fiask, shake again, and allow to separate* The organie 
layer is the Sample solution. 

Blank: To a 50-mL yolumetric fiask add 10 mL of 9 N 
hydrochloric acid, 10 mL of water, 20 mL of Ascorbic 
add-sodlum iodide solution , and 5.0 mL of Tńoctylphos- 
phine oxide solution. Shake for 30 s, and aliow to sepa¬ 
rate. Add water to bring the organie solvent layer into 
the neck of the fiask, shake again, and allow to sępa* 
ratę. The organie layer is the Blank , and it contains^ 

0 pg/mL of fead. 



Instrumental conditions 
(See Atomie . 

Modę: Atomie 
Analytical 

Lamp: Lead hollow-cathode 
Flame: Air-acetylene 

System suitability 

Sam pies: Standard solution and Blank 
Suitability reguircments: The absorbance of the Stan- 
dard solution and the absorbance of the Blank are slg- 
mficantly different, 

Analysis p . łłt . 

Samples: Standard solution, Sample solution , and Blank 
Contomitantiy determine the absorbances of the Blank t 
Standard solution , and the Sample solution * Use the 
Blank to set the instrument to zero. 

Acceptance criteria: The absorbance of the Sample so - 
lutinń nnf that of thp Standard solution 


(NMT 10 ppm). 

* MERCURY 

[Notę—C arry out this test in subdued light, because 
mercuric dithizonate is light $ensitive.] 

Hydroxylamine hydrochloride solution. Standard mer- 
cury solution, Dithizone extraction solution, and DL 
luted dithizone extraction solution: Prepare as di- 


rected in Mercury {26 1), Method L 

Contro! solution: Mix 3.0 mL of Standard mercury solu- 
tion , 30 mL of nitric acid (1 in 10), 5 mL of 250 mg/mL 
of sodium citrate solution, and 1 mL of Hydroxylamine 
hydrochloride solution. 

Test preparation: Dlssolve 1 g of Dried Ferrous Sulfate 
In 30 ml of nitric add (1 in 10) with the aid of heat, on 
a steam bath* Cool guickly by immersing in an ice 
bath, and pass through a fine-porosity filier that previ- 
ousfy has been washed with nitric add (1 in 10) and 
water. Tu Ihe filLiale, add 20 mL uf 250 mg/mL of so¬ 
dium eitrate solution and 1 mL of Hydroxylamine hydro¬ 


chloride solution. 

Analysis: Adiust the Controi solution to a pH of 1 *8 with 
ammonium nydroxide and the Sample solution to a pH 
of T8 with sulfuric acid* Separately transfer the Solu¬ 
tions to sep ara tors. Treat the Sample solution and the 
Control solution in para Hel as folio ws. 

Extract with two 5-mL portions of Dithizone extraction 
solution and 5 mL of chloroform, pooling the chloro¬ 
form extracts In a second separator, Add 10 mL of hy¬ 
drach loric add (1 in 2), shake, allow the layers to sep¬ 
arate, and discard the chloroform layer Wash the acid 
extract with 3 mL of chloroform, and discard the 


washing. Add 0.1 mL of 20 mg/mL of edetate diso- 
dium solution and 2 mL of ó N acetfc acid, mix, and 
add slowly 5 ml of ammonium hydroxide. Close the 
separator, cool it under cold running water, and dry 
Sts outer surface. Remove the stopper, and pour the 
eon ten ts into a beaker. Adjust the Sample solution and 
the Contro/ solution to a pH of 1.8 in the same manner 
as before, and return the Solutions to their respectwe 
separators* Add 5.0 mL of Diluted dithizone extracthn 
solution , shake vigorously, and allow the layers to sepa¬ 
rate. Usrnq Diluted dithizone extraction solution as a 
color blanT, compare the colors deveioped in the chlo¬ 
roform layers of the Sample solution and the Contro/ 


solution. 

Acceptance criteria: The color developed by the Sam - 
ple solution Is not morę intense than that developed by 
the Control solution (NMT 3 ppm)* 

« INSOLUBLE SUBSTANCES 

Sample: 2.0 g of Dried Ferrous Sulfate 
Analysis: Dissolve the Sample in 20 mL of freshly boijed 
dilute sulfuric add (1 in 100), heat to bolllng, and di- 
gest in a covered beaker on a steam bath for 1 h. Fil ter 
through a tared filtering crucible, wash thoroughly, and 
dry at 105°. 

Acceptance criteria: The weight of the insoluble resi- 
due does not exceed 1 mg (NMT 0,05%)* 
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ADD1TIONAL HIEQUIREMENTS 
a Packaging and Storage: Preserve in well-closed 
containers. 


FerymoxSc3es SnjjectSon 

» Ferumoxides Injection is a sterile colloidal sus- 
pension of superparamagnetic iron oxide assoct- 
ated with dextran in Water for Injection. It con- 
tains not less than 95 percent and not morę than 
105 percent of the labeled amount of iron, It 
contains in each mL not less than 5.6 mg and 
not morę than 9.1 mg of dextran. It contains in 
each mL not less than 0.25 mg and not morę 
than 0.53 mg of citrate. It also contains manni- 
tol. It contains no antimicrobial agents. Ferumox- 
ides is a nonstoichiometric iron oxide magnetite 
of average formula FeOi.44, with partides having 
a diameter between 100 and 250 nm. 

Packaging and storage—Preserve in single-dose contain- 
ers of Type 1 glass, and sforę at eon troi led room tempera¬ 
turę. Avoid freezing. 

Labeling—la bel it to indicate that it is to be administered 
through a 5-pm filter and that it is not to be used if there 
are indications that the package has been exposed to freez¬ 
ing temperatures, 

USP Meference standard; (11>— 

USP Dextran T-10 RS 
USP Dextrose RS 
USP Endotoxin RS 

Edentif kation—Transfer about 1 mL of the Injection to a 
test tubę, and add 2 drops of ammonium hydroxide: no 
precipitate is formed, Add 2 mL of hydrochJoric acid, mix, 
and add 2 mL of ammonium hydroxide: a brown precipitate 
is formed. 

Specifk gravity (841): between 1.031 and 1,041. 
BactenaB Endo£oxins Test (85)—It contains not morę 
than 12,5 USP Endotoxin Units per mL, 

P H (791): between 5.0 and 9,0. 

Colloidal partide stze— 

Apparatus— Use a submreron laser light-scattering instru¬ 
ment. 1 

Standard* —Use 90- and 270-nm NIST-Eraceabfe polysty- 
rene monospheres. 

Standard dilutions— Transfer 3 mL of 0.2-iam filtered water 
to each of two elear acrylic cuvettes. Add a suffident 
amount of the 90-nm monospheres to one of the cuvettes 
and a sufffcient amount of the 270-nm monospheres to the 
other cuvette to make the dilutions slightly turbid, place in 
the Apparatus , and then measure the particie slzes: the par¬ 
ticie size in the Standard s is withln 10% of the certified di- 
ameter. 

Procedurę —Transfer about 40 pL of the Injection to a 
elear acrylic cuvette, and add 3 mL of 0,2-pm filtered water, 
Cover, invert to mix (without shaking), place in the Appara¬ 
tus , and measure the intensity-weighted effectjve diameter. 
[NOTĘ —5everaJ minutes are necessary for the sam ple to 
reach eguilibrium.] The intensity-weighted effective diameter 
is between 100 and 250 nm, 

Magnetic susceptibility— 

Apparatus: a calibrafed magnetic susceptibility ba lance. 
Standard Solutions—Transfer 118.85 g of nlckel chloride 
hexahydrate, accurately weighed, to a 500-mL volumetrlc 

1 Brookhaven Instruments 90Plus or equfvalenŁ 


fiask, dl lute with water to volume, and mix to obtain 1 M 
nickel chloride. Transfer 356,55 g of nlckel chloride hexahy- 
drate, accurately weighed, to a separate 500-mL volumetric 
fiask, diiute with water to volumą and mix to obtain 3 M 
nickel chloride. 

Solance constant — [notę —Each magnetic susceptibility 
balance has a Solance constant , K, that is determined each 
time the balance is moved to a new location. The Balance 
constant is referenced to the known magnetic susceptibility 
of nickel chloride hexahydrate ] Measure the length, i t in 
cm, of the large-bore susceptibiiity tubę, from the bottom 
of the inside of the tubę to the bottom of the biack band. 
Tarę the susceptibiiity tubę on a balance, fili it with water to 
the bottom of the black band, and weigh again. Record the 
weight, W, in g, of the water in the tubę, zero the suscepti¬ 
bility balance, and then place the tubę containlng water in 
the susceptibiiity balance. Zero the balance again. Rinse the 
tubę with 1 M nickel chloride, and then fili the tubę with 
fresh 1 M nickel chloride. Insert the tubę into the suscepti¬ 
bility balance, and record the magnetic susceptibility, R f m 
cgs units, of 1 M nickel chloride. Calculate the Balance con¬ 
stant, K, by the formula: 

(4.24 x 1 (H)(Wx 10 *)/RL 

in which 4.24 x 10-* is the magnetic susceptibility, in cgs 
units, of nickel chloride hexahydrate; and tne other terrns 
are as defined above. 

Tubę constant — [notę —For each susceptibiiity tubę, a 
tubę constant, C T , is determined,] Measure the length of 
the tubę, f, in cm, from the bottom of the Enside of the 
tubę to the bottom of the black band. Tarę the tubę on a 
balance, fili it with water to the bottom of the black band, 
and weigh again. Record the weight, W, in g, of the water 
in the tubę. Calculate the tubę constant, C Tf by the 
formula: 

Ki/(Wx 10*) 

in which K is the Balance constant as obtained above; and i 
and W are as defined above. 

Diluted sample —Transfer about 0.2 g of the Injection, ac¬ 
curately weighed, to a 10-mL volumetric Container, diiute 
with water to volume, mrx, and accurately weigh the eon- 
tents. 

Procedurę — [notę— Use the same susceptibility tubę 
throughouf the procedurę.] Fili the susceptibility tubę with 
water to the black band. Insert the tubę into the susceptibtl- 
ity balance, and adjust to zero, Remove the tubę from the 
balance, pour the water from the tubę, rinse the tubę with 
1 M nickel chloride, and then fili the tubę with fresh 1 M 
nickel chloride. insert the tubę into the balance, and record 
the magnetic susceptibility In cgs units. Simiiarly, measure 
the magnetic susceptibility of 3 M nickel chloride. The bal- 
ance readings are withln 5% of the expected values, which 
are (4.24 x i0- 6 )/C r for 1 M nickel chloride and (12.72 x 
10-*)/G for 3 M nickel chloride, Rinse the tubę with well- 
mixed Injection, then fili the tubę with the Injection to the 
black band, and weigh. Insert the tubę into tne susceptibil¬ 
ity balance, and proceed as directed for the Standard solu* 
tions. Calculate the magnetic susceptibility, in cgs units, per 

g of iron in the Injection by the formula: 

1 000 C r RT/WI 

in which G is the Tubę constant as obtained above; /? is the 
baiance reading, in cgs units; T is the weight, in g, of the 
Diluted sample; W is the weight, in g, of the ferumoxides in 
the Diluted sample; and / is the concentration of iron, in mg 
per g, in the Injection, obtained by using spedfic gravity to 
convert the concentration of iron, in mg per mL, as deter¬ 
mined in the Assay for iron , to mg per g. The magnetic 
susceptibility is not Jess than 17,100 x 10 e in cgs units per 
g of iron. 
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Osmolalafy and Osmolanty (785), Osmolaiityi between 
325 and 365 mOsmol per kg. 

Other reąuiremenfs —Injections and Impianted Drug Prod¬ 
ucts (1); wiLh the exception of Foreign and Particulate Matter 

Assay for aron— 

Iran standard soiution —Use a NIST-traceable iron stan¬ 
dard containing 1 000 pg per ml_ (1000 ppm). 

Standard preparations —Pipet 5,0, 10.0, 15,0, and 
20.0 ml of the Iron standara soiution Into separate 1000-ml 
volumetric fiasks, dilute each with waler to volume, and mix 
to obtain Solutions having known concentrations of 5 pg per 
ml, IG pg per ml, 15 pg per mL, and 20 pg per ml, re- 
spective!y. 

Assay preparat ton —Accurately weigh 100 pL of the Injec- 
tion, and transfer to a test tubę. Add 2 mL of hydrochionc 
acid, and mix, [notę— The Injection dissoives to yield a me¬ 
dium yellow soiution.] Add 2 mL of water, and tnen transfer 
the contents of the tubę to a 100-mL volumetric fiask, dilute 
with water to volume, and mix. 

Procedurę —Using an atomie absorption spectrophotome- 
ter (see Atomie Absorption Spectroscopy (852)) egulpped with 
an iron hollow-cathode lamp and an air-acetylene flame, set 
the instrument to zero with water, and measure the absorb¬ 
ance, A 2 q, of the Standard p repa radon containing 20 pg per 
mL at the iron emission linę of 296.7 nm. Concomitantfy 
determine the absorbances of the Standard preparations. 
Calcu late the iron concentration, in pg per mL, of each 
Standard preparation by the formula: 

20(A S /Azo) 

in which As Is the absorbance of the relevant Standard prep¬ 
aration. The reading for each Standard preparation is within 
0.3 pg per mL of its nomEnaJ concentration. Measure the 
absorbance of the Assay preparation , and cakulate the eon- 
tent of iron, in mg per mL, in the Injection by the formula: 

2(A u /A 2 ^(S/W) 

in which Au as the absorbance of the Assay preparation; A Z o is 
the absorbance of the Standard preparation containing 
20 pg per mL; 5 is the specific qravity of the Injection; and 
W is the weight, in g, ot the vo!ume of Injection taken to 
prepare the Assay preparation. 

Assay for dex£ran — 

Contro! preparation —Transfer about 50 mg of USP Dex- 
trose RS, accurately weighed, to a 1000-mL voJumetnc fiask, 
dilute with water to vo[ume, mix, and fliter. 

Standard preparation —Transfer aboutSOmgofUSP Dex- 
tran T-10 RS, accurately weighed, fo a 1000-mL volumetric 
ffask, dilute with water to volume, mix, and filter. 

Assay preparation —Transfer 0.25 g of the Injection, accu¬ 
rately weighed, to a test tubę, add about 0.25 mL of hydro- 
chEoric acid, then add about 9 mL of water, and mix. Re- 
move the free iron from this soiution by passing it through 
a cation-exchange column into a 25-mL vo!umetric fiask. 
Rinse the cofumn with about 9 mL of water, collecting the 
washings in the 25-mL voiumetric fiask, dilute with water to 
volume, and mix. 

Procedurę —To each of four test tub es, separately add 
0.2 mL of the Assay preparation , the Standard preparation , 
the Control preparation , and water (to be used as the blank) r 
Add 0.2 mL of a 5% phenol soiution to each test tubę. Mlx 
each tubę briefly on a vortex mixer, rapidly add 1.0 mL of 
suifurie acid to each test tubę, and again mix briefly on a 
vortex mlxer. [Caution^Reaction is exothermic] Cover the 
test tubes, and allow to stand at room temperaturę for at 
least 15 minutes. [notę—T he resultant soiution is orange-yef- 
Iow in color and free of any solid materiał.] Mix each tubę 
on a vor£ex mixer. Using a suitable spectroph otom eter, de¬ 
termine the absorbances of Lhe Solutions from the Standard 


preparation , Lhe Contro / preparation, and the Assoy prepara¬ 
tion against the blank at the waveiength of maxtmum ab¬ 
sorbance at about 490 nm. Cale u late the percent recovery 
of dextran in the Control preparation by the formula: 

100(14 1 )(C/Cd)(Ac /As) 

in which 1.11 is a correction factor (to account for dextrose 
being a monomer of dextran); C is the concentration, in mg 
per mL, of USP Dextran T-10 RS in lhe Standard preparation; 
Cd is the concentration, in mg per mL, of USP Dextrose RS 
in the Contro/ preparation; and A c and Aj are the ab¬ 
sorbances of the Solutions from the ControI preparation and 
the Standard preparation, respective!y: not less than 90% to 
110% is found. Calculate the quantity, in mg per mL, of 
dextran tn the volume of Injection taken by Lhe formula: 

25S(C/W)(AuJ As) 

in which 5 is the specific gravity of the Injection; C is the 
concentration, in mg per mL, of USP Dextran T-1 0 RS in the 
Standard preparation; W is the weigh t, in g, of the portion 
of the Injection taken to prepare the Assay preparation; and 
Au and As are the absorbances of the Solutions from the 
Assay preparation and the Standard preparation , respectively. 
Assay for cii ratę— 

Mobile phase —Prepare a filtered and degassed 0.0375 N 
sodium hydroxide soiution. Make adjustments if necessary 
(see System Suitability under Chromatogmphy (621)). 

Standard stock soiution— Transfer 0.7776 g of trisodium 
cftrate dihydrate to a 100-mL volumetnc fiask, diiute with 
water to volume, filter, and refrigerate. This soiution eon- 
tains 5000 pg of ci tratę per mL (5000 ppm). 

Standard preparations —Transfer 10 mL of Standard stock 
soiution to a 100-mL volumetric fiask, dilute with water to 
vo(ume, and mix. Transfer 1.0, 2.0, and 4.0 mL of this soiu¬ 
tion to separate 100-mL volumetric flasks, add 0.8 mL of 
hydrochionc add to each fiask, dilute with water to volume, 
and mix to obtain Solutions having known concentrations of 
5 pg per mL, 10 pg per mL, and 20 pg per mL. 

System suitability soiution —Use the filtered Standard prep¬ 
aration containing 5 pg per mL. 

Assay preparation —Transfer about 0.5 ml of the Injection, 
accurately weighed, to a test tubę, add 0,2 mL of hydro- 
chioric acid and about 9 mL of water, and mix. Remove the 
free iron from this soiution by passing the soiution through 
a catEOn-exchange column 2 into a 25-mL yolumetric fiask. 
Rinse the column with about 9 mL of water, coliecting the 
washings in the fiask, dilute with water to volume, and m!x. 

Chromatographic system (see Chromatogmphy (621))—The 
Ikjuid chromatograph 3 is eguipped with an ron detector 
with suppressed conductivity at 30 pS, a 4-mm x 25-cm 
separator column 4 that eon tains 15-pm packing L48, a 
4-mm x 50-mm guard column, 5 and integrators. The flow 
ratę is about 1 mL per minutę. Chromatograph the System 
suitability soiution, and record the peak responses as directed 
for Procedurę: the relath/e standard deviation for replicate 
injections is not morę than 3.0%. 

Procedurę —Separately inject egual yolumes (about 10 pL) 
of the Standard preparations and the Assay preparation into 
the chromatograph, record the chromatograms for about 
ló minutes, and measure the responses for the major peaks, 
Prepare a standard curve by plotting the conductivities of 
the Standard preparations versus their concentrations, in pg 
per mL Determine the concentration, C, In jjg per mL, of 
citrate in the Assay preparation by extrapolation from the 

- AG 50W-X8 fH+), available f rom Brorad. 

* DX-50Q r available from Dionex Corporation or equivalent source. 

•' HPEC lonPac ASS or equivalent 

5 HFEC lonPac AG5 or equivalenl 
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standard curve, Calculate the quantity, in mg per rnL, of 
citrate in the volume of injection taken by the formula; 

0.02 SC(S/W) 

in which 5 is the spedfic gravlty of the Injection; and W is 
the weight, in g, of the volume of Injection taken to prepare 
the Assay preparation. 


Ferumoxsil Ora3 Suspension 

» Ferumoxsil Orał Suspension is an aqueous sus- 
pension of silicone-coated superparamagnetic 
iron oxide. It contains not !ess tnan 90.0percent 
and not morę than 110.0 percent of the Iabeled 
amount of iron (Fe). It contains a preservative 
and a thickening agent. U may contain suitable 
colors, flavors, and sweetening agents. Ferumox- 
sii is poly[N-(2-aminoethyl)-3-aminopropyl]si!ox- 
ane-coated nonstoichiometric magnetite 
[Fe0 x (C 5 H 13 N z Si0 2 ) r ] < 

Packaging and storage—Preserve in tight containers, and 
storę at controlled room temperaturę. 

LabeSing—Label it to indicate that it is to be well-shaken 
for 1 minutę before use, and that it is not to be used lf 
there are indications that the package has been exposed to 
freezing temperatures. 

ViscosBty—Capillary fl/Sethods (911) or Viscosity—Rota- 
tional Metlłiods (91 2); between 11 and 60 centtpoises. 
OsmoBality and Osmolaniy (785), Osmofarity: between 
230 and 270 mGsmol per kg. 

Microbial enumeration tests (61) and Tests for speci- 
fied niBCroorganisiTKs (62)—It meets the requirements of 
the tests for absence of Ęscherichio coli The to tal aerobic 
microbial count does not exceed 100 cfu per mL 
pH (791): between 5,5 and 9.0. 

Magnetic susceptibility— 

Apparatus , Standard Solutions , Ba lance constant :, and Tubę 
constant —Proceed as directed for Magnetk susceptibility 
under Ferumoxides Injection. 

Procedurę —Proceed as directed for Magnetk susceptibility 
under Ferumoxides Injection except to use undiluted O rai 
Suspension whenever Injection is indicated. Calcu[ate the 
magnetic susceptibiiity, 3n cgs units, per g of tron in the 
O rai Suspension by the formula; 

1 000 CfR/l 

En which C T is the Tubę constant; R is the ba Jance reading, En 
cgs units; and f is the concenEration, in mg per g, of iron in 
the Orał Suspension, as determined in the Assay for iron. 

The magnetic susceptibility is not less than 22,500 x 10~ ń in 
cgs units per g of iron. 

Settling—Prepare a mtxture of Orał Suspension and wafer 
(1:5), Mix by gentle inversion, and determine the absorb 
ance at 500 nm in a suitabEe spectrophotometer, using 
water as the blank. Cover the celi, and allow to stand undis- 
turbed for 4 hours at room temperaturę. WEthout mixing, 
determine the absorbance again. Calcufate the percentage 
of iron rematning in solution after settling by the formula: 

100{A S / Ao) 

tn which Aa is the absorbance of the solution after standing 
for 4 hours; and Aa Is the initial absorbance of the solution; 
not less than 80% is found. 


Uniform i ty of dosage units (905>— 

FOR ORAŁ SUSPENSION PACKAGED IN SINGLE-UNIT CONTAINERS: 
meets the requrrements. 

Deliverable voSume (698)— 

FOR ORAŁ SUSPENSION PACKAGED 3N MULTIPU-UNST CONTAINERS: 
meets the requirements. 

Assay for iron— 

Iron standard solution and Standard preparations —Proceed 
as directed in the Assay for Iron under Ferumoxides injection. 

Assay preparation —Transfer about 5 g of wdl-mixed O raf 
Suspension, accurately weighed, to a 100-mL volumetric 
fiask. Add 2 mL of nitric acid, and mix. Transfer the fiask to 
a boiling water bath, and boli for 30 mlnutes to obtain a 
yellowisn solution, Al Iow to cooi to room temperaturę, di- 
lute with water to volume, and mtx. 

Procedurę —Proceed as directed In the Assay for iron under 
Ferumoxides Injection. Calculate the iron concentrations, In 
jug per mL, of the three Standard preparations by the 
formula: 

20(As / A Z o) 

In which As is the absorbance of the re!evant Standard prep¬ 
aration; and Azo is the absorbance of the Standard prepara¬ 
tion contatning 20 jig per mL. The reading for eacn Stan¬ 
dard preparation , As, is within 0.5 p.g per mL of its nominał 
concentration. Measure the absorbance of Ehe Assay prepa¬ 
ration, and calculate the content of iron, in ug per mL, in 
the Orał Suspension by the formula; 

2000(Ąj/A 2D ){1.Q 1/140 

in whtch Au is the absorbance of the Assay preparation; A 2 o is 
the absorbance as defined above; 1,01 is the specific gravity 
of the Orał Suspension; and W is the weight, in g, of Orał 
Suspension taken to prepare the Assay preparation. 


Fexofenadme Hydrocfolorade 



• HCI 538.12 

Benzeneacetic acid, 4-[1-hydro xy-4-[4-(hyd roxy- 
diphenylmetEiyiJ-l-piperEdinylJbutylj-^a-dimethyl-, hydro- 
chlorrde, (±)-; 

(±)-p-[1 -Hydroxy-4-[4-(hydroxydiphenylmethyl)pEperidi- 
no]butyl]-(x-methylhyaratroplc add, hydrochlonde 
[1 38452-21-8]. 

DEfINITION 

Fexofenadine Hydrochlorlde contains NLT 98.0% and NMT 
102,0% uf fexufenadine hydsodilurEde ■ HCI), 

calculated on the anhydrous basis, 

IDENTIFICATION 

® A, Infhared Absorption (197K) 

o B, The retention time of the fexofenadine peak of the 
Sample solution corresponds to that of the Standard solu - 
tion , as obtained in the Assay . 

® C 

Anafysis: Examine the predpitate formed in Other Com- 
ponents for the Content of Chloride test. 
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Acceptance criteria: A whfte precipitate is observed. 

ASSAY 

* Procedurę 

Buffer: 6.64 g/L of monobasic sodlum phosphate and 
0,84 g/L of soclium perchlorate in water. Adjust with 
phosphoric add to a pH of 2.0. 

Diluent: Acetonitrile and Buffer (1:1) 

Mobile phase: Acetonitrile and Buffer (7:13). Add 
3 ml/L of triethylamine. 

Standard solution: 0,06 mg/mL of USP Fexofenadine 
Hydrochloride RS and 0,005 mg/mL of USP Fex- 
ofenadine Related Compound A RS in Mobile phase 
Sample stock solution: 1.0 mg/ml of Fexofenadine Hy¬ 
drochloride in Diluent 

Sample solution: 0.06 mg/mL of Fexofenadine Hydro¬ 
chloride in Mobile phase from the Sample stock solution 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4,6-mm x 25-cm; packing LII 
Flow ratę: 1.5 mL/min 
Injection volume; 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resofutiom NLT 1 0 between fexofenadine and fex- 
ofenadine related compound A 
Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2,0% for fex* 
ofenadine and NMT 3.0% for fexofenadine related 
compound A 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of fexofenadme hydrochloride 
(C^H^NO., ■ HCi) in the portion of Fexofenadrne Hy¬ 
drochloride taken: 

Result - (rjrs) x (Cs/Cu) x 100 

r u = peak response from the Sample solution 

rs - peak response from the Standard solution 

G = concentration of USP Fexofenadine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = concentration of Fexofenadlne Hydrochloride 
in the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the anhydrous 
basis 

OTHER COMPONENTS 

* CONTENT OF CKLORLDE 

Sample: 300 mg of Fexofenadine Hydrochloride 
Blank; Methanol 
Titrimetric system 
(See Tftrimetry (541).) 

Modę: Direct titration 
Trtrant: 0.1 N silver nitrate VS 
Endpoint detection: Potentiometrically 
Analysis: Dissolve the Sample in 50 mL of methanol. 
Each ml of 0.1 N silver nitrate VS is equivalent to 
3.545 mg of chloride. 

Acceptance criteria: ó.45%-6.75% on the anhydrous 
basis 

IMPURITIES 

* Residue on Icnition (281): NMT 0,1% 

Delete the foffowing: 

** Heavy Metals, Method II (231): NMT 20 ppm# {om*\ i- 


« Limit of Fexqfenadine Related Compound b 

Buffer: Clacial acetic acid and water (2.3: 2000). Adjust 
with 6 N ammonfum hydroxide to a pH of 4.0 ±0.1. 
Mobile phase: Acetonitrile and Buffer (20:80) 

System suitability solution: Add 1.2 mg of USP Fex- 
ofenadine Related Compound B RS to a 5-mL volumet- 
ric fiask. Dilute with Mobile phase to volume. Transfer 
2.0 mL of the solution into a 100-mL voIumetric fiask. 
Add 25 mg of USP Fexofenadine Hydrochloride RS, and 
dilute with Mobile phase to volume. 

Standard solution: 2.5 pg/mL of USP Fexofenadlne Hy¬ 
drochloride RS in Mobile phase from the System suitabih 
ity solution 

Sample solution: 0.25 mg/mL of Fexofenadine Hydro¬ 
chloride in Mobile phase 
Chromatographic system 
(See Chromatograpny (621}, System Suitability .) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; pacldng L45 
Flow ratę: 0.5 mL/min 
Injection votume: 20 pL 
System suitability 
Sample: System suitability solution 
[NOTĘ—The relative retention times for fexofenadine re- 
iated compound B and fexofenadme are about 0.7 
and 1.0, respectivefy.] 

Suitability regulrements 

Resolution: NLT 3.0 between fexofenadine and fex- 
ofenadine related compound B 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of fexofenaaine related com¬ 
pound B in the portion of Fexofenadlne Hydrochloride 
taken: 

Result = (ry/rs) x (G/Cu) x {1 /F) x 100 

ru = peak response for fexofenad!ne related 
compound B from the Sample solution 
n - peak response for fexofenadine from the 
Standard solution 

G - concentration of USP Fexofenadine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - concentration of fexofenadlne in the Sample 
solution (mg/mL) 

F = relative response factor for fexofenadine 

related compound B relative to fexofenadine, 
0.8 

Acceptance criteria: NMT 0.2% 

0 OTHER ORGANłC IMPURITIES 

Buffer, Diluent, Mobile phase, Standard solution, 
Chromatographic system, and System suitability: 
Proceed as direeted in the Assoy. 

Sample solution: Use the Sample stock solution in the 
Assoy . 

Reference solution: Use the Sample solution In the 
Assoy. 

Samples: Standard solution , Sample solution f Reference 
solution , and Mobile phase {used as the blank) 

Measure the peak areas, excluding the peaks corre- 
sponding to those from the Mobile phase. 

Calculate the percentage of fexofenadine related conv 
pound A in the portion of Fexofenadine Hydrochloride 
taken: 

Result " (rufr 5 ) x (G/G) x 100 

ru - peak response for fexofenadine related 
compound A from the Sample solution 
/-j = peak response for fexofenadine related 

compound A from the Standard solution 
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Cs = concentration of USP Fexofenadine Related 
Compound A RS in Lhe Standard salut jon 
(mg/mL) 

= concentration of fexofenadine in the Sample 
soiution (mg/mL) 

Calculate the perce n ta ge of decarboxy!ated degradant 
[(±)-4-[1 - hy droxy-4-[4-(hydroxy di phenyl methy I)- 
1 -piperidinyfFbutylJ-isopropylbenzene], with a refative 
retention time of 3*2, in the portion of Fexofenadine 
Hydrochloride taken; 

Result - (ru/rs) x (Cj/Q) x (1/0 x 100 

ru = peak response of the decarboxylated 
degradant from the Sample soiution 

r$ = peak response of fexofenadine from the 
Standard soiution 

Q - concentration of USP Fexofenadine 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

Cu - concentration of fexofenadine in the Sample 
soiution (mg/mL) 

F - refative response factor for the decarboxylated 
degradant relative to fexofenadine, 1.1 
Cafculate the percentage of other impurities in the 
portion of Fexofenadine Hydrochloride taken: 

Result = (ru/n) x (Q/C u ) x 100 

fu = peak response for any other impurity from the 
Sample soiution 

r$ - peak response of fexofenadine from the 
Reference soiution 

Cs - concentration of fexofenad!ne in the Reference 
soiution (mg/mL) 

Cu — concentration of fexofenadine In the Sample 
soiution (mg/mL) 

Acceptance criteria: See Table 1. 


TabSe 1 


Karne 

Acceptance 

Criteria, 

NMT 

Fexofenadtne related compound A fl 

0.2 

Decarboxylated deqradanl b 

0.15 

Any other individual, unidentified 
impurity 

0.1 

Totai impurities 

0.5 


Benzeneacetic add, 441-oxy-4 [4-(JiydroxydiphenylmeLhyl)-l -pfper- 
fdi nty I ] b u tyj ]- a f ra-di rn ethy I. 

b £±)-4-[1 -Hydroxy-4-[4-(hydroxydEphenyEmethyl)-l piperidiny|j-butyJ]- 
Isopropytbenzene, 

SPECIFIC TE5TS 

o Water Determjn atio n, Method Ic (921); NMT 2.0% for 
the anhydrous form; 6 * 0 %-l 0 . 0 % for the hydrate form, 
[NOTE“"Hydrate" refers to a mixture of d i hydrate and 
trihydrate forms of fexofenadine hydrochloride,] 

ADDBTiONAL REQUIREMENTS 

® Packaging and Storage: Preserve in welkclosed, light- 
resistant containers, and storę at controlled room 
temperaturę. 

e Labeling: Where it is the hydrate form, the label so 
indicates. 

• USP Reference Standards (11) 

USP Fexofenadine Hydrochloride RS 
USP Fexofenadine Related Compound A RS 
Benzeneaoetic add, 4-[l-oxy-4-[4-(hydrox- 
ydiphenylmethylJ-l-piperidinylJbutyO-oi.a-djmethyl. 
C 32 FU 7 NO, 499,65 


USP Fexofenadine Related Compound B RS 
3-[1 -Hydroxy-4-[4-(hydroxydiphenylmethyi)-1 -piper- 
idinyljbutyn-^G-dEmethyf benzeneacetic acid 
hydrochloride. 

C 32 H 39 NO, - HC1 538.12 


Fejcofenadme HydroehBorSde Capsuies 

DEFINITION 

Fexofenadine Hydrochloride Capsuies contain NLT 93.0% 
and NMT 105.0% of the labeled amount of fexofenadtne 
hydrochloride (C 32 H 39 NO 4 - HCI). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

soiution corresponds to that of tne Standard soiution , as 
obtained in the Assciy, 

• IB. iNFRARED AB30RPTJ0N (197K) 

Sample soiution: Empty an equivalent of 60 mg of fex- 
ofenadine hydrochloride, from the contents of several 
Capsuies, Ento a suitable capped tubę. Add 10 mL of a 
mixture of acetonitrile and methanol ( 10 : 1 ), and shake 
unti! the sample is dispersed. Al Iow to settle, Decant, 
filter, and collect the supematant in a suitable beaker. 
Evaporate the solvent to near dryness by using a stream 
of nitrogen and with gentle heating From an appropri- 
ate source (steam, Iow-temperaturo hot piąte). While 
stili warm, add 5 ml of water and 5 drops of diiuted 
hydrochloric acid, and star to induce predpitation. Chill 
in an ice bath for about 30 min. Pass through a 10- to 
15-pm filtering crucible with frrtted disk. Dry the predp- 
Itate m an air oven for 1 h at 105°. 

Acceptance criteria: Meet the requirements 

ASSAY 
a Procedurę 

Buffer: 6.64 g/L of monobasic sodium phosphate and 
0.84 g/L of sodium perchforate En water, Adjust with 
phosphorlc acid to a pH of 2.0. 

Diluent: Acetonitrile and Buffer (1:1) 

Mobile phase: Acetonitrile and Buffer (7:13), Add 
3 mL/L of triethylaminę. 

Standard soiution: 0.06 mg/mL of USP Fexofenadine 
Hydrochloride RS and 0,005 mg/mL of USP Fex- 
ofenadine Related Compound A RS in Mobile phase 
Sample stock soiution: Remove, as completely as pos- 
sible, the contents of NLT 20 Capsuies, mix the com- 
bined contents, and finely powder by using a mortar 
and pestle. Transfer a portion of the powder, equivalent 
to about 50 mg of fexofenadine hydrochloride, to a 
50-mL volumetric fiask, Add 40 ml of Diluent , and 
shake by mechanical means for 60 min. Sonicate for 
about 2 min. AlEow to cool to room temperaturę, and 
dilute with Diluent to volume. 

Sample soiution: Transfer 3.0 mL of the Sample stock 
soiution to a 50-mL volumetric fiask, and dilute with 
Mobile phose to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; packlng LI 1 
F! o w ratę: 1.5 m L/min 
Injection voiume: 20 uL 
System suitability 
Sample: Stan dard solu tion 
Suitability requirements 

Resolutron: NLT 10 between fexofenadine and fex- 
ofenadine related compound A 
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Tailing factor: NMT 2,0 

Relative standard deviation: NMT 2.0% and 3.0% 
for fexofenadine and fexofenadine related compound 
A, respectively 
Analysis 

Sam pies: Standard solution and Sarapie solution 
Calcu Sate the pereentage of the labeled amount of fex- 
ofenadine hydrochloride (CjzHagNOą ■ HCI) in the pon 
tion of Capsules taken; 

Result = (r u /n) x (Q/Cu) x 100 

ru - peak response from the Somple Sólution 

r$ - peak response of fexofenadine from the 

Standard sol u tion 

Cs = concentration of USP Fexofenadine 

Hydrachloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of fexofenadine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 93.0%-105.0% 

PERFORMANCE TESTS 
a DlSSOLUTiON (711) 

Test 1 

Medium: Water; 900 ml 
Apparatus 2: 50 rpm 
Time: 15 and 45 min 

B uff er: 1.0 g of monobasic sodium phosphate, 0.5 g 
of sodium perchlorate, and 0.3 ml of phosphoric acid 
in 300 ml of water 

Mobile phase: Acetonltrile and Buffer(7: 3) 

System suitabiiity stock solution: 0.44 mg/mL of USP 
Fexofenadine Related Compound A RS in water. 
[Note—A smali amount of gfacial acetic acid, not to 
exceed 5% of the totai volume, may be used if neces- 
sary to dissolve USP Fexofenadlne Related Compound 
A RS,] 

System suitabiiity solution: Prepare a solution of USP 
Fexofenadine Hydrochloride RS in the System suitabiiity 
stock solution containtng 0,01 mg/ml of USP Fex- 
ofenadlne Related Compound A RS and 0.06 mg/ml 
of USP Fexofenadlne Hydrochloride RS. 

Standard solution: 0.07 mg/mL of USP Fexofenadine 
Hydrochioride RS in water. jMOTE—A smali amount of 
methanol, not to exceed 0.5% of the total volume, 
may be used if necessary to dissolve USP Fexofenadine 
Hydrochloride RS.] 

Sample solution: Filtered portions of the solution 
under test 

Chromatographie system 

(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 10-cm; packing 11 
Fiow ratę: 1 mL/min 
Injection volume: 50 jjlL 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

Suitabiiity reąuirements 

Resolution: NLT 2,0 between fexofenadine and fex- 
ofenadine related compound A, System suitabiiity 
solution 

ReJative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcu la te the pereentage of the labeled amount of 
fexofenadine hydrochloride (C 32 H 39 NO 4 ■ HCI) 
dissolved. 

Tolerances: NLT 50% (Q) of the labeled amount of 
fexofenadine hydrochloride {C 32 H 39 NO 4 ■ HCI) is dis- 
so3ved in 15 min; NLT 75% (Q) of the labeled amount 


of fexofenadine hydrochloride (C 32 H 39 NO 4 ■ HCI) ts dis^ 
solved in 45 min. 

Test 2: if the product complies with this test, the label- 
Ing indicates tliat the product meets USP Dissoluthn 
Test 2 , 

Medium, Apparatus, Buffer, Mobile phase. System 
suitabiiity stock solution, System suitabiiity solution, 
Chromatographie system, and Analysis: Proceed as 
directed for Test L 
Time: 45 min 

Tolerances: NLT 75% (Q) of the labeled amount of 
fexofenadine hydrochloride (C 32 H 39 NG 4 ■ HCI) is 
dissolved. 

« Uniformity of Dosace Units (905): Meet the 
reguirements 


iMPURmES 
• Orcanic Impurities 

Buffer: 6.64 mg/mL of monobasic sodium phosphate 
and 0,84 mg/ml of sodium perchlorate in water. Adjust 
with phosphoric acid to a pH of 2.0. 

Diluent: Acetonltrile and Buffer ( 1:1) 

Mobile phase: Acetonltrile and Buffer (7:13), Add 3 ml/ 
L of trlethyiamine 

Standard solution: 0,06 mg/mL of USP Fexofenadine 
Hydrochloride RS and 0.005 mg/mL of USP Fex- 
ofenadine Related Compound A RS m Mobile phase 
Sample solution: Use the Sample stock solution as pre¬ 
pare d in the Assay. 

Reference solution: 0.06 mg/mL of fexofenadine hy¬ 
drach loride in Mobile phase from the Sample solution 
Chromatographie system 
(See Chromatograpny (62 1), System Suitabiiity.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-om; packing L11 
Flow ratę: 1.5 mL/min 
Injection volume: 20 |uL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requirements 

Resolution: NLT 10 between fexofenadine and fex- 
ofenadine related compound A 

Tailing factor: NMT 2.0 

Relative standard deviatton: NMT 2.0% and 3.0% 
for fexofenadine and fexofenadine related compound 
A, respectively 
Analysis 

Samples: Standard solution f Sample solution, and Refer¬ 
ence solution 

Cakulate the pereentage of fexofenadine related con> 
pound A in the portion of Capsules taken: 

Result = (ru/r.O x (Cs/Cu) x 1 00 

ru - peak response for fexofenadine related 
compound A from the Sample solution 
r$ ~ peak response for fexofenadine related 

compound A from the Standard solution 
Cs = concentration of USP Fexofenadine Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of fexofenadlne in the 
Sample solution (mg/mL) 

Calculate the pereentage of decarboxylated degradant 
[{±)-4“[1-hydroxy-4-[4-(hydroxydiphenylmethyi)’ 

1 -pipendinyl]-butyl]4sopropylbenzene], with a relative 
retention time of 3.2, in the portion of Capsules taken: 




Result - (r u /rs) x (Cj/Cu) x (1 /F) x 1 00 

r u = peak response of the decarboxylated 
degradant from the Sample solution 
fj “ peak response of fexofenadine from the 
Standard solution 
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Cs = concentration of USP Fexofenadine 

Hydrochloride RS En the Standard solution 
(mg/mL) 

C u = nominał concentration of fexofenadine In the 
Sampfe solution (mg/mL) 

F ~ response factor for the decarboxyJated 
degradant relattve to fexofenadine, 1.1 
Caiculate the percentage of other impurities In the 
pardon of Capsules taken: 

Result = (ru/n) x (Q/Cu) x 100 

r u ~ peak response for any other impurity from the 
Sample solution 

r$ = peak response of fexofenadine from the 
Reference solution 

C 5 = concentration of fexofenadIne in the Reference 
solution (mg/mL) 

Cu - nominał concentration of fexofenadine in the 
Sample solution (mg/mL) 

Acceptance criteria: See Tobie 7. 


Table T 


Name 

Acceptance 

Criteria, 

NMT ( 

Fexofenadine related compound A n 

0.4 

Decarboxyiated deqradani l1 

0.2 

Any other individua[, unEdentified 
impurity 

0.2 

Total impurities 

0,5 


k1 Benzeneacetrc actd r 4-ri-oxy-4-[4-(hydraxydiphenylmethyl)- , l-piper* 
td tnyI] bu tyl]-a f a-d i me Lhyi 

h -Hydroxy-4-[4'(h3«droxydSphenyJiriethyl)d -piperidinyf]-buty]j- 
JsopropyJbenzene, 

ADDITIttNAl R£QUIREMENT5 

« IPackaging and Storage: Preserve in tight, light-resistant 
containers. Storę at contro!led room temperaturę. 

© Labeling: When morę than one Dissolution test is given, 
the labeling states the test used only if Test 1 is not used. 

* USP Reference Standards (11) 

USP Fexofenadine Hydrochloride RS 
USP Fexofenadine Related Compound A RS 
Benzeneacetic add, 4-[1-oxy-4-[4-(hydrox- 
ydlphenylmethyl)-l-piperidiny3]butyl]-a,a"dirnethy!. 
OaHwNO* 538.12 


Fexofenadine Hydrochloride Tablets 

DEFINITION 

Fexofenadine Hydrochlonde Tablets contain NLT 95.0% and 
NMT 1 05.0% of the fabeled amount of fexofenadine hy- 
drochforide (C 32 H 39 NO 1 ■ HG). 

IDENTIFICATION 

o A. ENFRĄRED ABSORPTfON (197K) 

Standard solution: Transfer 60 mg of USP Fexofenadine 
Hydrochloride RS to a suitabie capped tubę and add 
10 mL of a mixture of acetonitrile and methanoJ ( 10 : 1 ). 

Sample solution: Transfer an equiva!ent to 60 mg of 
fexofenadine hydrochloride, from a sufficient number of 
weighed and fjnefy powdered Tablets, to a suitabie 
capped tubę, and add 10 mL of a mlxture of acetoni- 
trife and methano! ( 10 : 1 ), 

Analysis: Shake or mix the Standard solution and Sam¬ 
pfe solution on a vortex mixer for 1-2 min to disperse 
the sample, AIlow the solution to stand for 10 min, or 
centrifuge for 2-3 min. Pass the llguid into a 50-mL 


beaker using a 0.45-pm polytetrafluoroethfyene syringe 
filter. Evaporate the solvent until about 0.5 mL remains, 
usrng a stream of nitrogen with gentle heating (do not 
exceed 75°). Add 5 mL of water and 5 drops of dflute 
hydrochloric add, and stir to induce predpitation. Chiil 
in an ice bath for 30 min. Filter the solution through a 
10- to 15-pm slntered-glass crudble. Dry the precfpitate 
in an air oven for 1 h at 105° oven for 1 h at 105°. 
Pmpare a bromide dhpersion from the residue. 
Acceptance criteria: The IR absorptlon spectrum of the 
potassium bromide dispersfon of the residue from the 
sample exhiblts maxima only at the same wavelengths 
as mat of a potassium bromide disperslon from the 
Standard. 

o B. The retention time of the major peak in the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy, 

ASSAY 
• Procedurę 

Solution A: Giacial acetlc add and water (17:983). Di- 
lute 100 mL of thts solution with water to 1 L. 

Solution B: Difute 15 mL of a solution containing ace¬ 
tonitrile and tnethylamine (1:1) with Solution A to 1 L. 
Adjust with phospnoric add to a pH of 5,25. 

Diluent: Acetonitrile and Solution A (3:1) 

Mobile phase: Acetonitrile and Solution B (9:16) 
Standard stock solution: 0.25 mg/mL of USP Fex- 
ofenadine Hydrochloride RS in Diluent 
Standard solution: 0.015 mg/mL from the Standard 
stock solution in Mobile phase 

Sample stock solution: Transfer a sufficient number of 
whoie Tablets (NLT 10) to a suitabie volumetric fiask, 
add Solution A (equivalent to 20% of the to tal fiask voL 
u me), and shake by mechanical means at a high speed 
for 30 min or until the Tablets are fully rilsintegrated 
and finely dispersed, Add acetonitrile (sufficient to fili 
the fiask to 80% of its volume), and shake by mechani- 
cal means for 60 min. Di lute with Diluent to volume. 

Pass a portlon of this solution through a polytetrafluoro- 
ethylene filter having a 0.45-pm or flner porę size, and 
use the filtrate. Dilute, if necessary, with Diluent to ob- 
tain a solution containing an equrvalent to 1.2 mg/mL 
of fexofe n a d i n e hyd roc hlori d e. 

Sample solution: 0.018 mg/mL from the Sample stock 
solution in Mobile phase 
Ghromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Coiumn: 4.6-mm x 25-cm; 5-jim packing L11 
Coiumn temperaturę: 35° 

Flow ratę: 1.5 mL/min 
injection size: 20 pL 
System suitability 
Sample: Standard solution 
Suitability regulrements 
Tailing raetor: NMT 2.0 
Relative standard deviation: NMT 2,0% 

Analysis 

Sampies: Standard solution and Somple solution 
Caiculate the percentage of C32H39NG.) - HC 1 in the 
portion of Tablets taken: 

Result - (ru/rs) x (Cs/Cu) x 100 

ru = peak response from the Sample solution 

h = peak response from the Standard solution 

Cs = concentration of USP Fexofenadir*e 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of fexofenadine 
hydrochloride in the Sample solution 
(mg/mL) 
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Acceptance criteria: 95*0%=! 05,0% 

PERFORMANCE TESTS 
* DISSOLUTION {711} 

Test 1 

Medium: 0.001 N hydrochloric acid; 900 ml, 
deaerated 

Apparatus 2: 50 rpm 
Time: 10 and 30 min 

Determine Łhe peicenUges of the labeled amount of 
ChHwMOą* HCI dissoived by using the followjng 
method. 

Solution A: 1.0 g of monobasic sodium phosphate, 

0.5 g of sodium perchlorate, and 0,3 ml of concen- 
trated phosphoric acid in 300 mL of water 
Mobile phase: Acetonitrile and Solution A (7:3) 
Standard solution: USP Fexofenadine Hydrochloride 
RS in Medium to obtain a solution having a known 
concentration similar to that expected for the solution 
under test, [Notę—A smal! amount of methanol, not 
exceeding 0.5% of the total voiume, can be used to 
dissolve fexofenadtne hydrochloride.] 

System suitability solution: 0.44 mcj/nnL of USP Fex- 
ofenadine Related Compound A RS in water. Transfer 
1.0 mL of this solution into a vial, and add 40 mL of 
the Standard solution . [Notę—A smali amount of gla- 
cial acetlc add, not exceedinq 5% of the total vol- 
ume, can be used to dissdve fexofenadine related 
compound A.] 

Sample solution: Pass portions of the solution under 
test through a glass fiber fliter havmg a 0,45-pm porę 
size, 

Chromatographic system 
(See Chromotograpny {62 1}, System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Coiumn: 4.6-mm x 10-cm; packing LI 

Flow ratę: 1 mL/min 

Injectton size: 2-3 pg coiumn load of fexofenadine 
hydrochloride 
System suitability 

Sam pies: Standard solution and System suitability 
solution 

Suitability reguirements 

Resolution: NLT 2.0 between fexafenadlne and fex- 
ofenadine related compound A, System suitability 
solution 

Relative standard deviation: NMT 2,0%, Standard 
solution 
Analysis 

Sam pies: Standard sofution and Sample solution 
Calcu la te the percentage of C^hhgNOj - HCI dissolved 
in the pardon of Tablets taken: 

Result = (fu/rs) x (Cs/L) x D x V x 100 

ru = peak area from the Sample solution 

r s = peak area from the Standard solution 

Cs - concentration of USP Fexofenadine 

HydrochJoride RS in the Standard solution 
(mg/mL) 

L = Tablet label clatm (mg) 

D = dilution factor of the Sompie solution 
V - voiume of Medium , 900 mL 
Tolerances: NLT 60% (Q) of the labeled amount of 
CjiH»N 0 4 * HCI is disso!ved in 10 min; NLT 80% (Q) 
of the labeled amount of C^H^NO.?* HCI Is dlssolved 
in 30 min. 

Test 2 

If the product complies with this test, the labeling indi- 
cates that the product meets USP Dissolution Test 2, 
Medium: 0.001 N hydrochloric add; 900 mL 
Apparatus 2: 50 rpm. Use paddles and shafts coated 
with Teflon, 


Time: 30 min 

Determine the percentages of the labeled amount of 
Cj;>HjgNCXi - HCI dissolved by using the folłowing 
method. 

Solution A: 7 mg/mL of ammonium acetate in water, 
Adjust with glaciai acetic acid to a pH of 4.0 + 0.05, 
Mobile phase: Acetonitrile and Sofution A (2:3) 
Standard solution 1: Transfer 20 mg of USP Fex- 
ofenadine Hydrochloride RS to a 100-mL vofumetric 
fiask, Add i.O mL of methanot, and rmx. Dilute with 
Medium to volume. 

Standard solution 2: Transfer 15,0 mL of Standard so¬ 
lution 1 to a 50-rnL yolumetnc fiask. Difute with Me¬ 
dium to volume. 

Standard solution 3: Transfer 7.5 mL of Standard solu - 
t/on 7 to a 50-mL volumetric fiask. Dilute with Medium 
to volume. 

Sample solution: Pass portions of the solution under 
test through a suitable filter of 0.45-jjm porę size. 
Chromatographic system 
(See C hmmatography (621), System Suitability .) 

Modę: LC 

Detector: UV 259 nm 

Coiumn: 4.6-mm x 15-cm; packing LII 

Flow ratę: 1,5 mL/min 

Injeetion size: 10 pL for Standard solution 1 and 
30 jiL for Standard sotutions 2 and 3 
System suitability 

Sample: Any of the Standard Solutions 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard Solutions I, 2, and 3 and the Sam¬ 
ple solution 

CaIculate the percentage of * HCI dissoived 

in the portion of Tablets taken: 

Resuit = (ru/r s ) x (C s /L) x V x 100 

Hj = peak area from the Sample solution 

r* - peak area from the Standard solution 

Cs - concentration of the appropriate Standard 
solution (mg/mL) 

V = volume of Medium , 900 mL 
L = Tablet labei ciaim (mg) 

Tolerances: NLT 75% (Q) of the labeled amount of 
Ci2H»N0 4 ■ HCI is dissolved. 

Test 3 

If the product complies with this test, the labeling Indi- 
cates that the product meets USP Dissolution Test 3, 
Medium: 0.001 N hydrochloric add; 900 mL for Tab¬ 
lets labeled to contain 30 mg or 60 mg, and 1800 mL 
for Tablets labeled to contain 180 mg 
Apparatus 2: 50 rpm 
Time: 45 min 

Buffer solutton: 6.64 g/L of monobasic sodium phos- 
phate monohydrate and 0.84 g/L of sodium perchlo¬ 
rate mon ohyd ratę in water. Add 4 ml/L of triethyl- 
amine. Adjust with phosphoric acid to a pH of 2,3 ± 
0 . 1 . 

Mobile phase: Buffer solution and acetonitrile (65:35) 
Standard stock solution: 0.5 mg/mL of USP Fex- 
ofenadine Hydrochloride RS in Mobile phase . This solu¬ 
tion is stable for 3,5 months under refrigeration or for 
18 days at room temperaturę. 

Standard solution: Dilute the Standard stock solution 
with Medium to obtain a finał concentration of 
0.07 mg/mL of USP Fexofenadine Hydrochloride RS. 
This solution is stable for 8 days under refrigeration or 
for 24 h at room temperaturę. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0,45-jim porę size. 
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Chromatographic system 

(See Chroma tog ropny (621 ), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Coiumn: 4.6-mm x 10-cm; 5-|irn packing LI 

Column temperaturę: 40° 

Flow ratę: 2.5 mL/rrnn 
Injeetion size: 20 pL 
System suitability 
Sampte; Standard solution 
Suitability reąuiremeflts 
Tailing fator: NMT 2.0 

Column effidency: NLT 1000 theroretical plates 
Relative standard deviation: NMT 2.0% 

Calculate the percentage of fexofenadine hydrochloride 
dissolved in the portion of Tablets taken: 

Result = (ru/r s ) x (C s /L) x V x 100 

ru = peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs = concentration of the Standard solution 
(mg/mL) 

L = Tablet label daim (mg) 

V - volume of Medium , 900 or 1800 mL 
Tolerances: NLT 75% (Q) of the labeled amount of 
fexofenadine hydrochloride is dissolved. 

• Unłformity of Dosage Units (905); Meet the 

requirements 

IMPURITIES 
Organie Impurities 

* Procedurę 

Solution A, Solution B, Diluent, Mobile phase, Stan¬ 
dard stock solution, Sampte stock solution, and Sam- 
ple solution: Prepare as airected in the Assay. 
Standard solution: 0.015 mg/mL of fexofenadine hy- 
drochloride and 0.0045 mg/mL of fexofenadine related 
compound A from Quantitative limit solution and the 
Standard stock solution in Mobile phase 
System suitability stock solution: Di lute 4.0 mL of the 
Standard stock solution with Mobile phase to 100 mL, 
System suitability solution: Dilute 6.0 ml of the Sys¬ 
tem suitability stock solution with Mobile phase to 
100 mL. 

Quantitative limit solution: 0,05 mcj/mL of USP Fex- 
ofenadine Related Compound A RS in Diluent 
Chromatographic system 
(See Chromatography (621}, System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25<m; 5-pm packing L11 
Column temperaturę: 35 Q 
Flow ratę: 1.5 mL/min 
Injeetion size: 20 |iL 
System suitability 

Samples: Standard solution and System suitability 
solution 

[NOTĘ—For the relative retention times, see Impunty 
labie 7.] 

Suitability reąuirements 

Resolution: NLT 7 between fexofenadine and fex- 
ofenadtne related compound A, Standard solution 
Tailing factor: NMT 2.0, SLunduid solution 
Re!ative standard deviatlon: NMT 6%, System suit¬ 
ability solution; NMT 2.0% and NMT 3.0% for fex- 
ofenadine and fexofenadine related compound A, 
Standard solution 
Analysis 

Samples: Standard solution , Sample stock solution, and 
Sample solution 

Calculate the percentage of fexofenadine related 
compound A in the portion of Tablets taken: 

Result = (ru/rs) X (Cs/Cu) x 100 


ru - peak area of fexofenadlne related compound 
A in the Sample stock solution 
rs = peak area of fexofenadine related compound 
A in the Standard solution 
C 5 ~ concentration of fexofenadine related 
compound A m the Standard solution 
(mg/mL) 

Cu - concentration of Fexofenadine hydrochloride 
in the Sample stock solution 
Calculate the percentage of the deearboxylated 
degradant [(±)-4-[1 -hydroxv-4- 
[4-(hydroxydiphenylmethyl)-1-piperidinyi]-buWl]- 
isopropylbenzene] in the portion of Tablets taken: 

Result = (ru/rs) x (C s /Cu) x (1/F) x 100 

ru = peak area of the decarboxylated degradant in 
the Sample stock solution 

r s = peak area of fexofenadine in the Standard 
solution 

C s - concentration of USP Fexofenadine 

Hydrochionde RS in the Standard solution 
(mg/mL) 

Cu = concentration of fexofenadine hydrochloride 
in the Sample stock solution 
F - relative response factor (see Impunty Tobie 7) 
Calculate the percentage of any other impurities in 
the portion of Tablets taken: 

Result ^ fu/(F x rs + r T ) x 100 

r u - peak area for each individual unknown 
impurity In the Sample stock solution 
F = difference in concentration between the 
Sample stock solution and the Sample 
solution , 66.7 

r s = peak area response for fexofenadine in the 
Sample solution 

r T - sum of the peak areas of all unknown 
impurities in the Sample stock solution 
[Notę—D isregard any peak below 0,05%.] 
Acceptance criteria 

Indmdual impurities: See Impunty Table h 
Total impurities: NMT 0.5% 


Impurity Table 1 


Na me 

Retative 

Retention 

Utnę 

Relative 

Response 

Factor 

Atcep- 
tance 
Criteria, 
NMT (°/o) 

Fexofenadine related 
compound A 

1.6 


0.4 

Decarboxyfated deg ra¬ 
daru 

67 

U 

0.15 

Fexofenadine 

1.0 


_ 

Any indmduaf other 
impurity 


TO 

0.2 


ADDBTSONAL REQUIREMENT5 

■ Packaging ano Storage: Preserve in well-dosed eontarn- 
ers, and storę at controlled room temperaturę. 

* Labeling: When morę than one Dissolution test is given, 

the labeling States the test used only if Test 1 is not used. 

• USP Reference Standards (11) 

USP Fexofenadtne Hydrochloride RS 
USP Fexofenadine Related Compound A RS 
Benzeneacetic acid, 4-[1-oxy-4-[4-(hydroxydiphen- 
ylmethyl)’ 1 -piperidi ny l]butyf]-a,a-cfimethyL 
C 32 H^N0 4 499.65 
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Fexofenadine Hydrochloride and 
Pseudoephedrine Hydrochloride 
Extended-Re9ease Tablets 


DEFINITION 

Fexofenadine Hydrochloride and Pseudoephedrine Hydro- 
chloride Extended-Release Tablets contain NLT 93*0% and 
NMT 107.0% of the labeled amounts of fexofenadine hy¬ 
drochloride (C 32 H 39 NO 4 - HC1) and pseudoephedrine hy- 
drochloride (CioHisNO ■ HCJ)* 

IDENTIFICATION 

• A. The retention tlmes of the major peaks of the Sample 

solution correspond to those of the Standard solution, as 
obtained in the Assay. 

® B. Thin-Layer Chromatographic Identification Test 

< 201 ) 

Standard solution A: 6 mg/mL of USP Fexofenadrne 
Hydrochloride RS in methanoi 
Standard solution B: 12 mg/mL of USP Pseudoephed¬ 
rine Hydrochloride RS in methanoi 
Sam ple solution: Transfer the equivalent of 30 mg of 
fexofenadine hydrochloride and 60 mg of pseudoe¬ 
phedrine hydrochloride from finely powdered Tablets 
(NLT 4) into a suitable vessei, ana add 5 mL of metha- 
nol. Cap the vessel, and shake vigorousfy for 2 min. 

Pass the resulting suspension through a suitable fiiter of 
0.45-pm porę slze* Use the filtrate. 

Adsorbent: 0.2-mrn layer of HPTLC stlEca gef mixture. 
Dry the piąte at 105° for 1 h before use. 

Application volume: 10 pL 

Developing solvent system: Toluene, dehydrated alco- 
hot and ammonium hydroxide (50:45:5) 

Analysis: Proceed as dfrected, using the Developing soi- 
vent system. After removal of the piąte, mark the sofven: 
front, and alfow the piąte to air-dry. Heat the piąte at 
105° untrl the odor of ammonla disappears (about 5 
min). Allow the piąte to cool, and examine under UV 
[ight at 254 nm. [NOTĘ—The R f values for fexofenadine 
and pseudoephedrine are 0.17 and 0.39, respectively.] 
Acceptance criteria: The R f value of fexofenadine hy¬ 
drochloride in the Sample solution is comparable to that 
of fexofenadine hydrochloride in Standard solution A , 

The Rf value of pseudoephedrine hydrochloride in the 
Sample solution is comparable to that of pseudoephed- 
rine hydrochloride in Standard solution B. 

ASSAY 

* Procedurę 1 

Buffer: DissoIve 6.8 g of sodium acetate and 16.22 g of 
sodium 1 -octanesulfonate in water, and dilute with 
water to 1 L. Adjust with g lada I acetlc add to a pH of 

4.6. 

Mobile phase: Methanoi and Buffer (1 3:7) 

Diluent: Methanoi and Buffer ( 3:2) 

System suitability solution: Transfer 40 mg of U5P 
Pseudoephedrine Hydrochloride RS to a 50-mL voiumet- 
ric fiask. Add 5 ml of fert-butylhydroperoxide solution, 
and sonicate* Cover the fiask opening with aluminum 
foil, and place the fiask in an oven at 90 D for 60 min. 
Rernuve from the uven, and allow Lo cuul, Add 35 rnL 
of Mobile phase, and cool to room temperaturę. Dilute 
with Mobile phase to volume. The degradation of pseu¬ 
doephedrine hydrochloride by this process produces the 
related compound ephedrone* 

Related compounds stock solution: Dissolve guantities 
of USP Fexorenadine Reiated Compound A RS and de- 
carboxyfated degradant 3 in a volume of methanoi, and 
dilute with Buffer to obtain a ratro of methanoi to Buffer 
of 3:2. Dilute with Diluent to obtain a solution having 
concentratlons of 0.2 mg/mL for each component. 


Related compounds solution: 0.02 mg/mL each of 
USP Fexofenadine Related Compound A RS and decar- 
boxyiated degradant from Related compounds stock solu¬ 
tion diluted with Mobile phase 
Standard stock solution: 0,4 mg/mL of fexofenadine 
hydrochloride and 0.8 mg/mL of pseudoephedrine hy¬ 
drochloride from USP Fexofenadine Hydrochloride RS 
and USP Pseudoephedrine Hydrochloride RS, respec- 
tivcly, in Mobile phase 

Standard solution: DiJute 6.0 mL of the Standard stock 
solution and 15.0 mL of the Related compounds solution 
with Mobile phase to 50 mL to obtain a solution having 
known concentrations of 0.096 mg/mL of pseudoe- 
hedrine hydrochloride, 0.048 mg/mL of fexofenacline 
ydrochlortde, 0*006 mg/mL of fexofenadine related 
compound A, and 0.006 mg/mL of decarboxylated 
degradant. 

Sample stock solution: Nominally equiva!ent to 
1,2 mg/mL of fexofenadine hydrochloride and 2*4 mg/ 
mL of pseudoephedrine hydrochloride. To prepare, 
transfer NLT 10 whole Tablets to a 500-mL yolumetnc 
fiask* Add 300 mL of methanoi, and shake by mechani- 
cal means at high speed for 60 min. Sonicate the fiask 
for 60 min at 40°. Add 1 50 mL of Buffer, and sonicate 
for 60 min at 40°. Vent the fiask, and vigorous!y shake 
the fiask by hand at 15-min interva!s during the me- 
chanical shaking and sonication steps. Cool to room 
temperaturę, and dilute with Buffer to volume to obtain 
a finał coneentration. Pass a portion of this solution 
through a fllter of 0.45-jim or finer porę size, and use 
the ffltrate. 

Sample solution: 0.048 mg/mL and 0.096 mg/mL of 
fexofenadine hydrochloride and pseudoephedrine hy¬ 
drochloride, respectively, from the Sample stock solution 
diluted with Mobile phase. [Notę—AI ternatively, centri- 
fuge the Sample stock solution f and use the supernatant 
to prepare the Sample solution * Fiiter the Sample solution 
before analysis.] 

Chromatographk system 
(See Chromatograpny (62'\), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 5-cm; 5-pm packing L 6 connected 
in series to a 4.6-mm x 25-cm; 5-pm packing LII 
Column temperaturę: 35° 

Flow ratę: 1*5 mL/min 
Injectlon volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for pseudoephed¬ 
rine and ephedrone are 1,0 and 1.2, respect3ve!y (Sys¬ 
tem suitability solution ); and for fexofenadine, fex- 
ofenadine related compound A, and decarboxylated 
degradant 1*0, 1.2, and 3*1, respectively (Standard 
solution).} 

Suitability requirements 

Resolution: NLT 1.5 between pseudoephedrine and 
ephedrone, System suitability so/u£7on; NLT 2,0 be¬ 
tween fexofenadine and fexofenadine related com¬ 
pound A, Standard solution 

Relative standard deviation: NMT 1,0% for replicate 
injections based on the pseudoephedrine peak, Sys¬ 
tem suitability solution; NMT 1. 0 % for repiicate injec¬ 
tions based on the fexofenadine peak, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late separately the percentage of the labeled 
amount of fexofenadine hydrochloride (C 32 H 3 &NO 4 ■ 

MCI) and pseudoephedrine hydrochloride (CioHisNO ■ 
HCi) In the portion of Tablets taken: 

Result = (fu/n) x (CdC u ) x 1 00 


1 Availab!e from USP as USP Fexofenadine Related Compound C AS, CatJr 
1270446. 
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r v - peak response of either fex ofenadine or 

pseudoephedrine from the Sample solution 
r$ - peak response of either fexofenadine or 

pseudoephedrine from the Standard solution 
C 5 - concentration of either USP Fexofenadine 

Hydroehloride RS or USP Pseudoephedrine 
Hydroehloride RS in the Standard solution 
(mg/mL) 

Cy - nominał concentration of either fexofenadine 
hydroehloride or pseudoephedrine 
hydroehloride In the Sample solution 
(mg/mL) 

Acceptance criteria: 93.0%-T07,0% 

* Procedurę 2 : Use this procedurę for Tablets labefed to 
meet Dissolution Test 5. 

Buffer: Disso!ve 6.8 g of sodium acetate and 16.22 g of 
sodium 1-octanesulfonate in wat er, and diłute with 
water to 1 L. Adjust with glacial acetic acid to a pH of 
4.0. 

Mobile phase: Methano! and Buffer (13:7) 

System suitability solution: Transfer 60 mg of USP 
Pseudoephedrine Hydroehloride RS to a 50-mL vofumet- 
ric fiask. Add 10 ml of hydrogen peroxide, and swirl 
the fiask. Cover the fiask opening with aluminum foil, 
and heat in an oven at 90° for 4 h. Add 35 ml of 
Mobile phase , and cool to room temperaturę. Dilute 
with Mobile phase to volume. The degradation of pseu¬ 
doephedrine hydroehloride by this process produces the 
related compound ephedrone. 

Related compounds stock solution: 0.225 mg/mL 
each of USP Fexofenadine Related Compound A RS and 
detarboxy!ated degradant, prepared as foflows. Dissofve 
USP Fexofenadine Related Compound A RS and decar- 
boxylated degradant in a volume of methanol, and di¬ 
lute with Buffer to obtain a ratlo of methanol to Buffer 
of 13:5. Difute with Buffer to obtain the reguired con- 
centrations of the components. 

Related compounds solution: 0.011 3 mg/mL each of 
USP Fexofenadine Related Compound A RS and decar- 
boxylated degradant from Related compounds stock solu¬ 
tion in Mobile phase 

Standard stock solution: 0.36 mg/mL of USP Fex- 
ofenadine Hydroehloride RS and 0.48 mg/mL of USP 
Pseudoephedrine Hydroehloride RS In Mobile phase 
Standard solution: 0.096 mg/mL of USP Pseudoephed¬ 
rine Hydroehloride RS, 0.072 mg/mL of USP Fex- 
ofenadine Hydroehloride RS, and 0.002 mg/mL each of 
USP Fexofenadine Related Compound A RS and decar- 
boxy!ated degradant, prepared as follows. Transfer 
10 mL of Standard stock solution and 8 ml of Related 
compounds solution to a 5G-mL volumefric fiask, and di¬ 
lute with Mobile phase to volume. 

Sample stock solution: Nomlnally equlvalent to 
0.36 mg/mL of fexofenadlne hydroehloride and 
0.48 mg/mL of pseudoephedrine hydroehloride, pre¬ 
pared as follows. Crush NLT 10 Tablets into smali pieces 
in a mortar, transfer the composite to a 500-mL volu- 
metric fiask, and add 325 mL of methanol Shake by 
mechanical means for at least 30 min, and sonicate for 
at least an additional 35 min. Add 100 mL of Buffer , 
sonicate for 45 min, cool to room temperaturo, and 
allow to stand for 16 h without mechanical shaklng. 
Dilute with Buffer to volume. Pass a portion ot this solu¬ 
tion through a suitable filter of 0,45-pm or finer porę 
size. Transfer 5 mL of the filtrate to a 50-ml volumetric 
fiask, and dilute with Buffer to volume. 

Sample solution: 0.072 mg/mL and 0.096 mg/mL of 
fexofenadine hydroehloride and pseudoephedrine hy¬ 
drach lor ide, respectlvely, in Mobile phase , from the 
Sample stock solution 


Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 5-cm; 5-|im packing Ló connected 
in senes to a 4.6-mm x 25-em; 5-pm packing L11 

Column temperaturę: 35° 

Flow ratę: I.SmL/min 

Injection volume; 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reąuirements 

Resolution: NLT 2,0 between pseudoephedrine and 
ephedrone, System suitability solution ; NLT 2.0 be¬ 
tween fexofenadlne and fexofenadine related com¬ 
pound A, Standard solution 

Relative standard deviation: NMT 1.0% for replicate 
injections based on the pseudoephedrine peak, Sys¬ 
tem suitability solution; NMT 1,0% for replicate injec¬ 
tions based on the fexofenadine peak, Standard 
solution 
Anaiysis 

Samples: Standard solution and Sample solution 

Cafcufate separately the percentage of the labeled 
amount of fexofenadine hydroehloride (C 32 H 39 NO 4 * 
HCI) and pseudoephedrine hydroehloride (G 0 H 15 NO ■ 
HCI) in the portion of Tablets taken: 

Result - (rJn) x (Cs/Cu) x 100 

fy - peak response of either fexofenadine or 

pseudoephedrine from the Sample solution 
rs - peak response of either fexofenadine or 

pseudoephedrine from the Standard solution 
Cs — concentration of either USP Fexofenadlne 

Hydroehloride RS or USP Pseudoephedrine 
Hydroehloride RS in the Standard solution 
(mg/mL) 

Cy = nominał concentration of either fexofenadine 
hydroehloride or pseudoephedrine 
hydroehloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 93*0%-1 07.0% 

PERFORMANCE TESTS 


Change to read: 

* Dissolution (711) 

Test 1 

Medium: 0.001 N hydrochloric acid; 900 mL 

Apparatus 2: 50 rpm 

Times 

Fexofenadine hydroehloride: 15 and 45 min 
Pseudoephedrine hydrochlonde: 45 min; 3, 5, and 
12 h 

Solution A: 7.0 mg/mL of monobasic sodium phos- 
phate monohydrate in water Adjust with 85% phos- 
phoric acid to a pH of 2,00 ± 0.05, 

Mobile phase: Acetonitrile and Solution A (9:11) 
Standard solution: Dissolve quantities of USP Fex- 
ofenadine Hydroehloride RS and USP Pseudoephedrine 
Hydroehloride RS in Medium t and dilute to obtain a 
solution eontatning known concentrations similar to 
those expected in the Sample solution ♦ [NOTĘ —A smali 
amount of methanol, NMT 0.5% of the to tal vofume, 
can be used to dissolve the fexofenadine 
hydroehloride.] 

Sample solution: Pass a portion of the solution under 
test through a suitable nylon filter of 0.45-pm porę 
size. 



USP 40 


Official Monogmphs / Fexofenadine 4191 


Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Coiumn: 4.6-mm x 2S-cm; packing L 6 
Flow ratę: 1 mL/min 
Injection yolume: 1 0 pL 
System suitability 
Sampte: Standard solution 
Suitability requirements 

Resofution: NLT 3.0 between fexofenadine and 
pseudoephedrine 

Ta i ling factor: NMT 1.5 for fexofenadine and 
pseudoephedrine 

Reiative standard deviation: NMT 2,0% 

Analysls 

Samples: Standard solution and Sampie solution 
Calculate the percentages of the labeled amounts of 
fexofenadine hydrochToride (Cs^HasNCl * HC!) and 
pseudoephedrine hydrochloride (CinHtsNO ■ HCI) 
dissolved. 

Tolerances 

Fexofenadine hydrochloride (C 32 H 39 NO 4 - HCI): NLT 
65% (Q) of the labeled arnount is dissolved in 15 
min, and NLT 80% (Q) of the labeled amount is dis- 
solved in 45 min. 

Pseudoephedrine hydrochloride (C10H15NO - HCI): 
See Tobie L 


Table 1 


Time 

Amount 

DissoIved 
(%) 

45 min 

NMT 36 

3 h 

45-69 

5 h 

61-80 

12 h 

NLT 80 


The percentages of the labeled amount of pseudoe¬ 
phedrine hydrochloride, dissolved at the times spęd- 
ł ied, conform to Dhsolution {71 1 ), Acceptonce Tobie 
2 . 

Test 2: If the product complies with this test, the label- 
ing indicates that the product meets USP Dhsolution 
Test 2. 

Medium: 0.001 N hydrochloric add; 900 mL 

Apparatus 2: 50 rpm 

Times 

Fexofenadine hydrochloride: 45 min 
Pseudoephedrine hydrochloride: 30 min; 2, 4, and 
12 h 

Solution A: 2.7 ma/mL of monobasic potassium phos- 
phate and 2.2 mg/mL of sodium 1 -octanesulfonate in 
water. Adjust with phosphortc add to a pH of 2.50 ± 
0.05. 

Mobile phase: Methanol, acetonitrile, and Solution A 
(3:3:4) 

Fexofenadine standard stock solution: Transfer 
66 mg of USP Fexofenadine Hydrochloride RS to a 
100-mL yolumetnc fiask. Add 10 ml of methanol, and 
swirl until dissolved. Add 50 ml of Medium, and mix, 
Ailow the solution to equllibrate to room temperaturę, 
and diiute with Medium to yolume. 

Pseudoephedrine standard stock solution: Transfer 
66 mg of USP Pseudoephedrine Hydrochloride RS to a 
100-mL volumetric flasie. Add 10 mL of methanol, and 
swirl until dissolyed. Add 50 mL of Medium t and mix. 
Ailow the soiution to equilibrate to room temperaturę, 
and diiute with Medium to yolume. 

Standard solution: óó pg/mL of USP Fexofenadine Hy¬ 
drochloride RS and 132j,ig/mL of USP Pseudoephed- 


rine Hydrochloride RS from a mixture of Fexofenadine 
standard stock solution and Pseudoephedrine standard 
stock solution dtluted with Medium 
Sampie solution: Pass a portfon of the solution under 
test through a suitable filter of 0.45-pm porę size* 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 715 nm 

Coiumn: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1.5 mL/min 
Injection volume: 10 pL 
System suitability 
Sampie: Standard solution 
Suitability reąuirements 
Resolution: NLT 2.0 between fexofenadine and 
pseudoephedrine 

Tailing factor: NMT 2.0 for fexofenadine and NMT 
2,5 for pseudoephedrine 

Relative standard devtatlon; NMT 2.0% for both 
peaks 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentages of the labeled amounts of 
fexofenadine hydrochToride (C32H39NO4 - HCI) and 
pseudoephedrine hydrochloride {Ci 0 H i5 NO - HCI) 
dissolyed, 

Tolerances 

Fexofenadine hydrochloride (C32H&NO4 ■ HCI): NLT 
80% (Q) of the labeled amount is dissolyed in 45 
min. 

Pseudoephedrine hydrochloride (C T dH 15 NO* HCI): 

See Tobie 2. 


Tabie 2 


Time 

Amount 

DissoIved 

(%1 

30 min 

NMT 35 

2 h 

38-58 

A h 

56-76 

12 h 

NLT 80 


The percentages of the labeled amount of pseudoe¬ 
phedrine hydrochloride, dissolved at the hmes speci- 
ned, conform to Dhsolution (7 11), Acceptonce Tobie 

2 , 

Test 3: If the product complies with this test, the label- 
inq indicates that the product meets USP Dissolution 
Test 3 . 

Medium: 0,001 N hydrochloric add; 900 mL 

Apparatus 2 : 50 rpm 

Times 


Fexofenadine hydrochloride: 30 min 
Pseudoephedrine hydrochloride: 0.5, 2, 4, and 12 
h 

Buffer solution: 6,64 g/L of monobasic sodium phos- 
phate in water. Adjust with phosphoric add to a pH of 
2,50 ± 0.05. 

Mobile phase: Buffer solution and acetonitrile (3:2) 

Standard solution: [NOTĘ—A smali amount of metha- 
nol, not exceeding 0 , 5 % of the finał to tal yolume, can 
be used to dissolve fexofenadine hydrochloride.] Pre- 
parę a solution in Medium containing known concen- 
trations of USP Fexofenadine Hydrochloride RS and 
USP Pseudoephedrine Hydrochloride RS slmilar to 
those expected in the solution under test. 

Sampie solution: Pass a portion of the solution under 
test through a suitable PVDF or nylon filter of 0.45-pm 
porę size. 


USP Monographs 


















4192 Fexofenadine / Official Monogrophs 


USP 40 


Chromatographic system 
(See Chromatography {62}), System Suitabiłity .) 

Modę: LC 

DetecŁor: UV 210 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 2.5 mL/msn 
fnjection volume: 10 \it 
$ystem suitabiłity 
Sample: Standard solution 
Suitabiłity requirements 
Tailing factor: NMT 2.0 for fexofenadJne and 
pseudoephedrine 

Relative standard deviation: NMT 2.0% for both 
peaks 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentages of the iabeled amounts of 
fexofenadine hydrochloride (C32H39NO4 ■ HCI) and 
pseudoephedrine hydrochloride (CtoHtsNO ■ HCI) 
dissolvea. 

Tolerances 

Fexofenadine hydrochloride (C 32 H 39 NO 4 * HCI): NLT 
80% (Q) of the fabeled amount is dissolved in 30 
min. 

Pseudoephedrine hydrochloride (CioH ]S NO < HCI): 

See Table 3. 


labie 3 



Amount 

Time 

Dissolved 

m 

(%> 

0.5 

13-33 

2 

35-55 

4 

50-70 

12 

NLT 80 


The percentages of the Iabeled amount of pseudoe¬ 
phedrine hydrochloride, dissolved at the times speci- 
fied, conform to Dissolution (TU), Acceptance Tobie 

2 , 

Test 4: For products Iabeled with a dosing interva! of 
24 h. If the product compfies with this test, the la beli ng 
indicates that the product meets USP Dissolution Test 4. 
Medium: 0.001 N hydrochloric acid; 900 ml 
Apparatus 2: 50 rpm 
Times 

Fexofenadtne hydrochloride: 30 min 
Pseudoephedrine hydrochloride: 3, 7, and 23 h 
Determine the percentages of the fabeled amounts of 
fexofenadlne hydrochloride and pseudoephedrine hy¬ 
drochloride dissolved by uslng the chromatographic 
procedurę described in Test L 
Tolerances 

Fexofenadine hydrochloride {C 32 H 39 NO 4 * HCI): NLT 
80% (Q) of the Iabeled amount Is dissolved in 30 
min. 

Pseudoephedrine hydrochloride (CioHisNO ■ HCI): 

See Tobie 4 . 


Test 5: For products fabeled with a dosing interva! of 
24 h. If the product complies with this test, the labeling 
indicates that the product meets USP Dissolution Test 5. 
Medium: 0.001 N hydrochloric acid; 900 rnL 
deaerated 

Apparatus 2: 50 rpm, with sinkers. [Notę—A suitable 
sinker is available as catalog number CAPWST-31 from 
www.qla-lk.com.] 

Times 

Fexofenadme hydrochloride: 15 and 45 min 
Pseudoephedrine hydrochloride: 3, 7, and 23 h 
Buffer: 4.1 g/L of anhydrous sodium acetate in waten 
Adjust with glacial acetic acid to a pH of 3.6 ±0.1. 
Mobile phase: Methanol and Buffer (60:40) 

Standard solution: Prepare a solution in Medium con- 
taining 0.20 mg/mL of USP Fexofenadlne Hydrochlo¬ 
ride RS and 0*27 mg/mL of USP Pseudoephedrine Hy¬ 
drochloride RS. Sonicate to dissolve. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. 
Chromatographic system 
(See Chromatograpny (621), System Suita hi lity.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 10-cm; S-jim packing L9 
Column temperaturo: 4Q D 
Flow ratę: 2 mL/min 
injection volume: 50 pL 
System suitabiłity 
Sample: Standard solution 

[Notę —The relative retention times for fexofenad!ne 
and pseudoephedrine are 0.45 and 1.0, respectivelyj 
Suitabiłity requirements 
Resolution: NLT 2.0 between fexofenadine and 
pseudoephedrine 

Tailing factor: NMT 2.0 for fexofenadine and 
pseudoephedrine 

Relative standard deviation: NMT 1.5% for fex- 
ofenadine and pseudoephedrine 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the concentration (C) of fexofenadlne hydro¬ 
chloride (C32H39NO4 ■ HCI) in the sample withdrawn 
from the vesse! at each time point (/) shown in Tabfe 
5: 

Resulh - (r^/rs) x Cs 

fu - peak response of fexofenadine from the 
Sample solution 

r 5 = peak response of fexofenadine from the 
Standard solution 

Q = concentration of USP Fexofenadine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Calcu tatę the percentage of the Iabeled amount (Q,) of 
fexofenadtne hydrochloride (C3ZH39NO4 ■ HCI) 
dissolved at each time point 0) shown rn Table 5: 

Resulti = Ci x V x (1 li) x 100 


Table 4 



Amount 

Time 

Di$$olved 

thi 

_ 

3 

10-30 

7 

35-65 

23 

NLT 80 


The percentages of the labefed amount of pseudoe¬ 
phedrine hydrochloride, dissolved at the times speci- 
ried, conform to Dissolution (7 11), Acceptance Table 


Resulta = {[G x (V- VS)] + (Cj x V s )} x (1 fi) x 100 

C = concentration of fexofenadlne hydrochloride 
in the portion of sample withdrawn at time 
point (i) (mg/mL) 

V - volume of the Medium, 900 mL 

i = label clatm for fexofenadine hydrochloride 

(mg/Tab!et) 

V$ = volume of the Sample solution withdrawn from 
the Medium (mL) 

Calculate the concentration (Q of pseudoephedrine 
hydrochloride (C10H15NO ■ HCI) in the sample 
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withdrawn from the vessel at each time point {/) 
shown in Tobie 6: 

Result; = (Tuih) x C s 

r u = peak response of pseudoephedrine from the 
Sample soiution 

fi = peak response of pseudoephedrine from the 
Standard solution 

C s = coneentration of USP Pseudoephedrine 

Hydrochloride RS En the Standard solution 
(mg/mL) 

Calculate the percentage of the labeled amount (Q!) of 
pseudoephedrine hydrothbride (G 0 H 15 NO * HCI) 
dissoived at each tfme point (i) shown in Tobie 6: 

Result* = G x Vx (1/L) x 100 


Resultz - {[G x(V- ^)J + (G x l/s)} x (1/1) x 100 


Resu!t 3 = ({Gx [V- (2 x ^)]> + [(G + G) x V s ])x 
(1/1) x 100 

Q - coneentration of pseudoephedrine 

hydrochloride in the portion of sample 
withdrawn at time point (/} (mg/mL) 

V - volume of the Medium , 900 mL 

L - labę] daim for pseudoephedrine hydrochloride 

(mg/Tablet) 

l/s = vo!ume of the Sample solution withdrawn from 
the Medium (ml) 

Tolerances 

Fexofenadine hydrochloride (C^H^NO^ - HCI): See 

Tobie 5. 


Table 5 


Time point 
(0 

Time 

(min) 

Amount 

Dis5olved 

(%) 

1 

15 

NLT 60 (0) 

2 

45 

NLT 75 fO) 


Pseudoephedrine hydrochloride (C 10 H] 5 NO ■ HCI): 

See Tobie 6. 


Table 6 


Time point 
(f) 

Time 

(h) 

Amount 

Difsolved 

(%) 

1 

3 

10-34 

2 

7 

35-68 

3 

21 

NLT BO 


The percentages of the labeled amount of pseudoe- 
phedrine hydrochloride, dissolved at the times speci- 
fied, conform to Dissolution (711), Acceptance Table 

2 . 

°Test 6 : If the product compiies with this test, the 
labeling indicates that the product meets USP Dissofu- 
tion Test 6. 

Medium: 0.001 N hydrochloric acid; 900 mL 

Apparatus 2: 50 rpm 

Times 

Fexofenadine hydrochloride: 45 min 
Pseudoephedrine hydrochloride: 30 min; 2, 4, and 
12 h 

Solution A: 7 g/L of monobasic sodium phosphate in 
water. Adjust with 85% phosphonc acid to a pH of 
2 . 00 . 


Mobile phase: Aceton itrile and Solution A (45:55) 
Standard solution: 0.07 mg/mL of USP Fexofenadine 
Hydrochloride RS and 0.13 mg/mL of USP Pseudoe- 
pnedrine Hydrochloride RS, prepared as foliows. Dis- 
solve appropriate guantities of USP Fexofenadine Hy- 
drochioride RS and USP Pseudoephedrine 
Hydrochloride RS in a smali amount of methanol, 
NMT 0.8% of the finał volume, and add 40% of the 
finał vo!ume of Medium, Sonicate to dissolve and di- 
lute with Medium to volume. 

Sample solution: Pass a portion of the solution under 
test through a su i table filter of 0 . 45 -pm porę size. 
Chromatographic system 
(See Chromatography (62^) / System SuitabUity.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; lO-pm packing L 6 
Flow ratę: 1 mL/min 
Injection voiume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Resolution: NLT 3.0 between fexofenadine and 
pseudoephedrine peaks 

Tailing factor: NMT 2*0 for both fexofenadine and 
pseudoephedrine peaks 

Relative standard deviation: NMT 2.0% for both 
peaks 
Analysis 

Sam pies: Standard soiution and Sample solution 
Calculate the percentage of the labeled amount oF 
fexofenadine hydrochloride (G 2 H 30 NG 4 ■ HCI) 
d!ssolved: 

Result = (W/j) x Ci x V x (1/L) x 100 

fu ~ peak response of fexofenadine from the 
Sample solution 

r 5 = peak response of fexofenadme from the 
Standard solution 

Ci = coneentration of USP Fexofenadine 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

V - volume of the Medium, 900 mL 

L = [abei daim for fexofenadine hydrochloride 

(mg/Tablet) 

Calculate the coneentration (Q of pseudoephedrine 
hydrochloride (GaHisNO * HCI) in the sample 
withdrawn from the vessel at each time point (/) 
shown in Tobie 7: 

Result, - (Wfj) x C 5 

fu = peak response of pseudoephedrine from the 
Sample solution 

r s = peak response of pseudoephedrine from the 
Standard solution 

Cs = coneentration of USP Pseudoephedrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Calculate the percentage of the labeled amount of 
pseudoephedrine hycfrochforrde (GoHisNO * HCI) 
dissoked at each time point (i) shown in Tabk 7; 

Result! = C f x Vx (T/I)x 100 


Resultz “ {[G x{V~ Vj)J + (C, x l/j)} x ( 1 /L) x 100 


ResulU - ({G x [V- (2 x l/f)]} + [(G + G) x Vł]) x 
(1/L) x 100 


Result, - ({G x [V- (3 x V$R + [(G + G + G) x V,]) 
x (1/L) x 100 


USP Monographs 















4194 F6xofenadine / Official Monographs 


USP 40 


Ci - concentration of pseudoephedrine 

hydrochloride in the portion of rampie 
withdrawn at time point (i) (mg/mL) 

V = zdunie of the Medium, 900 mL 
i - label claim for pseudoephedrine hydrochloride 
(mg/Tablet) 

Vs - volume of the Sample solution withdrawn from 
the medium (mL) 

Tolerarices 

Fexofenadine hydrochloride (C3ZH39NO4 ■ HCI); 

NLT 80% (Q) of the labeied amount Is dissolved. 

Pseudoephedrine hydrochloride (C10H1&NO - HC[): 

See Tahie 7. 


Tabte 7 


Time point 

(fi 

Time 

<h) 

Amount 

Dissolved 

_ 

1 

0.5 

NMT 35 

2 

2 

45-65 

3 

4 

60-80 

4 

12 

NLT 80 


The percentages of the labeied amount of pseudoe¬ 
phedrine hydrochloride, dissolved at the times 
śpecified, eon form to Dissolution (711), Aeeep tance 

Tobie 2,9 (RH UApr 2016) 

• Uniform(ty of Dgsage Units (905): Meet the 

requirement5 

IMPURITEES 

[NOTĘ—On the basis of knowledge of the pro duet, perform 
either; (a) Organie Impurities, Procedurę 7 or (b) Organie Im¬ 
purities, Procedurę 2; Organie Impurities, Procedurę 3; and Or¬ 
ganie Impurities, Procedurę 4.] 

• Organic Impurities, Procedurę 1 

Buffer, SS/Iobfle phase, Diluent, System suitability soiu- 
tion, Related compounds stock solution, Related 
compounds sofution, Standard stock solution, Stan¬ 
dard solution, and Chromatographic system: Pro- 
ceed as directed in the Assay, Procedurę 1. 

Sample solution: Use the Sample stock solution , pre- 
pa red as directed in the Assay, Procedurę L 
Reference solution: Use the Sample solution , preparecl 
as directed in the Assay, Procedurę h 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę-—T he relative retention times for pseudoephed¬ 
rine and ephedrone are 1.0 and 1.2, respectlvely (Sys¬ 
tem suitability solu t/ 0 / 1 ); and for fexofenadine, fex- 
ofenadlne related compound A, and decarboxylated 
degradant are 1,0, 1.2, and 3.1, respectively (Standard 

solution)-] 

Suitability reguirements 

Resolution: NLT 1.7 be twe en pseudoephedrine and 
ephedrone, System suitability solution; NLT 2.0 be- 
tween fexofenadine and fexofenadine related com¬ 
pound A, Standard solution 

Relative standard deviation: NMT 1,0% for replicate 
injections based on the pseudoephedrine peak, Sys¬ 
tem suitability solution ; NMT 1.0% for replicate injec¬ 
tions based on the fexofenadine peak and NMT 3,0% 
based on the individual peaks for fexofenadine re¬ 
lated compound A and decarboxylated degradant, 
Standard solution 
Anafysis 

Samples: Sample solution and Reference solution 
Calcuiate the percentage of fexofenadine related com¬ 
pound A and decarboxylated degradant in the portion 
of Tablets taken: 

Result = (r u frs) x (Cs/Cu) x 100 


r u - Endividual peak area response of either 
fexofenadine related compound A or 
decarboxylated degradant from the Sample 
solution 

r$ = peak area response of fexofenadine related 
compound A or decarboxylated degradant 
from the Standard solution 
Q = concentration of either USP Fexofenadine 

Related Compound A RS or decarboxylated 
degradant in the Standard solution (mg/mL) 

Cu = nominał concentration of fexofenadine 
hydrochloride in the Sample solution 
(mg/mL) 

Calcuiate the percentage of ephedrone in the portion of 
Tablets taken: 

Result = (fu/fs) x (Cs/Cu) x (VF) x 100 

ru - peak helght response of ephedrone from the 
Sample solution 

r$ = peak height response of pseudoephedrine 
from the Standard solution 
Cs - concentration of USP Pseudoephedrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of pseudoephedrine 
hydrochloride in the Sample solution 
(mg/mL) 

F = relative response factor for ephedrone, 0.394 
Calcuiate the percentage of any other impurities in the 
portion of Tablets taken: 

Result = fu/[(F xr s + r r )] x 100 

r u = individual peak area response of an individual 
unknown Impurlty from the Sample solution 
P - dlfference in concentration between the 

Sample solution and the Reference solution , 25 
Cs = peak area response of fexofenadine 

hydrochloride from the Reference solution 
r T ~ sum of the peak area responses of afl 

unknown impurities from the Sample solution 
[NOTĘ—Disregard any peak below 0.05%.] 

Acceptance criteria: See Tobie 8 . 


Talble 8 


Na me 

ReEative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (Wo) 

Pseudoephedrine 

1.0 

_ 

Fexofenadme 

1.0 

_ _ 

Ephedrone 

1.2* 

0.2 

Fexofenadlne related 
compound A 

1,2» 

0.4 

TerUary dehydrated impurity^ 

1.8 

0.2 

Decarboxylated dearadant^ 

3.1& 

0.2 

Anv other indlviduaf impurity 

— 

0.2 

Jota! impurities 

— 

0.8 


11 Rel<itlve to pseudoephedrine. 
b Relative to feaofenadine. 

£ 4-[4 [4-(Oiphmy I m ethy len e)-1 -piperidi nylj -1 -hy dr oxy b u ty I J-2,2*diinethy E 
phenyl acetic aod. 

d (±)-4-(l -Hydroxy-4-[4-(hydroxydiphenylmethyl)-1 -pi perid i ny J ]-bu tyI]- 
isoprepy] benzen e. 

o organic Impurities, Procedurę 2 

Solution A: Dlssofye 2.7 g of monobasic potassium 
phosphate and 2.2 g of sodium 1-octanesulfonate in 
1000 mL of water. Adjust with phosphorlc acid to a pH 
of 2.50 ± 0.05. 

Mobile phase: Methanol and Solution A (3:2) 

Standard stock solution: 0.18 mg/mL of USP Fex- 
ofenadine Hydrochloride RS in Mobile phase 
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Standard soiution; 0,0108 mg/mL of USP Fexofenadine 
Hydrochloride RS in Mobile phase, prepared fram the 
Standard stock solution 

Sensitmty solution: 0.54 pg/mL of USP Fexofenadine 
Hydrochloride RS in Mobile phase , prepared from the 
Standard solution 

Sample solution: Weigh and finely powder 9 Tablets, 
and quantitatively transfer the ground powder to a 
500-mL voiumetric fiask, with the aid of 200 niL of Mo¬ 
bile phase . Sonicate for 10 min, and add an additional 
1 00 mL of Mobile phase, Shake by mechanical means 
for 30 min, and di lute with Mobile phase to vojume. 

Pass a portion of the solution fhrough a polyproplyene 
or polysuffone membranę filter of 0.45-pm porę slze, 
and discard at least the first 10 mL of the filtrate, 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Columnr 4.6-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1 mL/min 

Injection volume: 20 jllL 

[Notę—T he run time is 6 times the retention time of 
fexofenadine.] 

System suitability 

Samples: Standard solution and SensitMty solution 
Suitability reguirements 
Taił Ing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 

Signahto-noise ratio: NLT 10, Sensitiyity solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the amount of each impunty as a percentage 
of the labef claim of fexofenadine hydrochloride in tne 
portion of Tablets taken: 

Resuft = (ruto) x (Cs/ Cu) x (1 jf) x 100 

Aj = peak response of individual impurities from 
the Sample solution 

rs = peak response of fexofenadine from the 
Standard solution 

Cs = concentration of USP Fexofenadine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nom mai concentration of fexofenadine 
hydrochloride in the Sample solution 
(mg/mL) 

F = relative response factor for each impunty (see 
labie 9) 

Acceptance criterla: See Tobie 9. 


Table 9 


Name 

Re1ative 

Retention 

Time 

Relativ€ 

Response 

Factor 

Acceptance 

Criterla, 

NMT 

Fexofenadine 

1.0 

TO 

_ 

Meta fexofenadine 

1.14 

TO 

0,2 

Fexofmadlne 
related 
compound A 

T .38 

0.83 

0.4 

Tertiary dehydrated 
impuritv i 

2.25 

1.3 

0.2 


> 4-[4{4-(Diphenylmethylene)-l -piperidinyl)-! -hydroxybuty!]-2,2-dfmethyl 
phdnyl acetic sad. 


Table 9 (Con ttnued) 


Na me 

Relative 

Retention 

Time 

Re!ative 

Response 

Factor 

Acceptance 
Criterla, 
NMT (%3 

JndMdual 

unspecified 

impurity 

— 

TO 

0,2 

Total impurities 

— 

_ 

0.5 


11 4-[4[4-(Dipheriyimeihytene)-TpJperid[nyl}-l - hy dro xy b u tyfJ-2,2-d im e t h y I 
phenyl acetic acrcf 


fi 0RCANIC IMPURITIES, PROCEDURĘ 3 

Solution A: 4 mg/mL of ammonium acetate 
Mobile phase: Methanol and Solution A (19:1) 

Diluent: Methanol and water (1:1) 

Standard stock solution: 0.18 mg/mL of USP Pseudoe- 
phedrine Hydrochloride RS in Dlluent 
Standard solution: 0.0216 mg/mL of USP Pseudoe- 
phedrine Hydrochloride RS in Dlluent , prepared from 
the Standard stock solution 

Sensitmty solution: 1.08 ^ig/mL of USP Pseudoephed- 
rine Hydrochloride RS in Diluent, prepared from tne 
Standard solution 

Sample solution: Weigh and finely powder 9 Tablets, 
ancf quantitatlvely transfer the ground powder to a 
500“mL volumetric fiask, with tne aid of 200 mL of Dilu- 
ent. Sonicate for 10 min, and add an additional 100 mL 
of Diluent. Shake by mechanical means for 30 min, di- 
fute with Diluent to volume, and mix, Pass a portion of 
the solution through a polyproplyene or polysulfone 
membranę filter of 0,45-pm porę size, and discard at 
least the first 10 mL of the filtrate* 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4i-mm x 25-cm; 5-pm packing L3 
Flow ratę: 1 mL/min 
Injection volume: 20 jliL 
System suitability 

Samples: Standard solution and SensitMty solution 
Sustabrlity requirements 
Tailing factor: NMT 2,0, Standard solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 

Signal-to-noise ratlo: NLT 10, Sensitiyity solution 
Analysis 

Samples: Standard soiution and Sample solution 
Calculate the amount of each impunty as a percentage 
of the label claim of pseudoephedrine hydrochloride in 
the portion of Tablets taken: 

Result = ( r u /r s ) x (Cs/Cu) x (1 /F) x 100 

ru = peak response of indivldual impurities from 
the Sample solution 

A = peak response of pseudoephedrine from the 
Standard soiution 

C 5 - concentration of USP Pseudoephedrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cy - nominał concentration of pseudoephedrine 
hydiocfitonde in the Sample solution 
(mg/mL) 

F - relative response factor, equal to 0.52 for 
ephedrone (RRT, 0.85 relative to the 
pseudoephedrine peak) and 1 for all other 
impurities 
Acceptance criterla 

lndlvldual impurities: NMT 0.2% for ephedrone; 

NMT 0,1% for any individual unspecified impurity 
Organec Impurities, Procedurę 4 
Solution A: Drsso!ve 2.7 g of monobasic potassium 
phosphate and 2,2 g of sodium 1-octanesulfonate in 
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1000 ml of water. Adjust with phosphoric acid to a pH 
of 2,50 ± 0.05. 

Solution B: Methanol and Soiution A (2:3) 

Solution C: Methanol and Soiution A (7:3) 

Mobile phase: See Tobie 10. 


Table 10 


Time 

(mini 

Solution B 

CKO 

Solution G 
( Q V) 

0 

100 

0 

40 

100 

0 

41 

0 

100 

65 

0 

100 

66 

100 

0 

90 

100 

0 


Table 11 


Marne 

Reflat5ve 

Retention 

Tfme 

Relathre 

Response 

Factor 3 

Acceptanee 

Criteria, 

NSVfTf%T 

Benzaldehyde 

0.43 

0,40 

OJ 

Benzoic add 

0.55 

1,0 

OJ 

Enhedrone h 

0.97 



PseudooDhcdrinc 

1.0 

0.52 


Indivrdual 

unspecified 

imourity 

— 

0.52 11 

0.1 


■ ł Response facto rs reiative to benzoic add. 

b Ephedrone is not quantitated in this method, A separate method is used 
for the quantitation of this impurity, 

c The response factor of pseudoephednne relative to that of benzoic acid 
is used in the calculatton of indMdual unspecified impurities. 



Diluent: Methanol and water (1:1) 

Standard stock solution: OJ 8 mg/mL of USP Benzoic 
Acid RS in Diluent 

Standard solution: 0,0216 ma/mL of USP Benzoic Acid 
RS in Diluent , p rep a red from the Standard stock solution 
Sensitmty solution: 1.08 pg/mL of USP Benzoic Add 
RS in Diluent , p rep a red from the Standard solution 
Sample solution: Weigh and finely powder 9 Tablets, 
and quantitatively transfer the ground powder to a 
500-mL yolumetric fiask, with the aid of 200 ml of Dilu¬ 
ent. Sonicate for 10 min, and add an additional 100 ml 
of Diluent Shake by mechanical means for 30 min, di- 
lute with Diluent to Yolume, and mix. Pass a portion of 
the solution through a polyproplyene or polysulfone 
membranę filter of 0.45“|im porę size, and oiscard at 
least the first 10 mL of the fiJtrate, 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 
Column: 4.6-mm x 25<m; 5-urn packing LI 
Flow ratę: 1 ml/min 
Injection volume: 10 pL 
System suitability 

Sam pies: Standard solution and 5en$itivity solution 
Suitability requirements 
Tarling factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 5,0%, Standard 
solution 

Signahtomoise ratio: NLT 10, SensitMty solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Cakulate the amount of each impurity as a percentage 
of the label daim of pseudoephedrine hydrochloride in 
the portion of Tablets taken: 

Result = (rjrd x (Cs/Cu) x (l/f) x 100 

ru = peak response of individual impurities from 
the Sample solution 

r 5 = peak response of benzoic acid from the 
Standard solution 

Q = eoncentration of USP Benzoic Acid RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of pseudoephednne 
hydrach ioride in the Sample soiution 
(mg/mL) 

F = reiative response factor for each impurity (see 
Table 11) 

Acceptanee criteria 
fndividual impurities: See Tobie 1 L 
Total impurities: The combined totaJ impurities from 
Procedurę 3 and Procedurę 4 is NMT 0.3%. 


ADDBTIONAL REQUIREMENTS 

o PACKAGINC AND Storage: Preserve in weli-dosed contain- 
ers, and storę at controlled room temperaturę. 

• Labeling: When morę than one Dissolution Test is given, 

the label i ng States the test used only if Test 1 is not used, 
If a test for Organie impurities other than Procedurę 1 is 
used, the la beli ng States with which Procedures the article 
compiies, 

* USP REFERENCE standards (11) 

USP Benzoic Add RS 
USP Fexofenadine Hydrochloride RS 
USP Fexofenadine Reiated Compound A RS 
Benzeneacetic add, 4-[1raxy-4-[4-(hydroxydiphenyl- 
methy[)J-piperidinyl]butyf]-a,a-dirnethyf. 

C12H17NO4 499.65 

USP Pseudoephednne Hydrochloride RS 


FaGąirastim 


MTPLGPA55L PQSF LLKCLE QVRK I CjGDGA ńl_QEKLCATV K-LCI IWłELYŁ 
LHlSLGrPWA PLSSCPSOAŁ QLACiCl. SGH.M SGI.fl v0Gi I q*LEtt SPEl. 
OTTUJruaLD VADFATnWQ ĘMEEIGTWA LQPTQGAKFA rAS.AFQn.RAG 
GYLVASMLqS FLEV5YnVLR l(LAQP 


C H m 39 N 223O24 3 $9 1 8 , 799 d a I ton s 

[1211 81 -53-1 ], 

DEFJNITION 

Fiigrastim is a recombmant form of human granulocyte coh 
ony-stimulating factor (r-metHuG-CSF). It is a single chain, 
175 amino acid nonglycosylated polypeptide produced by 
Escherichia coli bacteria transfected with a gene encoding 
a methionyf human granulocyte colony-stimulating factor. 
When prepared as a drug su ostańce, it contains NLT 
0.9 mg/mL of Fiigrastim. Formulation contains one or 
morę suitable bunering and/or stabifizing agents. The 
presence of host cel! DNA and protein in Fiigrastim is pro- 
cess-spedfic, The ca pa bil i ty of the process to elear host- 
derived DNA and protein repuires va!idation and is deter- 
mined by validated methods. It has a biotogical potency 
of NLT 80% and NMT 125% reiative to standard on a 
mass-to-mass basis. 

IDENTGFICATDON 

* A, It meets the reguirements in the Assay , 

* B. The retention time of the major peak of the Sample 

soiution corresponds to that of tne Standard soiution, as 
obtalned as direoted in the test for Organie impurities , 
Reiated Compounds. 

9 C, Peptide Mapping 

(See Sio techno logy-Derived Artides—Peptide Mapping 
(1055),) 
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Solution A: Water and trifluoroacetic add (1000:1) 
Solution B: Transfer 100 ml of water to a 1000-mL vol- 
umetric fiask, add 1 mL of trifluoroacetic add, and di- 
lute with acetonltrile to volume. 

Mobile phase: See the gradient table below. 


Time 

Solution A 

Solution B 

(min) 

(%> 

(%> 

0 

98 

2 

2 

98 

2 

10 

70 

30 

75 

40 

60 

90 

2 

98 

100 

2 

98 

101 

98 

2 

i 20 

98 

2 


Tris buffer: Prepare a 0-5 M solution of trIs(hydrox- 
ymethyl) aminomethane solution, and adjust with hy- 
drochloric add to a pH of 8.1. 

Methylamine solution: Dissolve 0.27 g of methylamine 
hydrochloride in 10 mL of water 

DTT solution: 30.9 mg/mL of dithiothreitol in water, 
freshly prepared 

Digestion solution: Dissolve 0.30 g of urea in 200 jiL of 
Tns buffer , 100 pL of Methylamine solution, 50 jiL of DTT 
solution , and 420 pL of water. Overlay with nitrogen, 
and use immediately. 

Endoproteinase Glti-C solution: 0.2 |ig/pL of En- 
doprofeinase Clu-C in water. Use immediately. 

TFA solution: Water and trifluoroacetic add (100:5) 

Standard solution: Prepare a solution containing 80 pg 
of USP Filgrastim RS and 200 pL of Digestion solution in 
a suitable tuhe. Add water to a finał volume of 390 juL. 
Add 10 pL of Endoproteinase Clu-C solution . Cap the 
tubę, mix well, and incubate at approximately 25 a for 
18 h. Add 18 jiL of TFA solution. 

Sample solution: Proceed as directed for the Standard 
solution . 

Chromatographic system 

(See Chromatograpny {62 1), System Suitability .) 

Modę: LC 

Detector: UV 214 nm 

Column: 2.1-mm x 25-cm; packing L26 

Column temperaturę: 40 d 

Flow ratę: 0.2 ml/min 

tnjection size: 70 piL 

Analysis 

Samples: Standard solution and Sample solution 
[Notę—C ondilion the Chromatographic system by run- 
ning at least two blank gradient programs before in- 
jecting the digests. Separately inject the Standard solu¬ 
tion , Sample solution, and Standard solution again, and 
record the responses of each peak.] 

System suitability requirements: Eight major peaks 
shouJd be present in each chromatogram as fllustrated 
in the reference chromatogram provided with USP FiJ- 
grastim RS, The absolute difference in retention time of 
each of the eight major peaks between the two Storn 
dard solution cnromatograms must be £0.5 min. The 
difference in retention time of each of the eight major 
peaks between the Sample solution chromatogram and 
the average of the Standard solution chromatograms 
must be <0.5 min. The relative difference in peak 
height of each of the eight major peaks between the 
two Standard solution chromatograms must be <15%. 

Acceptance criteria: The chromatographic profile of 
the Sample solution is simiłar to that of the standard 
solution. The relative difference in peak height between 
the normalized sample peak height (normatized by total 
peak height versus the average total peak height of the 
Standardsolution chromatograms) and the average 


standard peak height of each of the eight major peaks 
must be £l 5%. 

ASSAY 

* POTENCY 

Medium A: 1 RPMl 1640 modified to contain 2 mM l- 
gfutamine, 2 g/L of sodium bicarbonate, 4.5 g/L of glu- 
cose, 10 mM HEPE5, 1 mM sodium pyruvate, 0.05 mM 
2-mercaptoethanol, and 5% heat-inactivated fetal bo- 
vine serum (FBS), The 2-mercaptoethanol is prepared 
fresh and added immediately before use. 

Medium B: RPMl 1640 modified to contain 2 mM l- 
giutamine, 2 g/L of sodium bicarbonate, 4.5 g/L of glu- 
cose, 10 mM HEPES, 1 mM sodium pyruvate, 0.05 mM 
2-mercaptoethanol, and 1% heat-inactivated FBS. The 
2-mercaptoethanol is prepared fresh and added imme- 
diately before use. 

Medium C: Prepare a mbeture of Medium A with 20 ng/ 
mL of interleukin 3 (IL-3). 

Medium D: Prepare a mixture of Medium A with 1 ng/ 
mL of granulocyte coiony-stimulating factor (G-CSF). 

Substrate solution: Reconstitute the luminescence sub- 
strate 2 * * with the supplied buffer. Aliquot the solution 
and storę below -65° for up to 2 months. 

Standard solution: 0.5 ng/mL of USP Filgrastim RS in 
Medium 8. [Notę—D o not use single step dilutions of 
morę than 1:100 and smaller transfer volumes than 
40 pL while performing serial dilutions. Mix gently and 
thoroughly (do not vortex).] 

Positive eon troi solutton: 10 ng/mL of USP Filgrastim 
RS in Medium B 

Sample solution: 0.5 ng/mL of Filgrastim in Medium fi. 
[NOTĘ—Do not use single step dilutions of morę than 
1:100 and smaller transfer voiume$ than 40 uL while 
performing serial dilutions. Mix gently and thoroughly 
(do nut vurtex).] 

Celt culture preparation: Adapt M-NFS-60 cells (ATCC 
CRL-1 838) to growth in G-CSF. Culture the cells at 5% 
C0 2 and 3 7°, Cells should be passaged two times per 
week and reseeded at a density of 3 x 1 Q Ą cells/mL for 3 
days or 1 x 10^ ceils/mL for 4 days. Passage the cultures 
in Medium C until passage two. Transfer tne cells into 
Medium D, and passage the cultures until passage 11. 
After passage 11, the cells are defined as G-CSF 
adapted and can be used in the Assay or can be 
banked. Bank the cells at a density of approximately 1.5 
x 10 6 cells/mL in banking medium (90% FBS, 10% 
DM50). Upon thawing tne banked cells, culture the 
cells for 2-3 passages in Medium D before using in the 
Assay . 

Celi suspension: Wash the cells twice with phosphate 
buffered salinę (PBS), and adjust the celi concentration 
to 1 x 10 5 cells/mL in Medium 8. 

Preparation of cells for analysis: Use a 96-well fiat- 
bottomed black microtiter piąte (optically elear well 
bottoms) with wells arranged in eight rows (labeled A 
through H) with 12 wells (numbered 1 to 12) in each 
row. Place 50 (llL of Celi suspension into alf wells of the 
96-well microtiter piąte except the wells of column 1 
(Al-HI, blank). Column 1 is filled with 50 pL of Me¬ 
dium B. Incubate the piąte at 37° in the ineubator until 
the Standard solution and the Sample solution are ready, 
for a rnaximum of I h. 

Preparation of diluted Standard solution and SampJe 
solution: Use a 96-well round-bottom microtiter piąte 
with wells arranged in eight rows (labeled A through H) 
with 12 wells (numbered 1 to 12) tn each row. Dis- 
pense 100 pL of Medium B into each well of the piąte 
except column 12 (wells A12-H12, positive cantrol) 
and A2-A10. Pipet 200 jiL of Standard solution into 
wells A3, A6, and A9; and 200 pL of Sample solution 

1 A suitable RPMl 1640 medium is available from ATCC {calalog no.: 

Kl-ZOOl), or use an equ Kra lent fermu lation. 

^ A suitable substrale is availab!e from Pramega (Celi Titer Clo-Luminescence 

Kil, catalog no.: G7572) or equlvalent 
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into wefls A2, A5, and A8. Two sam pi es can be pre- 
pared on one piąte. The second sample can be added 
to welis A4, A7, and A10. Pipet 100 pi of Positive con¬ 
tro! soiution into all welis of the fast column (Al 2-HI 2), 
Using a multi-channel pipet (12 channels), perform 
two-Told dilutions on the piąte. Aspirate 100 piL from 
the First row (A2-A10), transfer to the second row, and 
mix three times. Then aspirate lOOpL from the second 
row, transfer to the third row, and infx three times. 
Repeat thls procedurę across the entlre piąte until row 
H. Discard tne 100 pL aspirated from the fast row. 

Anaiysis: Using a multi-channel pipet, transfer 50 pi 
from each welT of the round-bottom microtiter piąte 
(containing the Standard soiution and Sample soiution 
serial dilutions, blanks, and positive and negative Con¬ 
trols) into the same well of the black microtiter piąte 
containing the celi suspension starting with the lowest 
concentration, Mix three times. Incubate the black 
microtiter piąte in a humidifted C0 2 rncubatorfor 
31 ±2 h at 37° with 5% CCb* Add 100 pL of reconsti- 
tuted Substrate soiution to all welis. Incubate the piąte 
for 15 min at room temperatura while gently agitating 
the piąte on a piąte shaker. Incubate the piąte for an 
additionaf 15 min at room temperaturę without shak- 
ing. Read the piąte in a microtiter piąte luminescence 
reader. 

System suitability criteria: The słgnaf-to-noise ratio be- 
tween the mean chemiluminescence srgnal of the posi- 
tive control and the mean chemiluminescence signal of 
the negatfve control (A11-H11) should be >3. The 
number of technicaf outliers may not exceed four per 
curve. 

Calculations: For each sample, first calculate the re!a- 
tive potency of Filgrastim (in percent) using statistieal 
metnods for paralfeMine assays, then calculate potency 
in lU/mL. I he statistieal tests for linearity, stopę, and 
paralielism for each sample compared to the standard 
nave to be passed at the 95% ieveL The confidence 
limit rnust be within 75% and 133% of the estimated 
potency, 

Acceptanee criteria: The mean estimated potency is 
NLT 80% and NMT 125% of the stated potency. 

IMPURITIE5 
Organie Impurities 
* Related compounds 

Soiution A: Water and trifluoroacetic add (1000:1) 

Soiution B: Transfer 100 ml of water to a 1000-mL vol- 
umetric fiask, add 1 mL of trifluoroacetic acid, and di- 
lute with acetonitrile to volume. 

Mobile phase: See the gradient table below. 


Time 

Soiution A 

Soiution 8 

fmirO 


(%> 

9 

60 

40 

30 

20 

80 

35 

20 

80 

45 

60 

40 

55 

60 

40 


Standard soiution: 0.75 rng/mL of U5P Filgrastim RS in 
water 

Sample soiution: 0.75 mg/mL of Filgrastim in water 
Chromatograph ic system 
(See Chromatograpny (621), System Suitability.) 


Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 15-cm; packing L2ó 

Column temperaturę: 60° 

Flow ratę: 0.8 mL/min 
Injection size: 33 juL 
System suitability 
Sample: Standard soiution 
Suitability regurrements 

Relatrve retention times: About 0.91 for oxtdized Fil* 
grastim 1, about 0,98 for oxidized Filgrastim 2, and 
about 1.04 for reduced Filgrastim relative to the ma¬ 
jor peak 

Relative standard deviation: The reiative standard 
deviation of the total area (marn peak and minor 
product related peaks, excluding the vold peak) and 
the re!ative standard deviation of the retention time 
of the major Filgrastim peak for repficate injections 
are NMT 5%. 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of oxidized Filgrastim 1, oxl- 
dized Filgrastim 2, Filgrastim, and reduced Filgrastim 
in the portion of Filgrastim taken: 

Result = (fu/rr) x 100 

r u - peak response for each impurity 
rr = sum of tne responses of all the peaks 
Acceptanee criteria 

lndividual impurities: NMT 1.0% oF reduced Filgras¬ 
tim is found, and NMT 2.0% of total impurities is 
found. 

* Impurities with Charges Different from Filgrastim 

(See Bfotechnology-Derived Artkies—Isoelectric Focusing 
<1054).) 

1 M phosphoric add soiution: Diiute 6.8 ml of 85% 
phosphoric add with water to a finał voiume of 
100 mL 

1 M sodium hydroxide soiution: Diiute 10 ml of 10 M 
sodium hydroxide with water to a finał voiume of 
100 mL 

Anolyte soiution: Add 10 ml of IM phosphoric add 
soiution to 90 mL of water to obtain a 0.1 M phos¬ 
phoric add soiution. 

Catholyte soiution: Add 10 mL of 1 M sodium hvdroxide 
soiution to 90 mL of water to obtain a 0,1 M soaium 
hydroxide soiution, 

Imtiator: Measure 0,072 g of potassium persulfate to 
10 ml of water to obtain a 0,72% potassium persulfate 
soiution. 

Fixing soiution: Mix 35 g of sulfosalicylic acid and 
100 g of tnehloroacetic acid in 1000 mL of water. 

Cel wash: Prepare a soiution containing, rn each L, 

400 mL of absolute methanol, 100 mL of glacial acetlc 
add, and water, 

Coomassie starning soiution: Measure 1.25 g of Coo- 
massie Brilliant B3ue R-250 into i L of Gei wash. 
Coomassie destaining soiution: Prepare a soiution 
containing, in each L, 75 mL of absolute methanol, 

100 mL of glacial acetic acid, and water. 

Reference soiution A: 1 mg/mL of USP Filgrastim RS in 
water 

Reference soiution B: Diiute Reference soiution A with 
water to obtain a concentration of 20 pg/mL of USP 
Filgrastim RS. 

Reference soiution C: 3 mg/mL of USP Filgrastim RS in 
water 

Reference soiution D: Use an isoelectric point (pl) cali- 
bration soiution, in the pi rangę of 2.5-Ó.5, prepared 
atcordmg to the manufacturer's instructions, 

Sample soiution: i mg/mL of Filgrastim in water 
Ge!: Prepare a 6% T (total acrylamide), 0.16% C (bisa- 
ery la micie) gel containing 0.3 g/mL of urea, 1.5% pH 
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3-10 ampholytes, 3.7% pH 5-7 ampholytes, and 
0,05% Initiator. 

Analysis: Gel eiectrophoresis is carried out on a hori- 
zontał gel apparatus at 10° and a constant power set- 
ting of 10 W (voltage and current are allowed to vary), 
Pre^focus the gel for 20-40 min. Apply 10 pL of Somple 
soiution (10 fig), Reference solution A (10 pg), Reference 
sofution B (0,2 pg), and Reference solution C (30 pg) to 
separate lanes on the gel. Apply about 10 pL of Refer¬ 
ence solution D to each side of the gel. Foous the gel for 
about 2.5 h at 10° at a constant power setting of 10 W 
(voltage and current are allowed to vary). Remove the 
gel from the apparatus, place in a sufficient volume of 
Fixing solution to submerge the gel, and rock gently for 
NIT 15 min. Decant, and repeat wash in Fixing solution 
for an additional 15 min. Remove the Fixing solution, 
and submerge the gel in Cel Wash with aentle mixing 
for NLT 30 min, Decant the Cel Wash solution, and 
immerse the gel in Coomassie staining solution with gen- 
tle mixing for 15-60 min. Remove the Coomassie stain¬ 
ing sofution, rinse the gel with Coomassie destaining so¬ 
iution , and submerge the gel in fresh Coomassie 
destaining solution. Continue rocking the gel in Coomas¬ 
sie destaining solution until the background is elear and 
Reference solution 5 is still visfble. Visually examine the 
el 

ystem suitability reguirements; The isoelectric point 
markers are distributed along the entire length of the 
el; no artifacts obscure visuafization of the~bands; and 
eference solution B must be visible. 

Acceptance criteria: The major band in the Sampfe 
solution focuses at the same position as the major 
band In Reference solution A. Minor bands present in 
the Sampie solution are afso obseryed in Reference sofu¬ 
tion C and, based on visual estimates, are less intense 
or equal to Reference solution B. Thcrc are no bands 
observed in the Somple solution that are not present in 
Reference solution C. 

* Kmpuritjes with molecular Weight Different from That 
of Filgrastim 

(See Biotechnoiogy-Derived Artkles—Pofyaaylomide Cet 
Eiectrophoresis (1056),) 

4X SDS sampie buffer (nonreducing conditions): Pre- 
pare a solution containing, in each ml, 80 mg of so- 
dium dodecyl suifate anef 30 mg of tris(hydroxymethyl* 
)amlnomethane. Adjust with hydrochloric acid to a pH 
of 6,8, Add 0.80 mg/mL of bfomophenol blue and 
0.4 mL/ml of glyćerol. 

4X SDS sampie buffer (redudng conditions): Prepare 
a solution containing, in each ml, 80 mg of sodium 
dodecyl suifate, 30 mg of tris(hydroxymethyl)amino- 
methane, and 38.5 mg of dithiothreitof. Adjust with hy¬ 
drochloric acid to a pH of 6,8, Add 0.80 mg/mL of bro¬ 
mophenol blue and 0,4 ml/mL of glyćerol. 

IX SDS sampie buffer (nonreducing conditions): Di- 
lute 1 volume of the 4X SDS sampie buffer (nonreducing 
conditions) with 3 volumes of water. 

IX SDS sampie buffer (redudng conditions): Dilute 1 
volume of the 4X SDS sampie buffer (redudng conditions) 
with 3 volumes of water. 

Gei wash I: Prepare a solution containing, In each L, 

400 ml of absolute methanol, 100 mL of glacial acetic 
acid, and water. 

Gel wash II: Prepare a solution containing, in each L, 
100 mL of 95% ethanol, 50 mL of glacial acetic acid, 
and water. 

Reducer solution: Prepare a solution containing 2 mg 
of dithiothreitol in 400 mL of water. [Notę —Prepare this 
solution immediately before use, and protect it from 
light. This amount of solution is sufficient for two slab 

gels-l 

Si]ver nitrate solution: Measure 0.68 g of silver nitrate 
in 400 mL of water, and mix well. [Notę —Prepare-this 
solution immediately before use, and protect it from 


light. This amount of solution is sufficient for two slab 
geis.] 

Developer: To 500 mL of water add 18,6 g of sodium 
carbonate monohydrate and 0.5 mL of formaldehyde, 
[Ngte— Prepare this soiution fresh at the time of use, 
This amount of soiution is sufficient for two slab gelsj 
Acetic acid solution: Prepare a soiution containing, in 
each L, 50 mL of glacial acetic add and water, 

Running buffer: Prepare a buffer solution containing 
1 g of sodium dodecyl suifate, 3.03 g of tris(hydroxy- 
methyl)aminomethane, and 14.4 g of glycine per L. 

Gel 

Resolvinq gel: Use a 1.5-mm thick, 10%-20% polya- 
oylamide gradient gel [10%-2O% T, 2.6% C 
(bisacryfamide)]. 

Stacking gel: 4% T (total acrylamide), 2.6% C 
(bisacryJamide) 

Reference solution A: Dilute 25 pg of USP Filgrastim RS 
with 25 jiL of 4X SDS sampie buffer and sufficient water 
to obtain IDOpL of a solution containing a 250-pg/mL 
reparation of USP Filgrastim RS in IX SDS sampfe 
uffer. Prepare both a reduced and a nonreduced Refer¬ 
ence soiution A using the appropriate 4X SDS sampie 
buffer. Heat reduced sampie at approximatefy 65® for 
5-10 min. Do not heat the nonreduced sampie. 
Reference solution B: Prepare both a reduced and a 
nonreduced Reference solution B by diluting Reference so¬ 
lution A (1:100) with the appropriate IX SDS sampie 
buffer to obtain a 2.5-pg/mL preparation of USP Filgras- 
tim RS. Heat reduced sampie at approximateły 65° For 
5-10 min. Do not heat the nonreduced sampie. 
Reference solution C: Dilute 75 Lig of USP Filgrastim 
RS with 25 pL of 4X SDS sampie buffer and sufficient 
water to obtain 100 pL of a solution containing a 
750-pg/mL preparation of USP Filgrastim RS in IX SDS 
sampie buffer. Prepare both a reduced and a 
nonreduced Reference solution C using the appropriate 
4X SDS sampie buffer. Heat reduced sampie at approxi- 
mately 65° for 5-10 min. Do not heat the nonreduced 
sampfe. 

Reference solution D: Use a solution of molecular 
weight markers suitable for calibratmg SDS-palyacryJ- 
amide geSs in the rangę of 14.4-94 kDa. 

Sampie solution: Dilute 25 pg of the sampie to be 
tested with 25 pL of 4X SDS sampie buffer and sufficient 
water to obtain lOOpL of a solution containing a 
250-pg/mL preparation of the test artlcle in IX SDS 
sampie buffer. Prepare both a reduced and a 
nonreduced Somple soiution using the appropriate 4X 
SDS sampie buffer , Heat reduced sampie at approxi- 
mately 65° for 5-10 min. Do not heat the nonreduced 
sampfe. 

Analysis; Separately apply 20 pi of the Sampie solution, 
Reference solution A , Reference solution B f and Reference 
sofution C into separate lanes of the gel. Apply about 
20 pL of Reference solution D to each side of tne gel, 
[Notę— Reduced and nonreduced samples should either 
be run on separate gels or on the same gel if separated 
by at least three lanes containing IX SDS sampie buffer 
(nonreducing).] Perform the eiectrophoresis usmg a con¬ 
stant tfoltage of 125 V, [Notę—C urrent and power are 
allowed to vary throughout the run.] Remove the gel 
from the apparatus after the tracking dye begins to ap- 
proach the anodę end of the gel, place the gel in a 
sufficient volume of Cel Wash I to submerge the gel, 
and mix gently for NLT 1 h. Decant the Gel Wash I, and 
immerse the gef in a similar volume of Gel Wash li. 

After 15 min of gentle mtxing, decant, and wash the 
gel for an additional 15 min in Gel Wash II, Wash the 
gel twice for 15 min each with the Reducer solution fot- 
lowed by two washes of 15 min each in the Stlver ni¬ 
tra te solution . Rinse twice with water, and decant. 
Transfer the gel to a elear Container containing a suffi- 
dent volume of the Deweloper to Immerse the gel, and 
rock the Container changing the Develaper freguently 
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(10-15 s) untii the molecular weight markera and Refer¬ 
ence standard B become visible. When the gel i$ yisibly 
stained, wash immediately with the Acetic add solution , 
Rinse the gel repeatedfy with Acetic add solution to re- 
move the Developer, then rock gently for approximate!y 
30 min. Visual3y examtne the gel. 

System suitability reguirements: No artifacts obscure 
visualization of the bands, and Reference solution B 
most be vi$ible, 

Acceptance criterfa: The maln band in the Sample solu¬ 
tion migrates to the same positron as the main band in 
Reference solution A . Minor band* present in the Sample 
solution are also observed in Reference solution C and, 
based on visual estimates, are less intense or equal to 
Reference solution B. There are no bands observed in the 
Sample solution that are not present in Reference solution 

* Limit of High Molecular Weight Protein* 

Mobile phase: Add 11*5 g of concentrated phosphoric 
add to 800 ml of water Adjust with 10 N sodium hy- 
droxide to a pH of 2.5, and dilute with water to 
1000 ml_. Filter, and degas, 

Column conditioning solution: Dissolve 18 mg of bo- 
vine serum albumin (BSA) in 9 ml of water, 

Resofution solution: Dissolve about 1 mg of USP Rl- 
grastim RS in 033 mL of 0.25 M sucrose, mix gently, 
and transfer to a 1,5-mL polypropylene tubę, Incubate 
at 55° for 20 min. Place the sampfe on ice for 5 min, 
then vortex at high speed for 30 s. Dilute to 03 mg/mL 
with 0,25 M sucrose, and inject within 1 h. The dimer 
tan be regenerated from a previously heated 3-mg/mL 
sample. Storę the previously heated sample overnight In 
a refrigerator, vortex at hign speed for 30 s, dilute to 
03 mg/mL with 0,25 M sucrose, and inject within 1 h. 
Standard solution: 03 mg/mL of USP Filgrastim RS in 
water 

Sample solution: Dilute Filgastim with water to 
03 mg/mL 

Chromatographic system 

(See Chromatograpny (621), System Suita bil i ty,) 

Modę: LC 

Detector: UV 214 nm 
Column: 7.8-mm x 30-cm; packing 159 
Column temperaturę: Ambient 
Flow ratę: 1 mL/min 
Injectron size: 40 pL 
System suitability 

Samples: Column conditioning solution , Resofution solu - 
tion, and Standard solution 

Suitability reguirements 

Column solution peak response: Chromatograph 
the Column conditioning solution 3-10 times. The peak 
response of the finał consecutive injections should be 
eon sta nt, 

Relative retention times; Chromatograph the Resolu- 
tion solution two times, and record the peak re* 
sponses, The relative retention times are about 0.5 for 
Filgrastim aggregate, 0,9 for Filgrastim dimer, and 
1.0 for Filgrastim monomer. 

Relative standard deviation: The relative standard 
deviation of the total area (main peak and minor 
product related peaks, exduding the void peak) for 
replicate injections of the Standard solution is NMT 
3%. The relative standard deviation of the retention 
time of the major Filgrastim peak for replicate injec¬ 
tions of the Standardsolution is NMT 3%. 

Analysis 

Samples: Standard solution and Sample solution 
Measure the areas of the main peak and of the peaks 
eluting prior to the main peak, excluding the solvent 
peaks. 

Calculate the percentage of aggregates (peaks eluting 


before dimer), dimer, and monomer in the portion of 
Filgrastim taken: 


Result = (rufrf) x 100 

tu = individual peak response of aggregates, dimer, 
and monomer 

fr - sum of the responses of all the peaks 
Acceptance criteria 

lndividual impurities: NMT 0.5% of aggregate is 
found, and NMT 2.0% of total high molecular weight 
impurities is found, 

SPECIFIC TESTS 
* Protein Concentration 

(See Biotechno!ogy-Derived Articles—Total Protein Assay 
(1057),) 

5% Sorbitol solution, pH 3.25: Prepare a 5% solution 
of sorbitol in water, and adjust with hydrochlone add 
to a pH of 3.25. 

Sample solution; Dilute the Filgrastim in 5% Sorbitol 
solution , pH 3,25 to obtain a solution with a concentra- 
tion between 0.2 and L7 mg/mL, 

Blank: 5% Sorbitol solution , pH 3.25 

Instrumental conditions 
Modę: UV-Vis 

Analytrcal wavelengths: 280, 320, and 350 nm 
Celi: Quartz spectrophotometric celi of path length 
1 cm 
Analysis 

Sample: Sample solution 

Calculate the sample absorbanee at 320 nm as a per¬ 
centage of the absorbanee at 280 nm: 

Result - (AWAjao) x 100 

A 3 io = absorbanee value ot the Sample solution at 
320 nm 

Am ~ absorbanee value of the Sample solution at 
280 nm 

If the absorbanee at 320 nm is less than 5.0% of the 
absorbanee at 280 nm, calculate the protein 
concentration of the Filgrastim sample; 

Result = Am x Df/0,86 

Am - absorbanee value of the Sample solution at 
280 nm 

OF ~ dilution factor of the Sample solution 
If the absorbanee at 320 nm is morę than 5.0% of the 
absorbanee at 280 nm, calculate the protein 
concentration of the Filgrastim sample: 


Result = {Am - [(33435 x A no ) - (23435 x A 3se )} } x 
DF/0M 

Aiso = absorbanee value of the Sample solution at 
280 nm 

A 310 - absorbanee value of the Sample solution at 

320 nm 

Ajjo = absorbanee value of the Sample solution at 
350 nm 

DF - dilution factor of the Sample solution 

* Micrgbial Enumeration Tests (61) AND Tests for 

Specified Microorcanisms (62): The total aerobic count 
does not exceed 0 cfu/10 mL of the substance solution, 

* Bacterial £ndotoxins Test (85): It contains NMT 2 USP 

Endotoxin Units per mg of drug substance, 

ADDJTIONAŁ REQUIREJMENTS 

• Packaging and Storage: Preserve in tight containers. 

Storę between 2° and 8°. Protect fromlight during long- 
term storage, 

• LabeunG: tabel to indicate the eon tent of the drug sub¬ 
stance in g per Container. The labeling States that the 
materia! is of retom binant DNA origin. 
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Finasteride 



C J3 H 3e N 2 02 372,54 

4-Azaandrost-1 -ene^l 7-carboxamide, N-(l ,1 -dimethyletbyl)- 
3-oxo~, (5a,17/3)-, 

N-tert- Butyl-3~oxo-4-aza-5a-androst-1 -ene-1 7/3- 
carboxamide [98319-26-7], 

» Finasteride eontains not less than 98,5 percent 
and not morę than 101,0 percent of C23H36N2O2, 
calcuiated on the anhydrous basis, 

Packaging and storage—Preserve in tight containers, and 
storę at controlled room temperaturę, 

USP Reference standards (11)— 

USP Finasteride RS 
Identification— 

A: Infrared Absorption <197M), 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay, 

Specific rotation (781S): between -56.0° and -60,0® de- 
termined at 405 nm. 

Test solution: 10 mg per mL, in methanoL 
Water Determination, Method I (921): not morę than 
0,3%, 

Residue on ignition (281): not morę than 0,1%. 


Delete the fotlowing: 

# Heavy metals, Method // (231): 0.001 %,• {otkM h«v 2 gib) 
Chromatographic purity— 

Mobile phase —Prepare a fiłtered and degassed mixture of 
water, tetrahydrofuran, and acetonitrile (8:1:1). Make ad- 
justments if necessary (see System Suitabilfty under Chroma- 
tography (621)), 

Diluting solution —Prepare a solution of water and aceto¬ 
nitrile (1 ;T). 

Standard solution—D \ssoIve an aeeurately weighed quan- 
dty of USP Finasteride RS in DHuting solution , ano difute 
quantitatively, and stepwise if necessary, with Diluting soiu- 
tion to obtain a solution having a known concentration of 
about 1,0 mq per mL 

Test solution—Transfer about 100 mg of Finasteride, aecu- 
rately weighed, to a 100-mL voiumetric fiask, dissolve in and 
di lute with Diluting solution to volume, and mix, 

Chromotogrophic system (see Chromotography (621))—The 
liguld chromatograph is eouipped with a 210-nm detector 
and a 4.6-mm x 30-cm coiumn that eontains 4-pm packing 
LI. The flow ratę is about 1,5 mL per minutę, The coiumn' 
temperaturę is maintained at 60°, Chromatograph the Stan¬ 
dard solutlon t and record the peak responses as directed for 


Procedurę: the coiumn efficiency is not less than 10,000 the- 
oretical plates; and the tai ling factor ts not morę than 1,3. 

Procedurę —Inject a volume (about 15 pi) of the Test solu¬ 
tion into the chromatograph, record the chromatograms, 
and measure the peak responses. Calculate the percentage 
of each impurity in the portion of Finasteride taken by the 
formula: 

100(n/r f ) 

in which r# is the peak response for each impurity, and r* is 
the sum of the responses of all peaks: not morę than 0.5% 
of any individual impurity is found; and not morę than 
1.0% of total impurities is found, 

Assay— 

Mobile phase —Prepare a fiftered and degassed mixture of 
water and tetrahydrofuran (4:1), Make adjustments if neces¬ 
sary (see System Suitabiiity under Chromatogrophy (621)). 

Diluting solution —Prepare a solution of water and aceto¬ 
nitrile (1:1), 

Standard preparation —Dissolye an aeeurately weighed 
quantity of LJSP Finasteride RS in Diluting solution , and difute 
quantitatrvely, and stepwise if necessary, with Diluting solu* 
tion to obtain a solution having a known concentration of 
about 200 fig per mL 

Assoy preparation —Transfer about 20 mg of Finasteride, 
aeeurately weighed, to a 100-mL volumetric fiask, dissolve in 
and dilute with Diluting solution to yolume, and mix. 

Chromatographic system (see Chromotography (621 ))—The 
fiquid chromatograph is eguipped with a 215-nm detector 
and a 3.0-mm x 3,0-cm coiumn that eontains 3-pm packing 
L7, The flow ratę is about 3 mL per minutę, Chromatograph 
the Standard preparation f and record the peak responses as 
directed for Procedurę: the coiumn efficiency is not less than 
1800 theoretical plates; the tailmg factor is not morę than 
1.3; and the relative standard deyiation for replfcate injec- 
tions is not morę than 1.0%. 

Procedurę —Se para tely Inject equa! volumes (about 10|iL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of in the portion of Finasteride taken 

by the formula: 

100 t(ru/r s ) 

in which C is the concentration, in mg per mL, of USP 
Finasteride RS in the Standard preparation; and r 0 and r s are 
the peak responses obtained from the Assay preparation and 
the Standard preparation , respectrvely. 


Finasteride Tablets 


» Finasteride Tablets contain not less than 
95,0 percent and not morę than 105.0 percent of 
finasteride (C23H36N2O2). 

Packaging and storage—Preserve in tight, light-resistant 
containers, and storę at controlled room temperaturę, 

USP Reference standard* (11)— 

USP Finasteride RS 

Identification—The retention time of the major peak in 
the chromatogram of the Assay preparation corresponds to 
that in the chromatogram of the Standard preparation , as 
obtained in the Assay, 
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Dissolution {711) — 

Medium: water; 900 mL. 

Apparatus 2: 50 rpm. 

FOR PRODUCTS LABELED AS 5-MG TABLETS— 

Time: 45 minutes. 

Determine t he amount of C23H16N2O2 dissolved by env 
ploying the foilowing method. 

Mobile phase —Prepare □ filtered and degassed mtxture of 
acetonitrile and water (29:21). Make adjustments if neees- 
sary (see System Suitobiflty under Chromatography (621)), 

Diluting solution— Prepare a solution of acetonitrile and 
water (7:3). 

Standard solution— Dis$olve an accurately weighed quan- 
tity of USP Rnasteride RS m Diluting solution, and dilute 
quantitativeiy, and stepwise if necessary, with Diluting soiu- 
bon to obtain a solution having a known concentration ap- 
proximately equivalent to the sample under test 

Chromatographic system (see Chromatography (621))“The 
liquld chromatograph is equipped with a 220-nm detector 
and a 4.6-mm x 5-cm column that contains packing LI. 

The column temperaturę is maintained at 45°, The flow ratę 
is about 2 mL per minutę. Chromatograph the Standard so* 
lution, and record the peak responses as directed For Proce¬ 
durę: the capacity factor, k f , is not less than 2.0; the column 
efficiency js greater than 1000 theoretical plates; the tailing 
factor is less than 2; and the relative standard deviation for 
replicate tnjections is less than 2.0%. 

Procedure-Separately inject equal volumes (about 
200 pL) of the solution unaer test and the Standard solution 
into the chromatograph, record the chromatograms, and 
measure the responses for the major peaks. Caiculate the 
quantity of C21H36N2O2 dissolyed. 

Tolerances —Not less than 75% (O) of the labeled amount 
of C23H36N2O2 Is dłssolved in 45 minutes. 

FOR PRODUCTS LABELED AS 1-MC TABLETS— 

Time: 30 minutes. 

Mobile phase —Prepare a degassed mixture of acetonitrile 
and water (11:9). Make adjustments if necessary (see System 
Suitability under Chromatography (621)). 

Diluting solution —Prepare a solution of water and aceto¬ 
nitrile (7:3). 

Standard solution —Dt$$dve an accurately weighed quan- 
tity of USP Finasteride RS in Diluting solution, to obtain a 
solution havlng a known concentration of 0,1 mg per mL. 
Dilute thls solution quantitative3y, and stepwise if necessary, 
in 0.5% sodium lauryl sulfate to obtain a solution containing 
0.001 mg of finasteride per ml. 

Chromatographic system (see Chromatography (621 )}—The 
!iquid chromatograph is eauipped wrth a 220-nm detector 
and a 4.6-mm x 15-cm column that contains 5-pm packing 
Ul. The column temperaturę is maintained at 45 Q . The 
flow ratę is about 1.5 mL per minutę, Chromatograph the 
Standard solution, and record the peak responses as directed 
for Procedurę: the column efficiency is not less than 5000 
theoretical plates; the tailing factor is not morę than 2; and 
the relative standard deviation for replicate tnjections is not 
morę than 2%. 

Procedurę —Separatefy inject equai volumes (about 
100 pL) of the solution unaer test and the Standard solution 
into the chromatograph, record the chromatograms, and 
measure the responses for the major peaks. Caiculate the 
quantity of finasteride (C^H^M.Oi) dissolved, 

Tolerances —Not less than 80% (Q) of the labeled amount 
of C23H30N2O2 is dissolved in 30 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 

Assay— 

Mobile phase —Prepare a frltered and degassed mixture of 
2.5 mM phosphoric acid and acetonitrile (1:1). Make adjust- 


ments if necessary (see System Suitability under Chromatog- 
rophy (62 1)). 

Diluting solution —Prepare a solution of acetonitrile and 
water (7:3). 

Standard preparation—DlssoWe an accurately weighed 
quantity of USP Finasteride RS in Diluting solution, and dilute 
quantitatively, and stepwise if necessary, with Diluting solu¬ 
tion to obtain a solution having a known concentration of 
about lOOpg per mL. 

Assay preparation— Weigh and finely powder not fewer 
than 20 tablets, Transfer an amount of powder equivalent 
to about 10 mg of finasteride, accurately weighed, to a 
100-mL voiumetric fiask, dissolve in antf dilute with Diluting 
solution to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a 240-nm detector 
and a 4.6-mm x 10.0-cm column that contains packing Lt. 
The column temperaturę is maintained at 45°. The flow ratę 
is about 1,5 mL per minutę. Chromatograph the Standard 
preparation, and record the peak responses as directed for 
Procedurę: the capacity factor, k\ is not less than 2.0; the 
column efficiency is not less than 1000 theoretical plates; 
the taiiing factor is not morę than 2.0; and the reiative stan* 
dard deviation for replicate rnjections is not morę than 
2 . 0 %, 

Procedurę— Separately inject equal volumes (about 20 fiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Caiculate the quan- 
tity, in mg, of finasteride (C^H^N^O*) in the portion of Tab¬ 
lets taken by the formula: 

100C(a,M) 

in which C ts the concentration, in mg per mL, of USP 
Finasteride RS in the Standard preparation; and r^and r s are 
the peak responses obtained from the Assay preparation and 
the Standara preparation, respectively. 


Flavoxate Hydrochloride 



CjifeNO., • HCI 427.92 

4W*l-Benzopyram8-carboxylic acid, 3-mefhyl-4-oxo-2- 
phenyl-, 2-(1-piperidmy!)ethyl ester, hydrochloride; 
2-Piperidinoethyl 3-methyl-4-oxo-2-phenyl-4H- 
1-benzopyran-8-carboxylate hydrochloride [3717*88-2]. 

DEFINITION 

Flavoxafe Hydrochloride contains NLT 98,0% and NMT 
102.0% of C24H2SNOJ - HCI, calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABS0RPT10N (197 K) 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

* C. Identification Tests—General, Chforide (191): A solu¬ 

tion of 10 mg/mL meets the requirements of the silver 
nitrate precipitate. 
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ASSAY 

* Procedurę 

Solution A: Mixture of 1.0 g of sodium hexanesulfonate 
m 650 ml of water, 1 mL of triethylamine, and I.OmL 
of phosphoric add 

Mobile phase: Add 350 mL of acetonitriie to Solution A , 
Standard solution: 50 jig/mL of USP Flavoxate Hydro¬ 
chloride RS in Mobile phase 

Sample solution: 50p.g/mL of Flavnxate Hydrochloride 
in Mobile phase 
Chromatographio system 
(See Chromatography System Suitability.) 

Modę: LC 

Detector: UV 293 nm 
Coiumn: 4.6-mrn x 15-cm; 5-pm packing LI 
Flow ratę: 1 nnL/min 
Injection size: 20 pL 
System suitabllity 
Sample: Standard solution 

[Notę—T he retention time of flavoxate is about 4.3 
min.] 

Suitabllity requirements 
Coiumn efftciency: NLT 3000 theoretical plates 
Tarfing factor: NMT 2.0 
Reiath/e standard deviation: NMT 2.0% 

Anafysis 

Sam pies: Standard solution and Sample solution 
Calcu late the percentage of Ca^H^NO-i * HO in the 
portion of Flavoxate Hydrochloride taken; 

Result = (ru/fs) x (C s /Cu) x 100 

fu = peak response from the Sample solution 

Ti - peak response from the Standard solution 

C s = concentration of USP Flavoxate Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of Flavoxate 

Hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 98,0%-102.0% on the dried basis 

IMPURITIES 
fnorganic Impurities 

• Residue on Icnition (281): NMT 0.1% 


Delete the followlng: 

•< Heaw Metals, Method II (231): NMT 10 ppm, (omt S§ 

lnn- 2018 ) 

Organie Impurities 
* Procedurę 

Solution A: 0.05% (v/v) trifluoroacetic acid in water 

Solution B: Acetonitriie 

Mobile phase: See the gradient table below. 


Time 

(min) 

Solution A 
(%1 

Solution B 

(%> 

0 

68 

32 

15 

68 

32 

25 

20 

80 

35 

20 

80 

36 

68 

32 

41 

u8 

32 


Diluent: Methanol and 0.02% trifluoroacetic add (1:1) 
Standard stock solution 1: 2 mg/mL of USP F!avoxate 
Hydrochloride RS in Diluent 

Standard stock solution 2: 0.05 mg/mL of USP Ffavox- 
ate Related Ćompound A RS in Diluent 
Standard stock solution 3: 0.05 mq/mL of USP Flavox- 
ate Related Ćompound B RS in methanol 
Standard stock solution 4: 0.05 mg/mL of USP Flavox- 
ate Related Ćompound C RS prepared as foilows: Dis- 


solve USP Flavoxate Related Ćompound C RS first in 
methanol using 10% of finał volume, then fili 10% of 
finał volume with 0.02% trifluoroacetic add. Di lute 
with Diluent to volume. 

Standard solution: 1 mg/mL of USP Flavoxate Hydro¬ 
chloride RS and 5 jjg/mL each of USP Flavoxate Related 
Ćompound A RS, USP Flavoxate Related Ćompound B 
RS, and USP Flavoxate Related Ćompound C RS in Dilu¬ 
ent from Standard stock Solutions J, 2 t 3 t and 4 t 
respectivefy 

Sample solution: 1 mg/mL of Flavoxate Hydrochloride 
in Diluent 

Chromatographlc system 

(See Chromatography (621), System Suitobility.) 

Modę: LC 

Detector: UV 240 nm 

Coiumn: 4.6-mm x 15-cm; 5-pm packing LI 

Coiumn temperaturę: 30° 

Flow ratę: 0,8 ml/min 
injection size: 10 pL 
System suitabllity 
Sample: Standard solution 
Suitabllity reąuirements 

Resolution: NLT 2.0 between the flavoxate related 
ćompound B and flavoxate related ćompound C 
peaks 

Tailing factor: NMT 1,5 for the flavoxate related 
compounds A, B, and C peaks 
Relative standard deviation: NMT 2.0% for the 
flavoxate peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of flavoxate related com¬ 
pounds A, B, and C In the portion of Flavoxate Hy¬ 
drochloride taken: 

Result = (ru/rj) x (Cs/Cu) x (1/F) x 100 

tu = peak response of each 3ndividual impunty 
from the Sample solution 

r$ = peak response of flavoxate from the Standard 
solution 

Cs = concentration of USP Flavoxate Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Flavoxate Hydrochloride in 
the Sample solution (mg/mL) 

F - relative response factor (see Impunty Tobie I) 
CalcuJate the percentage of any other unspecified 
degradation product in the portion of Flavoxate 
Hydrochloride taken: 

Result - (ru/rr) x 100 

Tu = peak response of each unspecified impurity 
from tne Sample solution 

Tj = sum of responses of afl peaks from the Sample 
solution 

Acceptance criteria 

Jndividual impurities: See impunty Table ?. 

Total impurities: 1.0% 


Impurity Table 1 


Natne 

Relative 

Retention 

Time 

Re lat i ve 
Response 
Factor 

Acceptance 
Criteria, 
NMT (%) 

Flavoxate 

1.0 

_ 


Ffavoxate related 
ćompound A* 

2.8 

1.6 

0.3 

Ravoxate related 
comoound B b 

3.5 

1.5 

OJ 


J 3-Methylffavone-8'Carboxylic acid. 
b 3-MethyHlavone-B-cflrboxylic acid methyf ester. 
E 3-MethyJflavone-8-carboxylEc acid ethyl ester. 
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Impurity Table 1 (Continued) 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/o! 

Flavoxate related 
compound C e 

3.7 

T4 

0,1 

Any single unspeci- 
fied degradation 
product 

—- 

1.0 

OJ 


J 3-MEthyfflavorte-8H:arboxy|lc add. 
b 3-Methy|Flavone-8<arboxylic acid methyl ester. 
c 3-Methy[ftavone-8-carboxylk acid ethyl ester. 

SPECIFIC TESTS 

® Loss on Drying (731): Dry a sample at 105° to constant 
weight; it loses NMT 0.5% of its weight. 

ADDITIONAL REQU9REMENT5 

^ Packaging and Storage: Preserve in well-closed contain- 
ers, protected from light; and storę at room temperaturę, 
a USP Reference Standards (II) 

USP Flavoxate Hydrochloride RS 
USP Flavoxate Related Compound A RS 
3-Methyłflavone-8-carboxylic acid. 

O7H12O4 280.27 

USP Flavoxate Related Compound B RS 
3-Methylflavone-8-carboxylic acid methyl ester. 

Ci & H 14O4 294 30 

USP F!avoxate Related Compound C RS 
3-MethylflavQne-8-carboxylfC acid ethyl ester. 

CigHifiO.i, 308.33 


Fia¥OKate Hydrochiorsde Tablets 

» Flavoxate Hydrochloride Tablets eon tai n not 
less than 90.0 percent and not morę than 
110.0 percent of C^ 4 H 2 sNO,i - HCI, based on the 
label claim. 

Packaging and storage —Preserve in well-closed contain- 
ers, protected from light. 

USP Referenci standards (11)— 

USP Flavoxate Hydrochloride RS 
USP Flavoxate Related Compound A RS 
3-Methylflavone-8-carboxyltc acid, 

C 17 Hi 2 0 4 280.27 

Identifikation— 

A: Infrared Ahsorption (197K)— 

Test specimen— Crind at teast 4 Tablets into a fine pow- 
der. Use an amount of powder equivalent to about 100 mg 
of ffavoxate hydrochloride. Add 30 ml of methanol, and stir 
for about 10 minutes. Pass through a Whatman #1 filter pa- 
per, and collect the flltrate. Evaporate the methanol to dry- 
ness on a steam bath with the help of nrtrogen gas. Dry the 
residue in vacuum at 60° for about 30 minutes, Mix I to 
2 mg of dried residue with 200 mg of potassium bromide, 
and grind thoroughly for 10 to 1 5 minutes 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to the major 
peak in the chrom a to gram of the Standard preparation , as 
obtained in the Assay, 


Dissol&itlon (711)— 

Medium: 0.1 N hydrochloric add; 900 mL, deaerated. 

Apparatus I; 100 rpm. 

Time: 30 minutes. 

Standard solution —-Transfer an accurately weighed quan- 
tity of USP Flavoxate Hydrochloride RS to a suitable volu- 
metric fiask, dissolve in a smali amount of methanol (not 
morę than 2% of the finał volume), and diiute with Medium 
to vo!ume to obtain a solution having a known concentra- 
tion of about 0.11 mg per mL. 

Test solution —Pass a portion of the solution under test 
through a suitable filter having a porosity of 45 jam. 

Procedurę— Determinę the amount of C 24 H 2 5NQ, * HCI dis- 
solved by employing UV ahsorption at the wavelength of 
maximum absorbance at about 294 nm, in portion s of the 
Test solution in comparison with the Standard solution , using 
a celi with a patii length of 0.2 cm and using Medium as the 
blank. Calculate the percentage of C^H^NO^ * HCI dissolved 
by the formula: 

A u *C S x 900x100 
A s xL 

In which A y and As are the absorbances obtained from the 
Test solution and the Standard solution, respectivefy; Cs is the 
concentration, in mg per mL, of the Standard solution; 900 
is the volume, in mL, of Medium; 100 is the converslon fac- 
tor to percentage; and i is the Tablet label claim, in mg. 

Tolerances —Not less than 70% (Q) of the labeled amount 
of CuHuNO* ’ HCI Is dissolved in 30 minutes. 

Uniform i ty of dosage units (905): meet the reguire- 
ments. 

Related compounds— 

Mobile phase —Prepare as directed in the Assay, 

Standard stock solution —Dissolve an accurately weighed 
guantity of USP Flavoxate Hydrochloride RS in Mobile phase, 
and diiute quantitatively, and stepwise if necessary, with 
Mobile phase to obtain a solution having a known concen- 
tration of about 0.1 mg per mL. 

USP fiavoKQte Related Compound A tf5 stock solution —Dis- 
solve an accurately weighed guantity of USP Flavoxate Re¬ 
lated Compound A RS in acetonitrile to obtain a solution 
having a known concentration of about 0.3 mg per mL. 

Standard solution —Quantitatively diiute suitable volumes 
of Standard stock solution and USP Flavoxate Related Com¬ 
pound A RS stock solution with Mobile phase to obtain a solu¬ 
tion having a finał known concentration of about 0.001 mg 
per mL of flavoxate hydrochloride and about 0,003 mg per 
mL of flavoxate related compound A, 

Test solution —Filter the Assay stock preparation t prepared 
as directed in the Assay, through a 0.45-pm filter 
(polyvinylidene fluoride [PVDF] or equivalent), Use the fil¬ 
tra te. 

Chromatographic system (see Chromatography (621))— 
Prepare as directed in the Assay. Chromatograph the Stan¬ 
dard solution , and record the peak areas as directed for Pro¬ 
cedurę: the resolution, fi, between ffavoxate hydrochloride 
and flavoxate hydrochloride related compound A is not less 
than 10.0; the column efficiency is not less than 3000 piąte 
counts; the taiting factor is not morę than 2.0 for f1avoxate 
hydrochloride; and the relative standard deviation for ftve 
repficate injections is not morę than 2.0% for both peaks. 

Procedurę— Separately inject equal volumes (about 20 llL) 
of the Standard solution and the Test solution into the chro- 
matograph, and record the chromatograms. Measure the 
peak areas of all the peaks in the Test solution, Identify the 
peaks using the relative retention times as given in Table 1. 
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Table 1 


Component Name 

RelatJve 

Retention 

Time 

Relative 

Response 

Factor 

Limit 

<%1 

Flavoxate hydrochloride 

1,0 

— 


Flavoxate related com- 

2,5 

1.5 

0.3 

pound A* 

Any individua( unspecEfied 


1.0 

0,1 

degradation product 

TotaJ impurities 

— 

— 

1.0 


k 3-MethyIflavone-8<arboxylic acid, 

Calculate the percentage of each impunty relative to 
f1avoxate hydrochloride in the portion of Tablets taken by 
the formula: 

100(Cs / C u )(fi / rj)(1 / O 

in which Q rs the concentration, in mg per ml, of flavoxate 
hydrochloride in the Standard solution; Cu is the nominał 
concentration, in mg per mL, of flavoxate hydrochloride, 
based on label claim, m the Test solution; r, i$ the peak re¬ 
sponse of each individual impurity; f$ is the response of the 
flavoxate hydrochloride peak obtained from the Standard so- 
fution ; and F is the relative response factor for each of the 
tmpurities rdative to flavoxate hydrochloride, as shown in 
Tobie 1. 

Assay— 

Mobile phose —Dissolve 1.0 g of sodium hexanesulfonate, 
1.0 mL of triethylamine, and 1.0 mL of phosphoric acid in 
650 mL of water. Filter and degas. To the filtrate, add 
350 mL of acetonitrile. Mix well. Make adjustments if neces- 
sary (see System Suitability under Chromatography (621)). 

Standard preporation—Ohso\ve an accurately weighed 
guantity of USP Flavoxate Hydrochloride RS, and dilute 
quantitative!y, and stepwise If necessary, with Mobile phose 
to obtain a solution having a known concentration of about 
0.05 mg per mL. 

Assay stock preporotion —Weigh and finety powder not 
fewer than 20 Tablets, Weigh accurately a portion of the 
powder, equiva!ent to about 1 00 mq of flavoxate hydrochlo- 
ride based on label daim, and transfer to a 100-mL vofu- 
metric fiask. Add about 80% vo1ume of Mobile phase, Sonl- 
cate for 10 minutes, and stir for 15 minutes, Dilute with 
Mobile phase to volume. 

Assay preporation —Dilute the Assoy stock preparat fan 
quantltatively, and stepwise If necessary, with Mobile phase 
to obtain a solution with a nominał concentration of about 
0,05 mg per mL of flavoxate hydrochloride, based on label 
claim. Filter the solution through a 0.45-pm filter 
(polyvinylidene fluoride [PVDFJ or equivalent), Use the fil- 
trate, 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is epuipped with a 293-nm detector 
and a 4.6-mm x 15-cm column that contains 5-]im packtng 
LI, The flow ratę is about 1,0 mL per minutę, Chromato¬ 
graph the Standard preporation , and record the peak re- 
sponses as directed for Procedurę: the column efriciency is 
not less than 3000; the tailing factor js not morę than 2,0; 
and the relatlve standard deviation for five replicate injec- 
tions is not morę than 2,0%, 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preporation and the Assay preporation into 
the chromatograph, record the chromatograms, and meas* 
ure the responses for the flavoxate hydrochloride peak 
whose retention time is about 4.0 mmutes. Calculate the 
percentage of the label claim of flavoxate hydrochloride 


(C24H25NO4 ■ HCI) in the portion of the Tablets taken by the 
formula: 

100(Cs/O,)(W/5) 

in which Q rs the concentration, in mg per mL, of flavoxate 
hydrochloride in the Standard preporation; Cu is the nomi¬ 
nał concentration of flavoxate hydrochloride in the Assay 
preporation , based on the label claim; and r u and r 5 are the 
peak responses obtained from the Assay preporation and the 
Standard preporation, respectively. 


Flecainide Acetate 


O 



C 17 H 2 oF*N ? 0,.C2H40i 474.39 

Benzamide, N-(2-piperidinylmethyl)-2,5-bis(2,2,2-tnfluoro- 
ethoxy)-, mon o acetate. 

W-(2-Piperidylmethyl)-2 f 5-bis(2 / 2,2-triffuoroethoxy}benz- 
amide monoacetate [54143-56-5]. 

» Flecainide Acetate contains not less than 
98,0 percent and not morę than 101.0 percent of 
Ci/hhoFćiNhCh ■ C 2 H 4 0 2/ calculated on the dried 
basis, 

Packaging and storage —Presen/e in welhclosed contaim 
ers, 

USP Reference standard* (11)— 

USP Flecainide Acetate RS 

USP Flecainide Related Compound A RS 

3-[2,5-Bis(2,2,2-triffuoroethoxy)phenyl]-1,5,6,7,8,8a- 
hexahydroimidazo-[1,5a]pyridine hydrochloride, 
Ci7HiiF*N 3 0 2 - HCI 432.8 

Clar i ty of solution—Prepare a test solution by pladng 
250 mg of it in a test tubę about 18 mm in diameter, add- 
Ing 10 mL of water and 1 drop of glacial acetic acid, and 
shaking to dissolve it. The sofudon is colorless and is not less 
elear tnan an equal volume of water in a similar test tubę. 
Identification— 

A: Infrared Absorption (197K), 

B: Uitravfalet Absorption (197U)— 

Solution: 1 30 pg per mL, 

Medium: alcohoL 

Absorptivities at 298 nm, calculated on the dried basis, do 
not differ by morę than 3,0%, 

IVIelfing rangę (741): between 146* and 152 , but the 
rangę between beginning and end of melting does not ex- 
ceed 3°, 

Loss on drying (731)—Dry it in a vacuum at a pressure 
not exceeding 5 mm of mercury at 60° for 2 hours: it loses 
not morę than 0,5% of its weight. 

Residue on ignition (281): not morę than 0.2%, 


Delete the Mlawing: 

# Heavy met ais, Method II (231): not morę than 0.002%, 

• (Offidal 

Chromatographic purity— 

Mobile phase —Prepare a mixture of water, acetonitrile, 
glacial acetic acid, and 1.0 N tetrabutylammonium hydrox- 
ide in methanol (710:290:10:5). Adjust with ammonrum hy- 
droxide to a pH of 5.8 ± 0.05, Make adjustments if neces¬ 
sary (see System Suitability under Chromatography (621)), 
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Dlfuent—Prepare a mixture of water and acetonitrile 
(71:29), 

Standard soiutlon —Prepare a solution of USP Flecainide 
Acetate RS and USP Flecainide Related Compound A RS Sn 
Diluent having known concentration s of about 0.1 mg of 
each per mL. 

Test sotution —Transfer about 250 mg of Flecainide Ace¬ 
tate, accurately weighed, to a 25-ml volumetric fiask, dis- 
solve In and dii u te with Dfluent to volume, and mix. 

Chromatographic system (see Chromatography {621))—The 
ltquid chromatograph is eciuipped with a 254-nm detector 
and a 4.6^mm x 15-cm column containing 5-pm packing 
L7. The flow ratę is about 2 mL per minutę. Chromatograph 
the Standard preparation, and record the responses as di- 
rected for Procedurę; the relative retention times are 1.0 for 
flecainide and about 1.7 for flecainide related compound A; 
the resofution, R, between flecainide and e flecainide related 
compound A is not less than 2; and the relative standard 
deviation for replicate injections Is not morę than 2.0%. 

Procedurę — [notę— Use peak areas where peak responses 
are Indicated.] Separately inject equaf vofumes (about 20 pL) 
of the Standard solution and the Test sotution into the chro¬ 
matograph, record the chromatograms, and measure the re¬ 
sponses for alL the peaks. Calculate the percentage of flecai- 
nide related compound A in the portion of Flecainide 
Acetate taken by the formula: 

2500(0/ W u )(TuA / r$A) 

in whtęh C A is the concentration, in mg per mL, of USP 
Flecainide Related Compound A RS in the Standard solution; 
W u is the weight, in mg, of Flecainide Acetate taken to pre- 
parę the Test solution; and fuA and r s A are the flecainide 
related compound A peak responses obtained from the Test 
solution and the Standard solution, respectively. Not morę 
than 0,5% is found, Cafculate the percentage of any other 
impurity in the portion of Flecainide Acetate taken by the 
formula: 

2500(0/ WuKn/r?) 

in whlch Cf is the concentration, in mg per mL, of USP 
Flecainide Acetate RS in the Standard solution;W v is the 
weight, in mg, of Flecainide Acetate taken to prepare the 
Test solution;n is the peak response for any individual impu¬ 
rity obsen/ed in the chromatogram obtained from the Test 
solution; and r f is the flecainide peak response obtained from 
the Standard solution. Not morę than 0.5% is found, and 
the sum of all impurities found is not greater than 2.0%. 
Content of acetate— Dissolve about 600 mg of Flecainide 
Acetate, accurately weighed, in about 100 ml of dimethyl- 
formamide, and stir by mechanical means until dissolvecL 
Titrate with 0.1 N tetrabu tyłam mon ium hydroxide VS, de- 
termlning the endpoint potentiometrically (see Titnmetry 
(541)). Perform a blank determination and make any neces- 
sary correction. Each ml of 0.1 N tetrabutylammonium hy- 
droxide is equivalent to 6.005 mg of CzFLCb: between 
12.4% and 12.8%, calculated on the dried basis, is found. 
Assay—Dissolve about 600 mg of Flecainide Acetate, accu¬ 
rately weighed, in about 20 mL of glaciaf acetic acid, and 
stir by mechanical means until dissolved. Titrate with 0.1 N 
perchlorit acld V5, determfning the endpoint potentiometri¬ 
cally (see fitrimetry (541}). Perform a blank determination 
and make any necessary correction. Each ml of 0.1 N per- 
chloric acid Is equivalent to 47.44 mg of C^HzoFeNzGs* 
GH 4 G 2 . 


Flecainide Acetate Compounded Orał 
Suspension 

DEFINFTION 

Flecainide Acetate Compounded Orał Suspenslon contains 
NLT 90.0% and NMT 110.0% of the labeleci amount of 
flecainide acetate (CizHzoFJM^Os ■ G_H 4 0 2 )- 
Prepare Flecainide Acetate Compounded Óral Suspension 
2Qmg/mL as foliows (see Pharmaceutical Compounding — 
Nonsterile Preparations (795)): 


Flecainide Acetate 

2q 

Vehide: a 1:1 mixture of Vehicle for Orał 
Solution (regular or suganfree), NF t and 
Vehide for Orał Suspension, NF t a suffi- 
cient quantltv to make 

100 mL 


Calculate the reguired guantlty of each rngredient for the 
to fal amount to be p repa red. If using tabiets, place the 
required number in a suitable mortar, and comminute to 
a fine powder with a pestle, or use Flecainide Acetate pow- 
der, Add the Vehicfe in smali portions, and tri tu ratę to 
make a smooth pastę. Add increasing volumes of the Ve- 
hicle to make a flecainide acetate liquid that is pourable. 
Transfer the eon ten ts of the mortar, stepwise and quan- 
titatively, to a callbrated bottle, Add enough of the lig u id 
Vehide to bring to finał volume, and mix welL 

ASSAY 
o procedurę 

Mobile phase: Acetonitrile and 0,06% phosphoric acid 
solution (40:60) 

Standard stodc solution: 1.0 mg/ml of USP Flecainide 
Acetate RS in Mobile phase 

Standard solution: Transfer 2 mL of Standard stock solu¬ 
tion to a IG-mL volumetric fiask, and diiute with Mobile 
phase to votume to obtain a solution containing about 
200 pg/mL of flecainide acetate. 

Sample solution: Agitate the Container of Orał Suspen- 
sion for 30 min on a rotating mixer, remove a 5-mL 
sample, and storę in a elear glass vial at -7Q D until ana- 
lyzed, At the time of analysis, remove the sample from 
the freezer, allow it to reach room temperaturę, and 
mix with a vortex mlxer for 30 s. Pipet 1.0 mL of the 
sample into a 100-mL volumetric fiask, and diiute with 
Mobile phase to volume to obtain a solution having a 
nominał concentration of about 200 pg/mL. 
Chromatographic system 
(See Chromatography (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4,6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 1.0 mL/rnin 
Injectlon volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Relative standard deviation: NMT 2.0% for replicate 
injections 
Analysrs 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of fle¬ 
cainide acetate (C 17 H 20 F 6 N 2 O 3 ■ CzH 4 0 2 ) in the portion 
of Orał Suspension taken: 

Result = (rjr$) x (CdCu) x 100 

ru = peak response from the Sample solution 

r 5 - peak response from the Standard solution 

Cs - concentration of USP Flecainide Acetate RS in 
the Standard solution (pg/mL) 
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Cy ~ nominał concentration of flecainide acetate in 
the Sample solution (jig/ml) 

Acceptance cnteria: 90.0%-110.0% 

SPECIFIC TESTS 

* PH (791): 3.8-4.8 

ADDITIONAL REQUIREMENT5 

* Packagimg amd Storage: Package in tiqht, light-reslstan: 

containers. Storę at controiled room temperaturę or in a 
ref rige rato r. 

o Beyowd-Use Datę: NMT 60 dąys after the datę on which 
it was compounded when stored at controiled room 
temperaturę or when stored En a refngerator 

* Labeling: Label it to Endicate that it is to be weli-shaken 

before use, protected from light, and to state the Beyond- 
Use Datę. 

e USP SlEFERENCE STANDARDS (11) 

USP Flecainide Acetate RS 


Flecainide Acetate Tablets 


» Flecainide Acetate Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of flecainide acetate 
(C^oFfiN^Oj • C 2 H 4 O 2 ). 

Packaging and storage—Preserve In well-dosed Contain¬ 
er^ protected from light 

USP Referercce standards (11)— 

USP Ffecainide Acetate RS 

USP Ffecainide Related Compound A RS 

3-[2,5-8is(2,2 / 2-trifluoroethoxy)phenyl]-1 / 5,6,7,8,8a- 
hexahydroimidazo-[1,5a]pyndine hydrochloride. 
Ci7HiaF*N 2 0 2 * HO 432.8 
Identification, Ultravioiet Absorpdon (197U>— 

Spectra! rangę: 250 to 400 nm. 

Solution: Use the test solution obtained in the test for 
Uniform i ty of dosage units. 

Dissolution (711)— 

Medium: 0.075 N hydrochJoric add; 900 mL. 

Apparatus 2: 50 rprn. 

Time: 30 minutes for Tablets each containing 50 mg of 
flecainide acetate, or 60 minutes for 100 -, 15G-, or 200-mq 
Tablets. 

Procedurę —Determine the amount of C^FkoFfiN^Oj ■ 
C 2 H 4 O 2 dissolved from UV absorbances at the wavelength 
of maximum absorbance at about 296 nm on filtered por- 
tions of the solution under test, suitably diluted with Dissolu- 
don Medium , if necessary, in comparison with a Standard 
solution having a known concentration of USP Flecainide 
Acetate RS in the same Medium . 

Toferances —Not less than 70% (Q) of the labeled amount 
of e 1 ? H 30 F 6 N 2 O 3 ■ C 2 H 4 O 2 is dissolved from 50-mg Tablets in 
30 minutes; or from 100-, 150-, or 200-mg Tablets in 
60 minutes. 

Uniforimlfy of dosage units (905): meet the reguire- 
ments. 

Procedurę for content uniformity —^Transfer 1 Tablet to a 
volumetric fiask of such capacity that the concentration of 
flecainide acetate should be in the rangę of OJ to 1 mg per 
mL, difute with lactic add solution (2 mg per mL) to vol- 
ume, mtx, and sonicate for about 30 minutes, shaking at 
about IG-minute intervals. Allow to cool, and pass a portion 
of this stock sofution through a glass-fiber filter, If necessary, 
quantitativeJy dilute an accurately measured volume of the 
elear filtrate with the lactic acid solution (2 mg per mL) to 
obtain a test sofution havfng a concentration of about 


0.1 mg of ffecainide acetate per mL. Dissolve an accurately 
weighed guantity of USP Flecainide Acetate RS in the lactic 
add solution (2 mg per mL), sonicating if necessary to 
achieve dissolution, to obtain a Standard solution having a 
known concentration of about 0.1 mg per mL. Concomi- 
tantfy determine the absorbances of both Solutions at the 
wave!ength of maximum absorbance at about 296 nm, with 
a spectrophotometer, using the lactic acid solution (2 mg 
per mL) as the blank. Calculate the quantity, in mg, of 
C^PhoFeN^O;* - C^HiOj in the Tablet taken by the formula: 

(C7 / D)(Ayf As) 

in which Cis fhe concentration, in mg per mL, of USP Fle¬ 
cainide Acetate R5 in the Standard solution; T is the labeled 
guantity, in mg of flecainide acetate per Tablet; D Is the 
concentration, in mg per mL, of flecainide acetate in the 
test solution on the basis of the labeled guantity per Tablet 
and the extent of dilution; and Au and are the ab¬ 
sorbances of the test solution and the Standard solution, 
respectiveiy. 

Assay— 

Mobile phase —Prepare a mixture of water, acetonitrile, 
glacial acetlc acid, and 1.0 N tetrabutylammonium hydrox- 
ide in methanoJ (710:290:10:5). Make adjustments if neces¬ 
sary (see System Suitabifity under Chromatography (621)). 

Diluent —Prepare a mixture of water and lactic acid 
(980:20). 

Standard p repa radon —Quantitativeiy dissolve an accu¬ 
rately weighed quantity of USP Flecainide Acetate RS in Dilu¬ 
ent to obtain a solution having a known concentration of 
about 2 mg per mL. 

Resoludon solution —Prepare a solution in Diluent contain¬ 
ing about 2 mg of USP Flecainide Acetate RS and 0.8 mg of 
USP Flecainide Related Compound A RS per mL. 

Assay preparadon —Transfer not fewer than 20 Tablets, ac¬ 
curately counted, to a volumetric fiask of such capacity that 
the concentration of flecainide acetate is about 2 mg per mL 
after dilution to volume as directed below. Fili the fiask to 
about 90% of its capacity with Diluent, and sonicate for 
about 30 minutes, swirling periodically. Allow to cool, dilute 
with Diluent to voiume, ana mix. Pass a portion of this solu- 
tion through a filter having a of 0.5-pm or finer porosity, 
drsca rding the first 2 mL of the filtrate. 

Chromatographic system (see Chromatography (621))-—The 
liquid chromatograph is eouipped with a 254-nm detector 
and a 4.6-mm x 15-cm column that contains 5-pm packing 
L7. The fJow ratę is about 2 mL per minutę. Chromatograph 
the Resoludon solution, and record the responses as directed 
for Procedurę: the relative retention times are 1.0 for flecai¬ 
nide and about 1.5 for flecainide related compound A; and 
the resofution, R, between flecainide and the flecainide re¬ 
lated compound A Es not less than 2.0. Chromatograph the 
Standard preparadon, and record the responses as directed 
for Procedurę: the relative standard deviation for replicate 
injections is not morę than 1.5%. 

Proceduro—{NOTĘ—Use peak areas where peak responses 
are indicated.] Separately inject egual yofumes (about 10 pL) 
of the Standard preparadon and the Assay preparadon into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Cafculate the guan¬ 
tity, in mg, of flecainide acetate (CuFUFfiNzOa * C 3 H 4 O 2 ) in 
each Tablet taken by the formula: 

(C77D)(r u /r,) 

in which C is the concentration, En mg per ml, of USP Fle¬ 
cainide Acetate RS in the Standard preparadon; Tis the la- 
beled guantity, In mg, of flecainide acetate per Tablet; 0 is 
the concentration, En mg per mL, of flecainide acetate in the 
Assay preparadon on the basis of the labeled guantity per 
Tablet and the extent of dilution; and r u and r$ are the fle- 
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cainide peak responses obtained from the Assay preparation 
and the Standard preparation, respectively. 


Floxuridine 



m 


C?HiiFNa0 5 246.19 

Uridine, 2'-deoxy-5-fluoro-; 

2'-Deoxy-5-fIuorQuridrne [50-91 -9]. 

DEFINBTflON 

Fioxuridine contains NIT 98.5% and NMT 101.0% of fiox- 
uridine (CgHnFN^Gs), calcuEated on the dried basis. 

ddentificatson 

* A. Hnfrared Absorption (197M) 

* EB, ULTRAVIOL£T Absorption (197U) 

Analytical wavelength: 268 nm 
Sample solution: 20 pg/mL 
Medium: 0.1 N potassium hydroxlde 
Aeceptance crltena: AbsorptEyities, calculated on the 
dried basis, do not differ by morę than 3.0%. 

■ C. 

Sample solution: 20 mg/mL of Floxuridine in water 
Analysis: Add a few drops of bromine TS to 10 ml of 
the Sample solution . 

Aeceptance criteria: The bromine color is discharged. 

ASSAV 
« Procedurę 

Sample: 800 mg of Floxuridine 
Titrimetnc system 
Modę: Direct titration 

Titrant: 0.1 N tetrabutylammonium hydroxide VS 
Endpoint detection: Potentiometric 
Analysis: Dissolve the Sample En 80 mL of dimethyl- 
formamide, and titrate with Titrant, determining the 
endpoint using a calomel-giass electrode system. Per- 
form a blank determination, and make any necessary 
correction, Each mL of 0.1 N tetrabutylammonium ny- 
droxide fs equivalent to 24.62 mg of rloxundine 
(QHhFN z 0 5 ). 

Aeceptance criteria: 98.5%-1G1.0% on the dried basis 

IMPURITIES 

a RESIDUE ON iGNITiON (281): NMT 04% 

* (Limit of Fluorbde Eons 

Use plasticware throughout this test. 

Buffer: DissoJye 110 g of sodium chloride and 1 g of 
sodium dtrate in 700 mL of water in a 2000-mL volu- 
metric fiask, Cautiously add 150 g of sodium hydroxide, 
and dissolye with shaking. Cool to room temperaturę, 
and while stirnng, cautiously add 450 mL of gladaf ace- 
tle add to the cooled solution. Cool, add 600 mL of 
isopropyl alcohoj, and dilute with water to voiume. The 
pH of the Buffer Es 5.0-5.5. 

Standard stock solution: Transfer 221 mg of sodium 
fluoride, previously dried at 150° for 4 h, to a 100-mL 
yolumetric fiask, add 20 ml of water, and mix to dis¬ 
solye. Add 1.0 mL of sodium hydroxide solution (1 En 
2500), dilute with water to yolume, and mix. Each mL 
of the Standard stock solution contains 1 mg of fluoride 
ions. Storę En a tightly dosed, plastic Container. 

Standard Solutions: 1, 3, 5, and 10 pg/mL of fluoride 
Eon; from Standard stock solution in Buffer 
Sample solution: 10 mg/mL of FEoxuridine In Buffer 
Analysis: Coneomitantly measure the potential (see TT 
trimetry {541)), in mV, of the Standard Solutions and the 


Sample solution , with a pH meter capable of a minimum 
reproducibillty of ±0.2 mV, equippea with a glass- 
sleeyed calomel-fluoride specific-ion electrode system. 
When taking measurements, immerse the electrodes in 
the solution, which has been transferred to a 150-mL 
beaker containing a pofytef-coated stirnng bar. Allow to 
stir on a magnetic stirrer havEng an insulated top until 
equilibnum is attained (1-2 min), and record the po¬ 
tential. Rinsc and dry the clcctrodes between measure- 
ments, takEng care to avoid damaging the crystal of the 
specific-ion electrode. 

Plot the fogarithm of the fluoride-ion concentrations, in 
pg/mL, of the Standard Solutions versus potential, in 
mV. From the measured potential of the Sample solu¬ 
tion and the standard eurve, determine the concentra- 
tion, in pg/mL, of fluoride ions in the Sample solution . 
Aeceptance criteria: NMT 0.05% 

Oetete the following: 

Heavy Metals, Method II (231); NMT 20 ppm® (OFflrial T 

5PECIFIC TESTS 

* Melting Rangę or Temperaturę, Class I ( 74 1): 

145°-T53°, but the rangę between the beginning and 
end of melting does not exceed 2°. 

* Optical Rotation, Spedfic Rotation (781S) 

Sample solution: 10 mg/mL of Floxuridfne in water. 
Aeceptance criteria: +36° to ±39° 

* LOSS ON DRYING (731) 

Analysis: Dry under yacuum over silica gel at 60 D for 4 

Aeceptance criteria: NMT 0,2% 

* Pyrogen: Where the labę! States that FloxuridEne is ster- 
ile, Et meets the requirements of Pyrogen Test (151), the 
test dose being 0.50 ml/kg of a solution prepared by 
dituting FloxuridEne with SodEum ChEoride Injection to a 
concentration of 100 mg/mL. 

Change to read: 

* Other Requirements: Where the label States that Flox- 
uridine is ster ile. Et meets the reguErements En m Packaginq 
and Storage Reguirements (659), injection Packaging, Pack- 
aging for constitutionm (cw i-m^oi?). Where the label States 
that Floxurldine rriust be subjected to further processing 
during the preparation of injectabfe dosage forms, it 
meets the requirements for the Pyrogen test. 

ADDETIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tEght, Ifght-resistant 
containers. Storę at 25 fi , excursions permEtteo between 
15° and 30°. 

® Labeung: Where it is intended for use in preparing in- 
jectable dosage forms, the labef States that it is sterile or 
must be subjected for further processing during the 
preparation of injectable dosage forms, 

* USP reference standards (11) 

USP Floxuridine RS 


FioxuridSne for injectiora 

DEFIN1TION 

Floxuridine for Injection is fyophilized F3oxuridine suitable for 
intra-arterial infusion. It contains NLT 90.0% and NMT 
11 0.0% of the labeled amount of ftoxundine 
(C 5 HtiFN 2 0 5 }. 
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IDENTIFICATION 

® A. Ultraviolet Absorption (197U) 

Sam ple: Use the Sample solution p repa red for the Assoy. 
Acceptance criteria: Meets the requirements 

« B. 

Sample solution: Nomtnally 20 mg/mL of floxuridme in 
water 

Analysis: Add a few drops of bromine TS to 10 ml of 
the Sample solution. 

Acceptance criteria: The bromine color is discharged, 

ASSAY 
» PROCEDURĘ 

Diluent: Potassium hydrox!de solution (1 in 180) 
Standard solution: 20 pg/mL of USP Floxuridine RS in 
Diluent 

Sample stock solution: Nominally 0.4 mg/mL of F!ox- 
uridine for Injection En Diluent 

Sample solution: 20 fig/mL from the Sample stock solu¬ 
tion in Diluent 
Blank: Diluent 
Instrumental conditions 
Modę: UV 

Anaiytica! wavelength: 268 nm 
Celi: 1 cm 
Analysis 

Samples: Standard solution and Sample solution 
CaEculate the percentage of the labeJed amount of fiox- 
uridtne (C 5 H 11 FN 2 O 5 ) in the portion of Floxuridine for 
Injection taken: 

Result r= (Au/As) x (G/Qj) x 100 

Au == absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs = concentration of USP Floxuridine RS in the 
Standard solution (pg/mL) 

Cu = nominał concentration of fioxuridine in the 
Sample solution (pg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* (Jnjformity of Dosage Units (905): Meets the 

requirements 

SPECIFIC TESTS 
® [>H (791) 

Sample solution: 1 in 50 
Acceptance criteria: 4.0-5.5 

* Constituted Solution: Meets the requirements in injec- 

tbns and Implanted Drug Products (1}, Specific Teststom- 
pieteness and darity of Solutions 
9 Pyrogen; Meets the requirements of Pyrogen Test { 151), 
the test dose being 0.50 mL/kg of a solution prepared by 
dituting Fioxuridine for Injection with Sodrum Chtoride 
Injection to a concentration of 100 mg/mL 

* Other Requirementś: Meets the requirements In injec- 

tions and implanted Drug Products (1) 

ADD1T90NAL REQUIREMENTS 

« Packaginc and Storage: Preserve as descrlbed in Pack- 
aging and Storage Requirements (659), injection Packaging, 
and protect from fight* Storę containers of constituted 
Floxuridine for injection under refrigeratton for NMT 2 
weeks* 


9 USP Refehence Standard* (11) 

USP Floxundine RS 


FlucoraazoSe 



CijHiaFiNeO 306.27 

l/M,2,4-Triazole-1-ethanol, 1-(2,4-difluorophenyl)-1-(1 H- 
1,2,4-tnazol-1-ylmethyl)-; 

2,4-DiflUbro-l \ 1 '-bis(l H- 1,2,4-triazoi-l -ylmethyl)henzyl alco- 
hol [86386-73-4]. 

DEFINITION 

Fluconazoie contains NLT 98.0% and NMT 102.0% of 
C T 3 HizFzN 60 , calculated on the dried basis. 

IDENTIFICATION 
O A. BNFRARED ABSORPTION (197K) 

• B. Ultraviolet Absorption (197U) 

Sample solution: 200 pg/mL 
Medium: Alcohol 

ASSAY 

* Procedurę 

Sample solution: Dissolve 200 mg of Fluconazoie En 
100 mL of giaciaJ acetic acid. 

Analysis: Ti tratę with 0,1 N perchloric acid VS, using a 
suitable anhydrous electrode system. Perform a blank 
determination, and make any necessary correction. Each 
ml of 0.1 N perchloric acid is equivalent to 15.31 mg 
of fluconazoie (C f3 HizFzN 6 0). 

Acceptance criteria: 98.0%“102.0% on the dried basis 

IMPURITIES 

[NOTĘ—On the basis of Information regarding the manufac- 
tu ring process, perform either: (a) Organie impurities, Proce¬ 
durę 1 or (b) Organie Impurities , Procedurę 2 and Organie 
Impurities, Procedurę 3.] 

« Organic Impurities, Procedurę i 

Mobile phase: Acetonitnle and water (20:80) 

Standard solution: lOiig/mL each of USP Fluconazoie 
RS, USP Fluconazoie Retated Compound A RS, USP 
Fluconazoie Related Compound B RS, and USP 
Fluconazoie Related Compound C RS, dissolved in ace- 
tonitrile, and then diluted in Mobile phase 
Sample solution: 3 mg/mL of Fluconazoie in Mobile 
phase 

Chromatographic system 

(See C hromatography (621), System Suita bili ty,) 

Modę: LC 

Detector: UV 260 nm 

Column: 4,6-mm x 15-cm; 3.5-jLim packing Li 
Column temperaturę: 40° 

Ffow ratę: 0.5 mL/min 
Injection size: 20 pL 
System suitability 
Sample: Standard solution 

[NOTĘ—The retention Limes for fluconazoie related com¬ 
pound A, fluconazoie related compound B, fluconazoie 
related compound C, and fluconazoie are about 4.9, 
8.0, 8.5, and 9.9 min, respectively.] 

Suitability requirements 

Resolution: NLT 1.5 between fluconazoie related 
compound B and fluconazoie related compound C 
Reiative standard deviatign: NMT 5.0% for each 
peak 
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Anafysfs 

Sam pies: Standard solution and Sample solution 

Caleulate the percentage of fluconazole related corn- 
ound A, fluconazole related compound B, and 
uconazole related compound C in the portion of 
Fluconazole taken: 

Result = (fu/fs) x (Cs/Cu) x 100 

fu - peak response of fluconazole related 

compound A, fluconazole related compound 
B, or fluconazole related compound C from 
the Somple solution 

r$ - average peak response of fluconazole related 
compound A, fluconazole related compound 
B, and fluconazole related compound C for 
replicate injections of the Standard solution 

C s = concentration of USP Fluconazole Related 
Compound A RS, USP Fluconazole Related 
Compound B RS, and USP Fluconazole 
Related Compound C RS in the Standard 
solution (mg/mL) 

Cu - concentration of Fluconazole in the Sample 
solution (mg/mL) 

Caleulate the percentage of any other impurities in the 
portion of Fluconazole taken: 

Result - (ry/rj) x (Cj/Cy) x 100 

ru - peak response of any other impurity from the 
Sample solution 

r$ = average peak response of fluconazole for 

replicate injections of the Standard solution 

Cs - concentration of USP Fluconazole RS in the 
Standard solution (mg/m L) 

Cu - concentration of Fluconazole in the Sample 
solution (mg/mL) 

Acceptance eriterla: See Table L 


Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 
Crtterla, 
NMT Wa} 

Fluconazole related compound A 

0.5 

0.2 

Fluconazole related compound B 

o.ai 

0.1 

Fluconazole related compound C 

0,86 

0.2 

Fluconazole 

1.0 


Specified Impurity 

0.6 

TO 

Any other individual impurity 

_ 

0.1 

Total unknown impurities 

_ 

0,3 

Total Impurities 


1.5 


* Organki Impurities, Procedurę 2 

Solution A: 0.01 M anhydrous sodium acetate solution. 
Adjust with 1 N acetfc add to a pH of 5.0, filter, and 
degas. 

Solution B: Aceton i trile 
Solution C: Methanol 
Mobile phase: See Table 2. 


Table 2 


Time 

fniEfrt 

Solution A 

(%) 

Solution 8 

(%1 

Solution C 
(%1 

0 

80 

5 

15 

10 

80 

5 

15 

20 

30 

55 

1S 

23 

30 

55 

15 

25 

80 

5 

15 

30 

80 

S 

15 


Diluent: Methanol and Solution A (16:84) 

Standard solution: 0.01 mg/mL of USP Fluconazole RS 
in Diluent 

System suitabillty solution: 0.02 mg/mL of USP 
Fluconazole RS and 6pg/mL of USP Desacetyl DUtiazem 
Hydrochloride RS in Diluent 
Sample solution: 2 mg/mL of Fluconazole in Diluent 
Chromatographk system 
(See Chromatography (621), System Suitabillty ) 

Modę: LC 

Detector: UV 261 nm 
Column: 4.0-mm x 10-cm; packing LI 
Flow ratę: 1 mL/rnin 
Injection size: 20 ^L 
System suitabillty 

Samples: Standard solution and System suitability 
solution 

[Non—The relative retention Limes for fluconazole and 
desacetyl diltiazem are 1.0 and 1.2, respectively. Sys¬ 
tem suitability solution.] 

Suitability reguirements 
Resolution: NLT 10.0 between fluconazole and 
desacetyl diltiazem hydrochloride, System suitability 
solution 

Column effldency: NLT 30,000 theoretical plates for 
the fluconazole peak, System suitability solution 
Tailing facton NMT 1.4 for the fluconazole peak, Sys¬ 
tem suitability solution 

Relative standard deviation: NMT 5,0%, Standard 
solution 
Analysls 

Samples: Standard solution and Sample solution 
Caleulate the percentage of each impurity in the por¬ 
tion of Fluconazole taken: 

Result = (fu/r$) x (C 5 /Q) x (l/f) x 100 

fu - peak response of each impurity from the 
Sample solution 

fi - peak response of fluconazole from the 
Standard solution 

Cs - concentration of USP Fluconazole RS in the 
Standard solution (mg/mL) 

Cu = concentration of Fluconazole in the Sample 
solution (mg/mL) 

F - relative response factor (see Table 3) 

Acceptance eriterla: See Table i. 


Table 3 


Name 

Re1ative 

Retention 

Time 

Reiative 

Response 

Factor 

Acceptance 

Criterfa, 

NMT 

Sperified impurity 

0.17-0.37 

0.72 

0.1 

Spedfied impurity 

0.48-0.60 

0,85 

0.1 

Soedfled impurity 

0.67-079 

1,21 

0.1 

Specified impurity 

1,14-1 .1 8 

0,96 

0.1 

Specified impurity 

7,20-1,32 

0.97 

OJ 

Any unspecified 
impurity 


TO 

OJ 

Total impurities 

— 

— 

0.5 


* OftGANiC IMPURITIES, PROCEDURĘ 3 

Standard solution A: 1 mg/mL of USP Fluconazole RS 
in methanol (2.0%) 

Standard solution 8: 0.1 mg/mL of USP Fluconazole RS 
from Standard solution A in methanol (0.2%) 

Standard solution C: 0.05 mg/mL of USP Fluconazole 
RS from Standard solution A in methanol (0.1%) 

Sample solution: 50 mg/mL of Fluconazole in 
methanol 
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Chromatographic system 

(See Chromatograpny {621 ), Thin-Layer Chrom a to- 
graphy.) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographlc silica 
gel mlxture 

Application volume: 10 jtL 

Developing solvent system: Chloroform, methanol, 
and ammonium hydroxide (80:20:1) 

Spray reagent A: 1 .7 mg/mL of silver nitrate in water 
Spray reagent B (potassium iodoplatrnate solution): 
375 mg of chloroplatinlc acid in 5 mL of 1 N hydro- 
chloric acid. Dissolve 5 g of potassium Eodide in 50 mL 
of water, and storę in a light-reslstant Container. Pre- 
parę a mixture of water, potassium iodide solution, 
and chloroplatinic acid solution (20:9:1). 

Analysis 

Samples: Standard solution A t Standard solution B , 
Standard solution C, and Sampie solution 
Spray the dry piąte with Spray reagent A t and expose 
the piąte to 365-nm UV liglit for 10-20 min- Dry the 
piąte for 20 min between 80° and 9G C , then spray 
the piąte with Spray reagent B. Allow the piąte to dry. 
Examine the piąte and comparę the intensities of any 
secondary spots observed in the Sampie solution with 
those of the principaf spots in the Standard Solutions. 
Acceptance criteria: No spot from the Sampie soiution 
with an R f v alue between 0.10-0.25 and G.27-0.41 is 
larger or morę Entense than that from Standard soiution 
B (0.2%), 

9 Residue om Sgmitiom {281): NMT 0.1% 

Sampie: 0.5 g 

* IRON (241) 

Sampie solution: Transfer 0.5 g of the sampie Into a 
test tubę. Dlssofve in 5 mL of alcohol, and add 5 ml of 
distilfed water. 

Acceptance criteria: NMT 20 ppm 

SPECIF1C TE5TS 

® LOSS OM DRYING {731): Dry a sampie at 105° for 3 h: it 
loses NMT 0.5% of its weight 

* Clarity and Cołor of Solution 

Sampie solution: Dissolve a sampie in methanof to ob- 
tain a 5-in-1 00 solution (w/v). 

Acceptance criteria: The solution ts elear and colorless, 

ADDITIOKAL REQUIREMENTS 

* PACKAGING AND Storage: Preserve in tight containers, 

and storę beiow 30 q . 

* JLabeling: If a procedurę for Organie Impunties other than 

Procedurę 1 is used, then the labeling States with which 
Organie impunties procedure(s) the article complies. 
o USP Reference Standards {11) 

USP Desacetyl Diltiazem Hydrach loride RS 
C 2 oHmN 2 0 3 S - HCI 408.95 
USP Fluconazole RS 

USP Fluconazoie Related Compound A RS 
2~[2-Fluoro-4-(1 H-] ,2,4-triazol-1 -yl)phenyl]-1,3-bis(1 H - 
1,2,4-tna2oM-yE)-propan-2-ol. 

USP Fluconazole Related Compound B RS 
2-(4-Fiuorophenyl)-1,3-bis(l TM ,2,4-triazol-1 -yl)-propan- 
2 -o1. 

USP Fluconazole Related Compound C RS 
1,1'-(1,3-Phenylene)di(l Tbbi^-triazoEe). 


FiŁactmazoie Injectjon _ 

(Title for this monograph—not to change untEI November 1, 
2018) 

(Prior to November 1, 2018, the current practice of labeling 
the article of commerce with the name Fluconazole Injec- 
tion may be continued. Use of the names Fluconazoie in 
Sodium Chloride Injection or Fluconazole In Dextrose In- 


jection will be permitted as of May 1, 2016; however, the 
use of these names will not be mandatory unti! November 
1, 2018. The 30-month extenslon will provide the time 
needed by manufacturers and users to make necessary 
changes.) 

DEFINITEON 

Fluconazole Injection Es a sterile solution of Fiuconazole in a 
suitable vehicle. It contains NLT 90.0% and NMT 110.0% 
of the labeled amount of fluconazole (CiiHi^F^NćO). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard soiution , as 
obtained in the Assay, 

AS5AY 

« Procedurę 

Buffer: 0.82 g/L of sodium acetale in water. Adjust with 
1 N acetic acid solution to a pH of 5.0. 

Diluent: Methanol and Buffer (20:80) 

Solution A: Methanol and Buffer (5:95) 

Solution B: Acetonitrlle and methanol (60:40) 

Mobile phase: See Tobie 1. 


Tab!e 1 


Tinie 

(miny 

Solution A 

1^) 

Solution B 

f%> 

0 

80 

20 

9 

80 

20 

15 

15 

85 

18 

80 

20 

25 

80 

20 


System suitability solution: 0.04 mg/mL each of ben¬ 
zyl alcohol and USP Fluconazole RS in Diluent 
Standard solution: 0,2 mg/ml of USP Fluconazole RS 
in Diluent 

Sampie solution: Eguiva!ent to 0.2 mg/ml of 
fiuconazole from Injection in Diluent 
Chromatographic system 
(See Chroma tog ropny {621), System Suitability.) 

Modę: IC 

Detector: UV 261 nm 
Column: 4.0-mm x 1 0-cm; 3-jum packing LI 
Flow ratę: 1 mL/min 
Injection size: 100 jiL 
System suitability 

Samples: System suitability solution and Standard 
soiution 

[Notę—T he rdative retention times for benzyl alcohol 
and fluconazole are about 0,8 and 1 . 0 , respectively, 
from the System suitability solution .] 

Suitability reąuirements 

Resolution: NLT 1,8 between benzyl alcohol and 
fluconazole, System suitability soiution 
Column efficiency: NLT 4000 theoretrea! plates for 
the fluconazole peak, System suitability solution 
Taiiing factor: NMT 1.5 for the fiuconazole peak, 
System suitability solution 

Re lat i ve standard devlation: NMT 2.0%, Standard 
soiution 
Analysis 

Samples: Standard solution and Sampie soiution 
Calculate the percentage of the labeled amount of 
fiuconazole {C 13 H 12 F 2 N 6 G) In the portion of Injection 
taken: 

Result - (ry/rs) x (Cs/Cd) x 100 

r u - peak response from the Sampie soiution 

r$ = peak response from the Standard solution 

Cs = concentration of the Standard solution 
(mg/mL) 
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C u - nominał concentration of fluconazole in the 
Sample solution (mg/mL) 

Acceptance crtteria; 90.0%-l 10.0% 

IMPURITIES 
Organie Impurities 

[Notę— On the basis of the synthetic route, perform either 
(a) Procedurę I and Procedurę 2, or (b) Procedurę 3, or (c) 
Procedurę 4. Procedurę 3 is recommended if bistriazole ke- 
tone and epoxyfluconazole (see Tobie 4 ) are potentiaJ im- 
urities* Procedurę 4 is recommended if fluconazole 
romohydrine and epoxyfluconazole (see Tobie 5) are po¬ 
tential impurities.] 

* Procedurę i: For Nonpolar Impurities 

B uff er and Diiuent: Prepare as directed in the Assay. 
Solution A: Methanol and Buffer (5:95) 

Solution B: Acetonitrile and methanol (60:40) 

Mobile phase: See Tobie 2 * 


labie 2 


Time 

(min} 

Solution A 

(%) 

Solution B 

(%} 

0 

77 

23 

5 

77 

23 

30 

40 

60 

43 

77 

23 

50 

77 

23 


System suitability solution: 2.4 and 20 pg/mL, respec- 
tfvely of l,4-benzoquinone and USP Fluconazole RS in 
Diiuent 

Standard solution: 2 pg/mL of USP Fluconazole RS in 
Diiuent 

Diluted standard solution: 0.2 pg/mL of USP 
Fluconazole RS in Diiuent from the Standard solution 
Sampie solution: Equivalent to 1.0 mg/mL of 
fluconazole from Injection in Diiuent 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 261 nm 
Column: 4.0-mm x 10-cm; 3-pm packing LI 
Flow ratę: 1 mL/min 
Injection size: lOOpl 
System suitability 

Samples: System suitability solution. Standard solution , 
ancf Difutea standard solution 
[Notę —The rdative retention times for l,4-benzoqui- 
none and fluconazole are about 0.5 and 1*0, respec- 
tively, System suitability solution.] 

Suitability requirements 

Resolution: NLT S.O between l,4-benzoquinone and 
fluconazole, System suitability solution 
Column efficieney: NLT 2500 theoretica! plates for 
the fluconazole peak, System suitability solution 
Taillng factor: NMT 1.5 for the fluconazole peak, 
System suitability solution 

Relative standard devtation: NMT 5.0%, Standard 
solution 

Ratio of average peak area: Between 8*0 and 12.0 
for the ratio of the fluconazole peak from the Stan¬ 
dard solution to that of the Dilutcd standard solution 
Analysis 

Samples: Standard solution and Sample solution 
[Notę —for the followmg calculations, do not include 
peaks eluting before fluconazole and do not include 
Impurities at relatwe retention times of 2*00-2.12 and 
3.14-3,26. The disregarded impurities at the specified 
relative retention times are process impurities moni- 
tored in the drug substante. Furthermore, disregard 
any peak due to an excipient or any peak less tnan 
0,02%. Tliis test is for determination of the late- * 


eluting peaks, and hence the early-eluting peaks are 
not ąuantitated using this procedurę.] 

Calculate the percentage of the largest unknown 
nonpolar impurity in the portion of Injection taken: 

Result = (ri/M) x (Cs/Co) x 100 

fu = peak response of the largest impurity from 
the Sampie solution 

fs - peak response from the Standard solution 
Cs - concentration of fluconazole in the Standard 
solution (mg/mL) 

Cu = concentration of fluconazole, based on the 

label claim and the extent of dllution, in the 
Sample solution (mg/mL) 

Calculate the percentage of unknown nonpolar 
impurities in the portion of Injection taken: 

Result - (ru/rs) x (Cj/Cy) x 100 

r u - sum of the peak areas of the unknown peaks 
from the Sample solution 

r 5 - peak response from the Standard solution 
Ci = concentration of the Standard solution 
(mg/mL) 

Cy = concentration of fluconazole, based on the 

labef claim and the extent of dilution, in the 
Sampie solution (mg/mL) 

Acceptance criteria 

Largest unknown nonpolar impurity: NMT 0.1% 
Total unknown nonpolar impurities: NMT 0*5% 

• Procedurę 2: For Polar Impurities 

Buffer, Diiuent, Mobile phase, System suitability solu¬ 
tion, andChromatographic system: Proceed as di* 
rected in the Assay. 

Standard solution: 2 pg/mL of USP Fluconazole RS in 
Diiuent 

Diluted standard solution: 0.2 pg/mL of USP 
Fluconazole RS in Diiuent from the Standard solution 
Sample solution: Eguivalent to 0.2 mg/mL of 
fluconazole from Injection in Diiuent 
System suitability 

Samples: System suitability solution ; Standard solution , 
ancf Diluted standard solution 

[Notę—T he relative retention times for benzyl alcohol 
and fluconazole are about 0.8 and 1*0, respectively, 
System suitability solution *] 

Suitability reguirements 

Resolution: NLT 1.8 between benzyl afcohd and 
fluconazole, System suitability solution 
Column efficieney: NLT 4000 theoretica! plates for 
the fluconazole peak, System suitability solution 
Tailing factor: NMT 1*5 for the fluconazole peak, 
System suitability solution 

Relatwe standard deviation: NMT 5*0%, Standard 
solution 

Ratio of averaqe peak area: Between 8*0 and 12.0 
for the ratio of the fluconazole peak from the Stan¬ 
dard solution to that of the Diluted standard solution 
Analysis 

Samples: Standard solution and Sample solution 
[Notę—T he relative retention times of known related 
compounds versus fluconazole are included in Table 
J*] 

Calculate the percentage of the single largest un¬ 
known polar impurity in the portion of Injection 
taken: 

Result = (fu/ry) x (G/Cy) x 100 

ru = peak response of the largest impurity from 
the Sample solution 

rj = peak response from the Standard solution 
Cs = concentration of fluconazole in the Standard 
solution (mg/mL) 
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Cu = concentration of fluconazole, based on the 

label claim and the extent of dilution, In the 
Sample solution (mg/mL) 

Calculate the quantity, as a percentage, of the 
unknown polar impurities in the portion of Injection 
taken: 

Result = (rJn) x (Ci/Cu) x 100 

r u - total peak area response of alf the unknown 
peaks from the Sample solution 
fs ~ peak response from tne Standard solution 
C s - concentration of fluconazole in the Standard 
solution (mg/mL) 

Cu ~ concentration of fluconazole, based on the 

label claim and the extent of dilution, in the 
Sample solution (mg/mL) 

Acceptance criteiia 

Largest unknown polar impurity: NMT 0.1% 

Total unknown polar Impurities: NMT 0,5% 

Total unknown polar and nonpolar impurities: 

NMT 1.0% (sum of results from Procedurę 1 and Pro¬ 
cedurę 2) 

[Notę—D isregard any peak due to an excipient or anv 
peak less than 0.03%.] 


Table 3 


Name 

Relatlve 

Retention 

Time 

Hydroxvmethvlfurfural Cif dextrose is present> 

0.2 2-0,2B 

Aminofiuconazole auaternarv salt 13 

0.30-0.36 

Unidentified imountv fif dextrose is presenty 

0.37-0.43 

Fluconazole isomer 4 * 

0.47-0.59 

Fluconazole dlol* 

0.6B-0.74 

Cvclohexanone ł 

0.77-0.83 

Fluconazole 

1.0 


1 5-Hydroxyrnethylfurkjral. 

h 4-Arnino~l -£2-C2,4'difluorophenyf)-24iydroxy-3-Cl H-l,2,4-triazol-1 - 
yl)propyiy4FM ,2,44riazQllum bromide. 
c Dextrose-related compound. 

d 2-(2,4- Di N uorophenyl)* 1 *fl W-1,2,4~triazoH -y(^3-(4łf*1^ f 4-triaioM - 
yl)propan~2-ot 

B 2-(2,4-DifluorophenyI)-3-Cl H-1,2,4~triazal-l -yf)propane-l,2-diol, 
r A process impurity associated with dnjg product packaged in bags. 

[Notę—D isregard aminofluconazote quaternary salt, 
fluconazole isomer, and fluconazole diol Impurities 
from Table 3 in the foliowing calculadon because 
these are process impurities that are monitored in the 
drug substance.] 

* Procedurę 3 

Buffer: 0.63 g/L of ammonium formate in water 
Mobile phase: Acetonitnle and Buffer (14:86) 

Standard solution: 2 mg/mL of USP Fluconazole RS in 
Buffer. [Notę—U se approximately 14% of the total vol- 
ume as aceton i tri [e, and sonicate if necessary to facili- 
tate dissolutionj 

5ensitivity solution: 1 pg/mL of USP Fluconazole RS in 
Mobile phose from the Standard solution 
Sample solution: Equivalent to 2 mg/mL of fiuconazoe 
in 0.9% ogucous solution of sodium chloride 


Chromatographic system 

(See Chromatography ( 621), System Suitability*) 

Modę: LC 

Detector: UV 260 nm 

Colurrm: 4.6-mm x 15-cm; 3.5-jim packing 11 
Coiumn temperaturę; 30° 

Flow ratę: 1 mL/min 
Injection size: 20 jiL 
System suitability 

Samples: Standard solution and SensitMty solution 
[Notę—T he retention time for fluconazole is between 
12 and 14 min.] 

Suitability reguirements 

Signal-to-noise ratio: NLT 10, SensitMty solution 
Coiumn effidency: NLT 3000 theoreticai plates. 
Standard solution 

Tarlfng factor; NMT 20, Standard solution 
Reiative standard deviation; NMT 2%, Standard 
solution 
Analysis 

SampJes: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Injection taken: 

Resuk = (fy/rj) X (Cj/Cy) x 100 

ru = peak response of each impurity from the 
Sample solution 

r s = peak response of fluconazole from the 
Standard solution 

Ci = concentration of fluconazole in the Standard 
solution (mg/mL) 

Cu = concentration of fluconazole, based on the 
label claim, in the Sample solution (mg/mL) 
Acceptance criteria 
indivtdual impurities: See Table 4. 

Total impurities: NM 1 0.5% 


Table 4 


Name 

Refative 

Retention 

Time 

Acceptance 

Criteria, 

NMT {%> 

Bistriazole ketone* 

0.13 

0.2 

Fluconazole isomer Er 

0.5 

0.2 

Fluconazole 

1,0 


EpoKyfkiconazalet 

2.6 

0.2 

Any other individual 
impurity 

— 

0.2 


a W*1,2,4-UiazoM-y0propan-2’One. 

n 2-f2 H 4-DifiiJorapheriyi)-1-(1 -yl)*3~{4tf4 ,2,4-triazoM- 

yl)propan-2-ot 

c 1 Ą2-(2, 4-DilluorophenyO-2,3-epoxypropyl]-1 H-1 -2,4-triazole. 

* Procedurę 4 

Buffer: 1 3.4 g/L of dibasic sodium phosphate 
heptahydrate in water. Adust with phosphoric add to a 
pH of 70. 

Mobile phase: Acetonitrile and Buffer (26:74) 

Standard solution: 2 mg/mL of USP Fluconazole RS in 
Mobile phase 

Sample solution: Equivalent to 2 mg/mL of fluconazole 
in 0.9% agueous snlutirm nf sodium chloride 
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Chromatographk system 
(See Chromatography {621), System Suitabiłity.) 

Modę: LC 

Detector: UV 260 nm 

Column: 4.6-mm x 25-cm; 5-pm packing 17 
Flow ratę: 0.5 mL/mm 
Injection size: 50 pi 
System suitabiłity 
Sample: Standard soiution 
Suitabiłity requirements 
Taifing faetor: NMT 2*0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard sofution and Sampte soiution 
Calculate the percentage of each impurity in the por- 
tion of Injection taken: 

Resiilt = (ry/fs) x (Q/Cv) x 100 

ru = peak response of each Impurity from the 
Sampte soiution 

r$ = peak response of fluconazole from the 
Standard soiution 

Cj - concentration of fluconazole in the Standard 
soiution (mg/mL) 

Cu - concentration of fluconazole, based on the 
label claim, in the Sample soiution (mg/mL) 
Acceptance critena 
!ndividual impurities: See Table 5. 

Total impurities: NMT 0.5% 



Table 5 


Name 

Relatlve 

Retention 

Time 

Re)ative 

Response 

Faetor 

Acceptance 
Criteria, 
NMT (%> 

AmtnofluconazoJe 
guaternary salt 4 

0.57 

0.74 

0.1 

Fluconazole isomer 1 * 

0.68 

0,93 

OT 

Fluconazole diof 1 

0.91 

7.3 

0.1 

Fluconazole 

1.0 

1.0 

_ 

Fluconazole 
bramo hydrine* 

2.58 

1*1 

OT 

E 0 Oxyfk)conazale* 

2.S9 

0.90 

OT 

Any other indtvidual 
impurity 

— 

1.0 

0.1 


1 4 -Amino* 1 ■(2-(2,4-dif[uorophenyl)-2-hydroxy-3-(l HA ,2,4 triazoM - 
yl}propyl)-4H-1 ,2,4-tnazol-l -ium bromioe. 

b 2(2, 4 - Di f! u o rophe ny I )T -(1 HT, 2,4-lriazol-1 -yi)-3-(4ttT,2,44riazoM- 
y|)propan-2-ol. 

c 2<2,4-DiftuorophenyO-3-C1 H-T ł 2 H 44riszoM -yl)propane-T2-dioL 
d 1 -BromO'2‘{2,4-difluorophenyi)-3-(T H-l^^-triazd-l -yl)propaiv2-oL 
* 1 -[2-(2 J 4‘Difluorophenyl)-2 pr 3-epoxypropylJ-l W-l -2,4-triazole. 


* USP Reference Standard* (11) 
USP Endotoxin RS 
USP Fluconazole RS 


Fluconazole in Dextrose Injection _ 

(Title for this monograph-not to change uuLiJ Nuvember 1, 
2018) 

(Pnor to November 1, 2018, the current practice of labeling 
the artide of commerce with the name Fluconazole injec¬ 
tion may be continued. Use of the name Fluconazole In 
Dextrose Injection will be permitted as of May 1, 2016; 
however, the use of this name will not be mandatory until 
November 1, 2018. The 30-month extension will provide 
the tlme needed by manufacturers and users to make 
necessary changes.) 

DEFINITION 

Fluconazole in Dextrose Injection Is a sterile soiution eon* 
tainjng Fluconazole and Dextrose. It contalns NIT 90.0% 
and NMT 110.0% of the labeled amount of fluconazole 
(C tl H,zF,N d O). 

IDENTIFICATION 

* A. The retentlon tlme of the major peak of the Sample 

soiution corresponds to that of the Standard soiution , as 
obtained m the Assay. 

* B. Test for Dektrose 

Analysis: Add a few drops of the Injection (1 in 20) to 
5 mL of hot a łkali ne cupric ta rt ratę TS. 

Acceptance criteria: A red to orange precipitate of cu- 
prous oxide is formed. 

ASSAY 

* PROCEDURĘ 

Buffer: 0.82 g/L of anhydrous sodium acetate in water. 
Adjust with 1 N acetic acid soiution to a pH of 5.0. 
Difuent: Methanol and Buffer (20:80) 

Soiution A: Methanol and Buffer (5:95) 

Soiution B: Acetonitrile and methanol (60:40) 

Mobile phase: See Table 7* 


Table 1 


Time 

(min) 

Soiution A 
(%> 

Soiution 8 
(%) 

0 

80 

20 

9 

80 

20 

15 

15 

85 

18 

80 

20 

25 

80 

20 


SPECIFKC TESTS 

* Steriłity Tests <71 >: Meets the reąuirements 

* Bacterial Endotoxins Test (85): NMT 0.416 USP Endo- 

toxin Unit/mg of fluconazole 

* Other Requirements: Meets the reguirements under In - 
jections and Implanted Drug Products (1) 

ADDITIONAL requirement$ 

* Packaginc and Storage: Storę at controlled room 

temperaturę. 

* Labeling: Label to indicate the vehicle used. If a test for 

Organie impurities other than Procedurę 1 and Procedurę 2 
is used, then the labeling States with whrch Organie /m- 
purities test the artide compiies. 


System suitabiłity sofution: 0.04 mg/mL each of ben- 
zyf alcohol and USP Fluconazole RS in DHuent 
Standard soiution: 0.2 mg/mL of USP Fluconazole RS 
in Difuent 

Sample soiution: Nominally 0,2 mg/mL of fluconazole 
from Injection in DHuent 
Chromatographic system 
(See Chromatography (621), System Suitabiłity.) 

Mude: LC 

Detector: UV 261 nm 
Column: 4.0-mm x 10-cm; 3-pm packing LI 
Flow ratę: 1 mL7min 
Injection volume: 100 pL 
System suitabiłity 

Sampfes: System suitabiłity soiution and Standard 
soiution 

[Notę—T he reladve retention times for benzyl aicohoi 
and fluconazole are about 0.8 and 1.0, respectively, 
from the System suitabiłity soiution.] 
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Suitability requirements 

Resolution: NLT 1.8 between benzyl alcohol and 
fluconazole. System suitability sołution 
Tailing factor: NMT 1.5 for the fluconazole peak. 
System suitability sołution 

Rdative standard devration: NMT 2.0%, Standard 
sołution 
Analysis 

Samples: Standard sołution and Sample sołution 
Calculate the percentage of the labeled amount of 
fluconazole {CnHuFzNńO} in the portion of Injection 
taken: 

Resuit = (rufr$) x (Q/C v ) x 100 

ru - peak response of fluconazole from the Sample 
sofuthn 

fs = peak response of fluconazole from the 
Standard sołution 

Cs = concentration of USP Fluconazole RS In the 
Standard sołution (mg/mL) 

Cu - nominał concentration of fluconazole in the 
Sampie sołution (mg/mL) 

Acceptance criteria: 90,0%-110.0% 

IMPURBTIE5 

* Organic i mp u rui es Procedurę i: For Nonpolar 
IMPURITIES 

Buffer, Diiuent, Sołution A, and Sołution B: Prepare as 
dlrected in the Assay , 

Mobile phase: See Tahłe I. 


Tafale 2 


Time 

(min) 

Sołution A 
<%) 

Sołution B 
i°/o) 

0 

77 

23 

5 

77 

23 

30 

40 

60 

43 

77 

23 

50 

77 

23 


System suitability sołution: 2.4jig/mL of 1,4-benzo- 
quinone and 20 yg/mL of USP Fluconazole RS in Diiuent 
Standard sołution: 2 yg/mL of USP Fluconazole RS in 
Dłluent 

Sample sołution: Nominally 1.0 mg/mL of fluconazole 
from Injection in Dłluent 
Chromatographic system 
(See Chromatograpny (621), System Suitability ,) 

Modę: LC 

Detector: UV 261 nm 
Column: 4.0-mm x 10-crn; 3-ym packing LI 
Fiow ratę: 1 mL/min 
Injection volume: 100 yL 
System suitability 

Samples: System suitability sołution and Standard 
sołution 

[NoTE—The refatlve retention times for 1,4-benzoqui- 
none and fluconazole are about 0.5 and 1.0, respec- 
tively, System suitahiłity sołution .] 

Suitability reguirements 

Resolution: NLT 5.0 between 1,4-benzoquinone and 
fluconazole, System suitability sołution 
Tailing factor: NMT 1.5 for the fluconazole peak, 
System suitability sołution 

Relative standard deviatlon: NMT 5,0%, Standard 
sołution 
Analysis 

Samples: Standard sołution and Sample sołution 
[NOTE—For the following calculations, do not include 
peaks eluting before fluconazole and do not include 
impurities at relative retention times of 2,00-2.12 and 
3.14^3,26, The disregarded impurities at the spedfied 


relative retention times are process impurities moni- 
tored in the drug substance. Furthermore, disregard 
any peak due to an excipient or any peak iess than 
0.02%. This test is for determination of the late-eluting 
peaks, and hence the early-eluting peaks are not quan- 
titated using this procedurę.] 

Calculate the percentage of the fargest unknown 
nonpolar impurity in the portion of Injection taken: 

Resuit - (fu/fs) X (Ls/Cu) X IUU 

ru - peak response of the largest unknown 

nonpolar impurity from the Sampie sołution 
fj = peak response of fluconazole from the 
Standard sołution 

Cs - concentration of USP Fluconazole RS in the 
Standard sołution (mg/mL) 

Cu = nominał concentration of fluconazole in the 
Sampie sołution (mg/mL) 

Calculate the percentage of total unknown nonpolar 
impurities in the portion of Injection taken: 

Resuit = (fr/rs) x (Cs/Cu) x 1 00 

r T = sum of the peak responses of a ii the unknown 
impurities from the Sampie sołution 
Cs - peak response of fluconazole from the 
Standard sołution 

Q - concentration of USP Fluconazole RS in the 
Standard sołution (mg/mL) 

Cu - nominał concentration of fluconazole In the 
Sample sołution (mg/mL) 

Acceptance criteria 

Largest unknown nonpolar impurity: NMT 0.1% 
Total unknown nonpolar impurities: NMT 0,5% 

* Organic Impurities Procedurę 2: For Polar Impurities 
Buffer, Dłluent, Sołution A, Sołution B, Mobile phase. 
System suitability sołution, and Chromatographic 
system: Proceed as directed In the Assay . 

Standard sołution: 2 yg/mL of USP Fluconazole RS in 

Diiuent 

Sample sołution: Nominally 0.2 mg/mL of fluconazole 
from Injection 3n Diiuent 

System suitability 

Samples: System suitability sołution and Standard 
sołution 

[NOTE—The relative retention times for benzyl alcohol 
and fluconazole are about 0.8 and 1.0, respectively, 
System suitability sołution.] 

Suitability reguirements 

Resolution: NLT 1.8 between benzyl alcohol and 
fluconazole, System suitability sołution 
Tailing factor: NMT 1.5 for the fluconazole peak, 
System suitability 50 /uf/ot? 

Relative standard deviation; NMT 5,0%, Standard 
sołution 
Analysis 

Samples: Standard sołution and Sample sołution 
[Notę—T he relative retention times are listed in Tahłe 
3 .] 

Calculate the percentage of the single largest unknown 
polar Impurity In the portion of Injection taken: 

Resuit - (fuM) x (CdCu) x 100 

ru - peak response of the largest unknown polar 
impurity from the Sample sołution 
rs - peak response of fluconazole from the 
Standard sołution 

Cs - concentration of USP Fluconazole RS in the 
Standard sołution (mg/mL) 

Cu = nominał concentration of fluconazole in the 
Sampie sołution (mg/mL) 
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Calculate the percentage of total unknown polar 
impurities in the portion of Injection taken: 

Result = (ri/rj) x (Cs/Cu) x 100 

r T ~ sum of the peak responses of all the unknown 
polar impurities from the Sample soiution 
rj = peak response of fluconazole from the 
Standard soiution 

Cs ^ concentration of USP Fluconazole RS in the 
Standard soiution (mg/mL) 

Cu - nominał concentration of fluconazole in the 
Sample soiution (mg/mL) 

Acceptance criteria: See Table 3, Disregard any peak 
due to an excipient or any peak less than 0.03%. 



Table 3 


Name 

Relatlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

FI vd ro* vm eth vff u rf ura 

0.22-0.28 

__ 

Aminofluconazole guatemary sale 

0.30-0.36 

b 

Unidentified dextrose-related 
impurity 

0.37-0.43 

— 

Fluconazole isomer 1 

0.47-0.59 

b 

Fluconazole dioP 

0.68-0,74 


Cvdohe?(anone r 

0.77-0.83 

_ 

Fluconazole 

1 0 

___. 

Laraest unknown polar impurity 


0.1 

Total unknown do lar imourities 

_ 

0.5 

Total unknown polar and non polar 
impurities (sum of results from 



Procedurę 1 and Procedur* 2) 


1.0 


* 54Hyd roxy melby! f u rt u ra I. 

^These are process Impurities which are induded in thts table for id en Uli¬ 
ca tion on ty. These impurities are contro II ed in the dryg su bs tance. They 
are not to be reported for ihe drug produci and are not induded in the 
total impurities. 

1 4-Amino-1 (2-(2,4’difluorophenyl)-2-hydroxy-3-(l W-l ,2,4-triazol-l- 
yI )p ropy iy4H- 1 1 2, 4-t fmzol iu m bromide. 

4 2-(2,4-DifluorophenyiH *(1 ,2,4-triazobI -yiy 3*<4//~1,2,4-triazoM- 

yOpcopan-2-ot 

1 2*(2,4*Oifluorophenyl)- 3-(l H4,2,4-triazoM -yf)propane-l ,2-dioL 
1 Potential impurity Associated with drug product packaged in bags. 

SPECIFIC TESTS 

* 5TERILITY TESTS (71): Meets the requirements 

* Bacterial Endotoxins Test (85): NMT 0.416 USP Endo- 

toxin Units/mg of fluconazole 

* Other Requirements: Meets the requirements in fnjec- 

tions and fmplanted Drug Products (1) 


ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Storę at controlled room 
temperaturę. 

• USP reference Standards (11) 

USP Endotoxin RS 
USP Fluconazole RS 


Fluconazole in Sodium Chloride 
Injection _ 

(Title for this monograph—not to change until Ncwember 1, 
2018) 

(Prior to November 1, 2018, the current practice of labeling 
the arttcle of commerce with the name Fluconazole injec¬ 
tion may be oontinued. Use of the name Fluconazole in 
Sodium Chloride Injection will be permltted as of May 1, 
2016; however, the use of thfs name will not be 


mandatory until November 1, 2018, The 30-month exten- 
sion will provide the time needed by manufacturers and 
users to make necessary changes,) 

DEHHTTION 

Fluconazole in Sodium Chloride Injection is a stenie soiution 
containing Fluconazole and Sodium Chloride, It contains 
NLT 90.0% and NMT 110.0% of the labeled amount of 
fluconazole (CnHuFjNbO), 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

salution corresponds to that of the Standard solution t as 
obtained in the Assay\ 

AS5AY 

* Procedurę 

Buffer: 0,82 g/L of anhydrous sodium acetate in water. 
Adjust with 1 N acetic acid soiution to a pH of 5.0. 
Diluent: Methanol and Buffer (20:80) 

Soiution A: Methanol and Buffer (5:95) 

Soiution B: Aeetonitrile and methanol (60:40) 

Mobile phase: See Table U 


Table I 


Time 

Soiution A 

Soiution B 

(min) 

(%> 

(%1 

0 

60 

20 

9 

80 

20 

15 

15 

85 

18 

80 

20 

25 

80 

20 


System suitability soiution: 0,04 mg/mL each of ben¬ 
zyl alcohol and USP Fluconazole RS in Diluent 
Standard soiution: 0.2 mg/mL of USP Fluconazole RS 
In Diluent 

Sample soiution: Nominally 0.2 mg/mL of fluconazole 
from Injection in Diluent 
Chromatographic system 
(See Chromatografy (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 261 nm 
Column: 4.0-mm x 10-cm; 3-pm pac king LI 
Flow ratę: 1 mt/min 
Injection volume: 100 pL 
System suitabiiity 

Sampies: System suitabiiity soiution and Standard 
soiution 

[Notę—T he relative retention times for benzyl alcohol 
and fluconazole are about 0.8 and 1.0, respectivefy, 
System suitabiiity soiution,] 

Suitabiiity reguirements 

Resolution: NLT 1.8 between benzyl alcohol and 
fluconazole, System suitabiiity soiution 
Tailing factor: NMT 1.5 for the fluconazole peak, 
System suitabiiity soiution 

Relative standard deviation: NMT 2.0%, Standard 
soiution 
Analysis 

Sampies: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amnunt of 
fluconazole (CuFf^FzNćO) in the portion of Injection 
taken: 

Result = (r y /rj) x (Cs/OJ) x 100 

r u ~ peak response from the Sample salution 

r* - peak response from the Standard salution 

Cs - concentration of the Standard soiution 
(mg/mL) 

Cu = nominał concentration of fluconazole in the 
Sample soiution (mg/mL) 
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Acceptance criteria: 90.0%-110,0% 

OTHER C0MPONENTS 

* Sodium Chloride Content 

Solution A: 2 g/L of po!yvinyl alcohoi in water 

Solution B: Transfer 25 mL of 65% nitric acid to a 
100-mL voiumetnc fiask and dii u te with water to 
volume. 

Sample solution: Transfer 5 ml of Injection to a suita- 
ble Container, and add 40 mL of water, 1 mL of Solution 
A, and 1 mL of Solution B. 

Titrant: OJ N stlver nitrate 

Analysis: Perform potentiometric titration with Titrant. 
Eacn mL of Titrant is equivalent to 5.844 mg of sodium 
chloride (NaG). 

Acceptance criteria: 95%-105% of the labefed amount 
of sodium chloride (NaCI) 

IMPURITIES 

o ORGANIC IMPURITIES, PROCEDURĘ 1: FOR NONPOLAR 

IMPURITIES 

[Notę—O n the basis of the synthetic route, perform eL 
ther (a) Procedurę 1 and Procedurę 2, or (b) Procedurę 3, 
or (c) Procedurę 4. Procedurę 3 is recommended if bis- 
triazole ketone and epoxyfJuconazole (see Table 4) are 
potentiaf impurities. Procedurę 4 is recommended if 
łluconazoie bromohydrine and epoxyf[uconazole (see 
Tobie 5) are potentiaJ impurities,] 

Buffer, Diluent, Solution A, and Solution B: Prepare as 
directed in the Assay. 

Mobile phase: See Table 2. 


Table 2 


Time 

tmirn 

Solution A 
(%> 

Solution B 
<%> 

0 

77 

23 

5 

77 

23 

30 

40 

60 

43 

77 

23 

50 

77 

23 


System suitability solution: 2 ł 4jig/mL of 1,4-benzo- 
guinone and 20 pg/mL of USP Ffuconazole RS in Diluent 
Standard solution: 2 pg/mL of USP Ffuconazole RS in 
Diluent 

Sample solution: Nominally 1.0 mg/mL of fluconazoJe 
from Injection in Diluent 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability ..) 

Modę: LC 

Detector; UV 261 nm 
Column: 4.0-mm x 10-cm; 3-jim packtng LI 
Flow ratę: 1 mL/min 
Injection volume: IOGjiL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[NOTĘ’—The relatlve retention times for 1,4-benzoqui- 
none and fluconazole are about 0.5 and 1.0, respee- 
tivelv, System suitability solution.] 

Suitability requirements 

Resolution: NLT 5.0 between 1 ,4 benzoquinone and 
fluconazoJe, System suitability solution 
Tailing factor: NMT 1 .5 for the fluconazole peak. 
System suitability solution 

Reiative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
[Notę—F or the foflowing calculations, do not include 
peaks eluting before fluconazole and do not include 
impurities at relative retention times of 2.00-2.12 and 
3 J4-3.26. The disregarded impLirities at the specified 


relatfve retention times are process impurities moni- 
tored in the drug substance. Furthermore, disrepard 
any peak due to an exdpient or any peak less tnan 
0.02%, This test is for determination of the late-eiuting 
peaks, and hence the early-eluting peaks are not quan- 
titated using this procedurę.] 

Calculate the percentage of the largest unknown 
non polar impurity in the port] on of Injection taken: 

Result - (ry/r s ) x ( Cs/Cu. ) x 100 

ru ~ peak response of the largest unknown 

nonpolar impurity from the Sample solution 
r$ - peak response of ffuconazole from the 
Standard solution 

Cs = concentration of USP FluconazoJe RS in the 
Standard solution (mg/mL) 

= nominał concentration of fluconazole in the 
Sample solution (mg/mL) 

CalcuJate the percentage of total unknown nonpolar 
impurities in the portion of injection taken; 

Resuft = (ru/r 5 ) x (Cj/Cw) x 100 

ru - sum of the peak responses of aJ! the unknown 
nonpolar impurities from the Sample solution 
r* = peak response of fiuconazote from the 
Standard solution 

Cs = concentration of USP Fluconazole RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of fluconazole in the 
Sample solution (mg/mL) 

Acceptance criteria 

Largest unknown nonpofar impurity: NMT 0.1% 
Total unknown nonpolar impurities: NMT 0,5% 

* 0RGANIC IMPURITIES, PROCEDURĘ 2: FOR POLAR IMPURITIES 
Buffer, Diluent, Solution A, Solution B, Mobile phase, 
System suitability solution, and Chromatographic 
system: Proceed as directed in the Assay, 

Standard solution: 2 ug/mL of USP Fluconazole RS in 
Diluent 

Sample solution: Nominally 0.2 mg/mL of fluconazole 
from Injection in Diluent 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę —The reiative retention times for benzyl alcohoi 
and fluconazole are about 0.8 and 1.0, respectively, 
System suitability solution ,] 

Suitability requirements 

Resolution: NLT 1,8 between benzyl atcohol and 
fluconazole, System suitability solution 
Tailing factor: NMT 1.5 for the fluconazole peak. 
System suitability solution 

Re!atlve standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Sam pies; Standard solution and Sample solution 
[Notę —The relative retention times of known reiated 
compounds are listed in Table i-] 

Calculate the percentage of the single largest unknown 
polar impurity in the portion of Injection talten: 

Resuit - (ru/r s ) x (Cj/Cuf) x 100 

fu - peak response of the largest unknown polar 
impurity from the Sample soiution 
rs - peak response of ffuconazole from the 
Standard solution 

Cs - concentration of USP Fluconazole RS in the 
Standard solution (mg/mL) 

Cu = nominaf concentration of fluconazole in the 
Sample solution (mg/mL) 
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Calculate pereentage of the to ta! unknown polar 
impurities in the portlon of Injection taken: 

Result = (fu/rs) x (G/G) x 100 

fu = sum of the peak responses of a II the unknown 
polar Impurities from the Sample solution 
fs ~ peak response of fluconazoie from the 
Standard solution 

G = concentration of USP Fluconazoie RS in the 
Standard solution (mg/mL) 

G - nominał concentration of fluconazofe irt the 
Sample solution (mg/mL) 

Acceptance criteria; See Tobie 3 , Disregard any peak 
due to an exciplent or any peak less than 0,03%. 


Table 3 


Na me 

Rdative 

Retention 

Time 

Acceptance 
Criteria^ 
NMT {%} 

Aminofluconazole quatemarv sal U 

0.30-0,36 

b 

Fluconazofe rsomer* 

0,47-0.59 

b 

Fluconazoie dioh 

0,68-0.74 

_.h 

Cydohexanone e 

0,77-0 83 

_ 

Fluconazoie 

TO 

_ 

Largest unknown polar imourity 

j 

0.1 

Totaf unknown polar rmpurities 

_ 

0.5 

Total unknown polar and nonpolar 
impurities (sum of results from 



Procedurę 1 and Procedurę 2) 


1.0 


4-Amino-l ■(2-{2,4-difiuorophenyl)-2-hydrDxy-3-( r l H- 1,2,44nazoM * 
yi)propyl)-4H-l ,2,4-triazolium bromfde. 

L These are process impurities which are included in Lhls labie for identifi- 
cadon only. These impurities are controlled m the drug substance. They 
are not to be reported for the drug product and are not induded in the 
total impurities. 

c 2 -(2,4 - Di f i u o ro p h eny l)-l ~(1 H-l,2,4-triazoi-1 -y|)-3-(4W4,2 H 4-triazoU- 
yl)propan-2-ol. 

d 2-(2,4-Difluorophenyl)“3-(1 tf“1,2,4-trta2oU1 -yf)propaned ,2-diol. 
r Potential rmpurity assodated wiEh drug product packaged rn bags. 

■ ORGANIC IMPURITIES; PROCEDURĘ % 

Buffer: 0.63 g/L of ammonium fermatę in water 
Mobile phase; Acetonitrile and Buffer (14:86) 

Standard solution: 2 mg/mL of USP Fluconazoie RS in 
Buffer. [Notę—U se approximately 14% of the total vol- 
ume of acetonitrile, and sonicate if necessary to facilf- 
tate dissolutionj 

Sensitwity solution: 1 j.tg/mL of USP Fluconazoie RS in 
Mobile phase from the Standard solution 
Sample solution: Nominally 2 mg/mL of fluconazoie In 
0,9% agueous solution of sodium chforide 
Chromatographrc system 
(See Chromatograpny (62~\), System Suitability ,) 

Modę: LC 

Detector: UV 260 nm 

Column: 4.6-mm x 15-cm; 3.5-pm packing LI 
Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection voiume: 20 ^iL 
System suitability 

Sampies: Standard solution and SensItMty solution 
[Notę—T he retention time for fluconazoie is between 
12 and 14 min,] 

Suitability requirements 
Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 2%, Standard 
solution 


Signai-to-rtoise ratio: NLT 10, SensItMty solution 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the pereentage of each impurlty in the por¬ 
tion of Injection taken: 

ReSult - (fy/fj) X (G/G) x 100 

ru - peak response of each impurity from the 
Sample solution 

r s = peak response of fluconazoie from the 
Standard solution 

G = concentration of USP Fluconazoie RS In the 
Standard solution (mg/mL) 

Cu = nominał concentration of fluconazoie in the 
Sample solution (mg/mL) 

Acceptance cnteria: See Table 4. 


Table 4 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%> 

Sfśtriazołe kctone n 

0.13 

0.2 

Fluconazoie isomei* 

0.5 

0.2 

Fluconazoie 

1.0 

__ 

Epoxvfluconazole e 

2.6 

0.2 

Anv other individual impurity 

_ 

0.2 

Total imourities 

— 

0.5 


* 1,3-Bis(1 H-T2,4-trfazoFl -yl)propan-2-one. 

,J 2-(2,4-DinuorophenyJ)-l -(1 H- 1,2,4-triazol-l -yl)-3-(4 H-] ,2,4-t(iazoM' 
yl)propan-2-ol. 

c 1 [2T2,4-DifluorophenyJ)-2,3-śpoxypropyfl‘l H-l -2,4-triazole. 

* ORGANIC IMPURITIES, PROCEDURĘ 4 

Buffer: 13.4 g/L of dibasic sodium phosphate 
heptahydrate in water. Adjust with phosphoric acid to a 
pH of 7.0. 

Mobile phase: Acetonitrile and Buffer (26:74) 

Standard solution: 2 mg/mL of USP Fluconazoie RS in 
Mobile phase 

Sample solution: Nominally 2 mg/mL of fluconazoie in 
0.9% aqueous solution of sodium chloride 
Chromatographk system 
(See Chromatograpny (621 ), System Suitability ,) 

Modę: LC 

Detector: UV 260 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 0.5 mL/min 
injection volume: 50 fiL 
System suitability 
Sample: Standard solution 
Suitability requtrements 
Tailing factor: NMT 2.0 
Re!ative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the pereentage of each impurity in the por¬ 
tion of Injectron taken: 

Result = (rjrs) x (G/G) x (1/0 x 100 

ru - peak response of each impurity from the 
Sample solution 

r$ - peak response of fluconazoie from the 
Standard solution 

C 5 = concentration of USP Fluconazoie RS tn the 
Standard solution (mg/mL) 

C u = nominał concentration of fluconazoie in the 
Sample solution (mg/mL) 
f = relative response factor (see Table 5) 

Acceptance criteria: See Table 5, 
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Tabie 5 


Name 

Relatiue 

Retention 

Time 

Re lat i ve 
Response 
Factor 

Acceptance 
Criteria, 
NMT {%} 

Aminofluconazole 
quaternarv salt 1 

0,57 

0.74 

0,1 

Fluconazole isomer^ 

0,68 

0.93 

0.1 

Fluconazole dtoh 

0,91 

1.3 

0.1 

Fluconazole 

1.0 

1.0 

_ 

Fluconazole 

bromohvdrined 

2.58 

1.1 

0.1 

Epojcyfluconazole* 

2.59 

0.90 

0.1 

Any other indivtdual 
impurity 

— 

1.0 

0,1 

Totai impurities 

— 

— 

0.5 


j1 4-Amino-l -(2-{2,4-difluoropheny0-2-hydroxy-3-(1 fl-1 ,2 r 4-lriazol-1 - 
yl)propyl)*4W-1,2,4-triazoM -ium bromicfe. 

h 2-(2,44D3Fluoroph@ny3}-1 -(1 fM,2,4-triazolJ ,2,4-triazol—4- 

yl)propan-2-ol. 

c Z-CZ^-DjfluDrophenyO-a-fl HA ,2,4-tnazoM -yl)propane-1,2-dfol. 
d 1 -Bromo-2"{2,4-dlfluorophenyl)-3-(l tf-l,2,4-triazol-] -yl)propan-2-oL 
e 1 -[2-(2,4-DifEuorophenyi)-2,3-epoxypFOpyl]-1 HA -2,4-trlazole. 

5PECIFBC TESTS 

® Sterility Tests (71): Meets the requirements 
® Bacterial Endotokins Test (85): NMT 0,416 USP Endo- 
toxin Unlt/mg of fluconazole 

o Other Requirements: Meets the requirement5 in Injec- 
tions and fmplanted Drug Products (1) 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Storę at controlled room 
temperaturę. 

* L abelinc: If a test for Organie fmpurities other than Proce * 

dure 1 and Procedurę 2 \s used, then the labelfng states 
with which Organie fmpurities test the article complies, 

* USP Reference Standards (11) 

USP Endotoxin RS 
USP Fluconazole RS 


FlucortazoBe for Orali Suspension 

DEF5NITSON 

Fluconazole for Orał Suspension contalns NIT 90,0% and 
NMT 11 0.0% of the labeled amount of fluconazole 
(CuHuFaNńO), !t may contain a suitable preservative. 

IDENTIFICATION 

o A. The retentlon time of the major peak of the Sample 
sofution corresponds to that of the Standard solutton, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Diluted phosphoric acid: Phosphoric add (1 in 10) 
Buffer: 2.72 g/L of monobasic potasslum phosphate, 
adjusted with Diluted phosphoric add to a pH of 2.5 
Mobile phase: Acetonitrile and Buffer (20:80) 

Diluent: Methanol and water (50:50) 

System suitability solution: OJ mg/ml of USP 
Fluconazole RS and 0,024 mg/ml of USP Sodium Ben- 
zoate RS in Diluent 

Standard solution; OJ mg/mL of USP Fluconazole RS 
In Diluent 

Sample solution: Reconstitute the sample as directed 
on the la bel. Transfer an accurately weighed ąuantity of 
the suspension to a suitable vo[umetnc fiask to obtain a 
nominał concentration of OJ mg/ml of fluconazole. 
Sonicate in 70% of the fiask volume of Difuent for 20 


min with intermlttent shaking. Dilute with Difuent to fi¬ 
nał yolume, mix, centrifuge, and pass through a suita¬ 
ble membranę filier. 

Chromatographk system 
(See Chromatography (621 ), System Suitability.) 

Modę: LC 
Detector: 260 nm 

Column: 4.ó-mm x 1 5.0-cm; 5-pm packing LI 
Flow ratę: 1.5 ml/min 
Injection volume: 50 pi 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 5,0 between the fluconazole and 
benzoate peaks 

Tailing factor: NMT 2.0 for the fluconazole peak 
Relative standard deviation: NMT 2,0% for the 
fluconazole peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
fluconazole (CuhhzFzNńG) In the portion of 
Fluconazole for Orai Suspension taken: 

Result = (ru/fs) x (Q/C u ) x 100 

fu = peak response from the Sample solution 
= peak response from the Standard solution 
Q = concentration of the Standard solution 
Cu = nominał concentration of the Sample solution 
Acceptance criteria: 90,0%-! 10.0% 

PERFORMANCE TESTS 
o DlSSGLUTiON (711) 

Test 1 

Medium: Water; 900 ml for 200 mg/5 ml suspension; 
500 ml for 50 mg/5 rnl suspension 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard stock solution: U mg/ml of USP 
Fluconazole RS in methanol 
Standard solution 

200 mg/5 mL suspension: 0.22 mg/mL of USP 
Fluconazole RS in Medium from the Standard stock 
solution 

50 mg/5 mL suspension: OJ 1 mg/mL of USP 
Fluconazole RS In Medium from the Standard stock 
solution 

Sample solution: Reconstitute the suspension accord- 
ing to the label instructions. Weigh, and transfer an 
amount of the reconstttuted suspension eguivalent to 
1 dose to the vessd. At the time specified withdraw 
10 mL of the solution under test, and pass through a 
suitable filter of 0.45-pm porę size. 

Mobile phase: Acetonitrile and water (20:80) 
Chromatographk system 
(See Chromatography <621X System Suita bil i ty.) 

Modę: LC 

Detector: UV 260 nm 

Column: 4.6-mm x 15-cm; 5-pm packing 11 

Column temperaturę: 40° 

Flow ratę: 1.5 ml/mln 
Injection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Column efficiency: NLT 2000 theoretlcal plates 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
fluconazole (CjsH^NsO) dissolved (Q): 


Result - (f[//r s ) x C s x x (1/L) x 100 
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ru 

Q 

Vj 

V* 


= peak response from the Sampfe solution 

- peak response from the Standard solution 
= concentration of the Standard solution 

(mg/mL) 

= volume of Medium (900 mL or 500 mL) 

- volume of the reconstituted suspension In the 
Sample solution (mL) , [Notę—T his is eq u ta¬ 

lent to the weight (g) of the reconstituted 
suspension in tne Sample solution divided by 
the density ot the reconstituted solution (g/ 
mL}.] 

i = label claim (mg/mL) 

Toierances: NLT 85% (Q) of the labeled amount of 
fluconazole (CnH^FjNsO) is dissolved. 

Test 2: If the product complies with this test, the label- 
ing indicates that it meets USP Dissofution Test 2 . 
Medium: Water; 900 mL for 200 mg/5 mL suspension; 
500 ml for 50 mg/5 mL suspension 
Apparatus 2: 75 rpm 
Time: 30 min 

Mobile phase: Methanol and water (40:60). Adjust 
with gfacral acetic acid to a pH of 3,4. 

Standard solution: 0.055 mg/mL of USP Fluconazole 
RS and 0.025 mg/mL of USP Sodium Benzoate RS in 
Medium 

Sample solution: Reconstitute the suspension accord- 
Ing to the label instructions, Weigh, and transfer an 
amount of the reconstituted suspension eguiva!ent to 
one dose to the vessel At the time specifred withdraw 
an aliquot of the solution under test (5.0 mL for 
50 mg/5 mL; 2.5 ml for 200 mg/5 mL), transfer to a 
10-mL volumetric fiask, and dilute with Medium to vol- 
ume. Pass through a sultable filter of 0.45-pm porę 
size. 

Chromatographic system 

(See Chromotography (621), 

Modę: LC 

Detector: UV 261 nm 
Columnr 4.6-mm x 15-cm; 5-pm packing LI 
Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 40 jiL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reguirements 

Resolution: NLT 2.0 between fluconazole and sa¬ 
ri ium benzoate 

Tailing factor: NMT 2,0 for the fluconazole peak 
Relatlve standard deviation: NMT 2.0% for the 
fluconazole peak 
Analysis 

Samptes: Standard solution and Sample solution 
Calcu late the percentage of the labeled amount of 
fluconazole (CnHuFzNeO) dissofred (Q): 


Sysfem Suitabiiity.) 


Result = (ruin) xQx (V } /V 2 ) x (1 fi) x 100 

fu - peak response of fluconazole from the Sample 
solution 

rs - peak response of fluconazole from the 
Standard solution 

Cs = concentration of USP Fluconazole RS in the 
Standard solution (mq/ml) 

V } = volume of Medium (900 mL or 500 mL) 

14 = volume of the reconstituted suspension in the 

Sample solution (mL). [NoiE—This is equlva- 
lent to the weight (g) of the reconstituted 
suspension in tne Sample solution dh/ided by 
the density of the reconstituted solution (g/ 
ml).] 

i - label claim (mg/mi) 

Toierances: NLT 85% (Q) of the labeled amount of 
fluconazole (CuHi/aNńO) is dissolved. 

* Deliverable Volume (698): Meets the requlrements for 
orai suspension packaged in multiple-unit containers 


IMPURITIES 
* Procedurę 

Solution A: 0,63 g/L of ammomum formate In water 
Solution B: Acetonitnle 
Mobile phase: See Tobie L 


Tabte 1 


Tłme 

(min) 

Solution A 

<%) 

Solution B 

<%) 

0 

87 

13 

20 

87 

n 

35 

60 

40 

50 

60 

40 

52 

87 

13 

60 

87 

13 


Diluent: Acetonitrile and Solution A (1 3:87) 

System suitabiiity solution: 03 mg/mL of USP 
Fluconazole RS, 3pg/mL of USP Fluconazole Related 
Compound B RS, and 3 pq/mL of USP Fluconazole Re¬ 
lated Compound C RS in Diluent. [Notę—T he use of 
sonkation and stepwise dilutions may be appropriate.] 
Standard solution: 6jig/mL of USP Fluconazole RS in 
DtluenL [Notę —The use of sonlcation and stepwise dilu¬ 
tions may be appropriate.] 

Sample solution: Reconstitute the sample as directed 
on the label. Transfer an accurately weighed quantity of 
the suspension to a suitable volumetnc fiask to obtarn a 
nominał concentration of 3 mg/mL of fluconazole. Soni* 
cate In 40% of the fiask volume of Diluent for 20 min 
with intermittent shaking. Dilute with Diluent to finał 
volume, mix, centhfuge, and pass through a suitable 
membranę filter. 

Chromatographic system 
(See Chromatograpny (62\), System Suitabiiity.) 

Modę: LC 
Detector: 260 nm 

Column: 4.6-mm x 12,5-cm; 3-pm packing LI 
Column temperaturę: 40° 

Fbw ratę: 1 ml/min 
Injection volume: 20 pL 
System suitabiiity 

Sam pies: System suitabiiity solution and Standard 
solution 

Suitabiiity reguirements 

Resolution: NLT 1.5 between the fluconazole related 
compound B and fluconazole related compound C 
peaks and NLT 4,0 between the fluconazole related 
compound C and fluconazole peaks, System suitabiiity 
solution 

Tailing factor: NMT 2.0 for the fluconazole peak, 
System suitabiiity solution 

Relative standard deviation: NMT 5.0% for the 
fluconazole peak. Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impunty in the por- 
tlon of Fluconazole for Orał Suspension taken: 

Result = (rufr$) x (C$fQ) x 100 

fu - peak response of each fmpurity from Ehe 
Sample solution 

r* = peak response of fluconazole from the 
Standard solution 

Q - concentration of USP Fluconazole RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of fluconazole in the 
Sample solution (mg/mL) 

Accepfance criteria: See Tobie 2. 
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Table 2 


Na me 

Relative 

Retention 

Time 

Acceptance 

Crlteria, 

NIV1T 

Fluconazole reiated 
compound A fl 

0,45 

b 

Fluconazole isomer 

0,51 


Fluconazole reiated 
compound B 

0.71 

- 

Fluconazole reiated 
compound C 

0,78 

-* 

Fluconazole 

1.0 

__ 

Any other rndivldual, 
unsoecified impurity 

— 

0.25 

Total impurittes 


0.4 


13 2^2'Fluoro-4-(1 fM ,2,4-triazoM -yl)phenyl]-1 ,3-bis(l W-T ,2,4-triazol-1 -yl)- 
propan-2-oL 

b These are process impurities which are induded in Ihe Labie for rdentifi- 
cation only. These impurities are controlled in the druq substance. They 
are not to be reported for the drug product and shoulcl not be Induded 
in the Latał impurittes. 

c 2-(2,4-Difluorophenyl)-l’(l H-l r 2 r 4-tiiaaoM-yl)-3-(4H-1,2,4-trfazol-4- 
yl)propai>2-o!. 


SPECIFIC TESTS 

* Micro Bi al Enumeration Tests (61) and Tests for Speci- 
FIED MfCROORCANlSMS (62): The total aerobte microbial 
count does not exceed 10 2 cfu/g, and the total com¬ 
bi ned molds and yeasts count does not exceed 5x10! 
cfu/g. it meets the reguirements of the test for absence 
of Escheńchta coli. 

® PH {791): 3.0-5.0, in a suspensien reconstituted as di- 
rected by the labeling 

ADDITIONAL RE€|UIREMENT$ 

e Packaging and Storage: Storę dry powder below 30°. 
Storę reconstituted suspension at 5°-3Q u , and protect 
from freezing. - 

Labeling: Wnen morę than one Dlssolution test is given, 
the labeling States the Dissofution test used only if Test 1 
is not used. 

° USP Reference Standard* * (11) 

USP Fluconazole RS 

USP Fluconazole Reiated Compound B RS 
2“{4-Fluorophenyl)-l y 3-bi5(l tf-1 ,2,4-triazoM -yl)propan- 
2-ol, 

C 13 H 13 FN ó O 288.28 
USP Fluconazole Reiated Compound C RS 
1,1 '-(1,3-Phenylene)dr(l H-1,2,4-triazole). 

C 10 H 6 N ó 212.21 
USP Sodium Benzoate RS 


Fluconazole Tablets 


DEFIN1TION 

Fluconazole Tabfets contain NIT 90.0% and NMT 110.0% 
of the labeled amount of fluconazole (C^H^F^NeO). 

IDENTIFICATION 

* The retention time of the major peak of the Sample solu- 
tion corresponds to that of the Standard solution, as ob- 
talned in the Assoy. 

ASSAY 
» Procedurę 

Buffer: 0.01 M anhydrous sodium acetate solution. Ad- 
just with glacial acetic acid to a pH of 5*0. 

Mobile phase: Methanol, acetonitrile, and Buffer 
(20:10:70) 


Standard stock solution: 1.0 mg/mL of USP 
Fluconazole RS dissolved In water, and diluted with Mo¬ 
bile phase to vofume. Sonicate the solution, if necessary. 
[NOTĘ—The targ et ratio is about 5% water to 95% Mo¬ 
bile phase.] 

Standard solution: 0*2 mg/mL of USP Fluconazole RS 
in Mobile phase p rep a red from the Standard stock 
solution 

Sample solution: Weigh NLT 5 Tablets, and disperse in 
a suftable quantity of water. Sonicate the solution, if 
necessary. Add a sufficient guantity of Mobile phase, 
sonicate for 5 min, and shake for 30 min. Di lute with 
Mobile phase to volume to obtain a concentration be- 
tween about 1 and 4 mg/mL, and mix. [NOTĘ—The tar- 
get ratio is about 5% water to 95% Mobile phase ] Cen- 
trifuge a suitable portion of the mixture. Filter and 
quantitative!y di lute a portion of the supernatant with 
Mobile phase to obtain a solution of about 0,2 mg/mL 
of fluconazole. 

Chromatographrc system 
(See Chroni o tog ropny (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 261 nm 

Column: 3.9-mm x 150-mm; 4-um packing LI 
Flow ratę: 1 m L/m In 
Injection size: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column efficiency: NLT 1100 Lheoretical plates 

Tailing factor: NMT 3.0 

Retative standard deviation: NMT 2,0% 

Analysis 

Sampies: Standard solution and Sample solution 
Catculate the percentage of the labeled amount of 
fluconazole (CuHi^NsO) in the portion of Tablets 
taken: 

Resuit - (r^/rjt) x ( Q/Cu ) x 100 

ru - peak response from the Sample solution 

r$ = peak response from the Standard solution 

ó - concentration of USP Fluconazole RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of fluconazole in the 
Sample solution (mg/mL) 

Acceptance critena: 90*0%-110*0% 

PERFORMANCE TESTS 
* DlSSOLUTION (711) 

Test 1 

Medium: Water; 500 mL (900 mL for Tablets labeled 
to contain morę than 100 mg) 

Apparatus 2: 50 rpm 
Time: 45 min 

Buffer, Mobife phase, and System suitability: Pro- 
ceed as directed in the Assoy. 

Standard solution: 2 mq/ml of USP Fluconazole RS in 
Medium. Sonicate the solution to facilitate dissolution, 
if necessary. Quantitatively dilute a portion of this solu¬ 
tion with Medium to obtain a finał concentration simi- 
lar to the one expected in the Sample solution. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-jim porę size, 
Chromatographrc system and System suitability: 
Proceed as directea in the Assay, making any necessary 
modifications. 

Analysis 

Sampies: Standard solution and Sample solution 
Catculate the percentage of the labeled amount of 
fluconazole (Ci^Hi^NgO) dissolved: 

Resuit - (ruf rs) x (CJL) x V x 100 

r u - peak response from the Sample solution 
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r* - peak response from the Standard solution 
Q = concentratlon of USP Fluconazole RS in the 
Standard solution (mg/rnL) 

L - iabel daim (mg/Tablet) 

V - volume of Medium, 500 or 900 ml 
Tolerances: NIT 75% (Q) of the labeled amount of 
CiaHisF^NćO is dissols/ed. 

Test 2: if the product complies with this test, the label- 
ing indicates that it meets Dissolution Test 2. 

Medium: Water; 900 ml (for all Tablet strengths) 
Apparatus 2: 50 rpm 
Time: 45 min 

Mobile phase: Water and acetonitrile (4:1) 

Standard stock solution: 1.1 mg/mL of USP 
Fluconazole RS in methanof 
Standard solution: Dilute the Standard stock solution 
with Medium to obtain a finał concentratlon of (f/900) 
mg/mL, where i is the Tablet labef claim in mg. 
Sampie solution: Pass a portion of the solution under 
test through a suitable fifter. 

Chromatographic system 
(See Chromatograpny {621}, System SuitabUity.) 

Modę: LC 

Detector: UV 260 nm 

Column: 4.6-mm x 15-cm; 5-pm packi ng LI 

Column temperaturę: 40° 

Flow ratę: 1,5 ml/min 
Injection size: 50 pL 
System suitabilrty 
Sam ple: Standard solution 
Suitability reguirements 

Column efficiency: NLT 1000 theoretical plates 

Taifing factor: NMT TS 

Relative standard deviation: NMT 2,0% 

Calculate the percentage of the labeled amount of 
fluconazole (CnHizFaNńO) dissolved: 

Result = (ru/rs) x (Cs/L) x 17 x 100 



r u = peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs - concentratlon of the Standard solution 
(mg/mL) 

L = label daim (mg/Tablet) 

V - volume of Medium, 900 mL 
Tolerances: NLT 75% (Q) of the iabeled amount of 
fluconazole is dissolved. 

® IINJFORMITY of Dosage Units (905): Meet the 
reguirements 


ADDmONAL REQUIREIVfENT5 

* Packaginc and Storage: Preserve in well-closed contain- 
ers. Storę at controlled room temperaturę, 

* Łabeung: When morę than one Dissolution test is given, 

the label ing States the Dissolution test used only if Test 1 
is not used, 

O USP Reference Standards (11) 

USP Fluconazole RS 


FiwcytosSne 



C 4 H 4 FN 3 0 129.09 
Cytosine, 5-fluoro-, 
5-Fluorocytosine [2022-85 -7], 


» Flucytosine contains not less than 98,5 percent 
and not morę than 101.0 percent of OH 4 FN 3 O, 
calculated on the dried basis. 

Packaging and storage— Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Flucytosine RS 
USP Fluorouracii RS 
Identification— 

A: Ultravioiet Absorption <19 7 U)— 

Solution: 8 pg per mL. 

Medium: dilute hydrochloric add (1 in 100), 
Absorptivities at 285 nm, calculated on the dried basis, do 
not differ by morę than 2.0%. 

B: The R? value of the principal spot in the spedmen 
chroma tog ram In the test for Fluorouracii corresponds to 
that obtained with the solution of USP Flucytosine RS. 

Loss on drymg (731)—Dry it at 105° for 4 hours: it loses 
not morę than 1,5% of its welght. 

Residue on ignition (281): not morę than 0.1%. 


Delete the fołfowing: 

®Heavy met ais, Method II (231): 0.002%,# (0 f tkiai t^ais) 

Fiuoride ions —[notę—A lf glassware and/or plasticware 
used in this test shoufd be scrupuiously clean and even free 
from tracę amounts of fiuoride. The use of plasticware to 
contaln the Solutions while the potential is measured is 
recommended.] 

Buffer solution —To 110 g of sodium thloride In a 2-L voh 
umetric fiask add 1 g of sodium citrate and 700 mL of 
water, and dissolve with shaking. Carefully add 150 g of so¬ 
dium hydroxide, and dissolve with shaking. Coo! to room 
temperaturę, and while stlrring, cautiously add 450 mL of 
glaciaf acetic acid. Cool to room temperaturo, add 600 mL 
of isopropyl alcohol, dilute with water to volume, and mix. 
The pH of this solution is between 5.0 and 5.5, 

Standard stock solution —Accurately weigh 2.211 g of so¬ 
dium fiuoride, previously dried at 150° for 4 hours, into a 
1-L volumetric fiask, and dissolve in about 200 mL of water, 
Add 1.0 mL of sodium hydroxide solution (1 in 250), dilute 
with water to volume, and mix. Each mL of this solution 
contains 1 mg of fiuoride ion. Storę the solution in a cfosed 
plastic Container. 

Standard preparadons —Dilute a portion of Standard stock 
solution quantitatively and stepwise with Buffer solution to 
obtain a Standard preparadon having a fiuoride concentra- 
tion of 1 pg per mL. Prepare the finał dilution in a 100-mL 
vol umetric fiask In the same manner, prepare additionaf 
Standard preparadons having fiuoride concentrations of 3 pg 
per mL, 5 pg per mL, and 10 pg per mL, respectively t 

Test preparadon —Place 1 g of Flucytosine, accurately 
welghed, in a 100-mL volumetric fiask, and dissolve in and 
dilute with Buffer solution to voJume. 

Procedurę —Concomitantly measure the potential (see 77- 
trimetry (541)), in mV, of the Standard preparadons and the 
Test preparadon, with a suitable pH meter equipped with a 
fluor!de-spedfic ion electrode and a glass-sleeved calomel 
reference electrode that has been modified in the following 
manner. Mix 70 mL of freshly prepared saturated potassiurn 
chloride solution with 30 mL of isopropyl alcohol, fili the 
electrode with the elear supernatant, and allow the elec¬ 
trode to remain in the mixture for not less than 2 hours 
prior to use, or preferably overnight> 

When taking the measurements, transfer the solution to a 
150-mL beaker, and immerse the electrodes. insert a 
polytef-coated stirring bar into the beaker, place the beaker 
on a magnetic stlrrer havlng an insulated top, and allow to 
stir until eguifibrium is attained (about 1 to 2 minutes). 
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Rinse and dry the electrodes between measurements, taking 
care not to scratch the crystal in the specifie Son electrode, 
Measure the potential of each Standard preparation f and 
plot the ffuoride concentration, in mg per 100 mL, versus 
the potential, in mV, on semitogarithmie paper. Measure the 
potential of the Test preparation, and determme from the 
standard eurve the fluoride concentration, In mg per 
100 mL Calculate the percentage of fluoride in the portion 
of Fiucytosine taken by the formula: 

C/10 

in which Cis the fluoride concentration, in mg per IGO ml, 
from the standard curve: not morę than 0.05% of fluoride Es 

found. 

Fluorouracil —Dissolve 250 mg in 10 mL of a mixture of 
glacial acetic acid and water (4:1). Apply 20 iii of this solu- 
tion to a thrn-layer chroma Lographic piąte (see Chromatog- 
raphy {62^)) coated wlth a 0.5-mm layer of chromato- 
graphic siHca gel mixture. To the same piąte apply 20 pL, in 
10-uL increments, of a 0.025 mg per mL solution of USP 
Fluorouracil RS in a mixture of giacial acetic acid and water 
(4:1). Develop the chromatogram in a mixture of chloro¬ 
form and gfadal acetic acid (1 3:7) until the soivent front has 
moved not fess than 14 cm from the orfgin. Remove the 
piąte from the developing cham ber, and allow the solvent 
to evaporate. Locate the spots on the piąte by observing 
under short-wavelength UV radlation: any spot from the so- 
lution under test is not greater in size and intenslty than the 
spot at the respective R? produced by the Standard solution, 
corresponding to not morę than 0.1 % of fluorouracil 
Assay—Place about 400 mg of Fiucytosine, accurately 
weighed, in a 250-mL beaker, add 150 ml of a mixture of 2 
yolumes of glacial acetic acid and 1 yolume of acetic anhy~ 
dride, and disso!ve, warming gently if necessary. Titrate po- 
tentiometricaily with 0.1 N perchlorrc acid VS, using a calo- 
mel-glass electrode system. Perform a blank determrnation, 
and make any necessary correction. Each mL of 0.1 N per- 
chloric add is equlvalent to 12.91 mg of CiH-tFNhO. 


FBsuicytosiiie CapsySes 

DEFINmON 

Fiucytosine Capsules contain NLT 90.0% and NMT 110.0% 
of the labeled amount of fiucytosine (CiH|FN 3 Q). 

IDENTIFICATION 

o A. The UV absorption spectrum of the Sampie solution 
exhibits maxlmum absorption at Ehe same wayelength as 
that of the Standard solution as obtained in the Assoy, 
and the two spectra are similar between 260 and 350 

nm. 

e B. 

Solution A: 100 mg of sodium (tri)pentacyanoaminofer- 
ratę in 20 mL of sodium carbonate solution (1 In 1 00) 
Sampie solution: Equivalent of 500 mg of fiucytosine 
from Capsufes, in 10 mL of water 
Analysis: Fiiter the Sampie solution, and to 2 mL of the 
fil tratę add 1 mL of Solution A and 1 mL of 3% hydro- 
gen peroxide. 

Acceptance criteria: On standing, a darker green is 
produced than that produced by a biank. 

A5SAV 

o Procedurę 

Diluent: 0.1 N hydrochforic acid 
Standard solution: 8 pg/mL of USP Fiucytosine RS in 
Diluent 

Sampie solution: Nominally 250 mg of fiucytosine 
from the contents of NLT 20 Capsufes. Delermine.the 
average weight per Capsule, in 50 mL of Diluent Shake 
by mechanical means for 30 min, di lute with Diluent to 


250.0 mL, and fiiter, discarding the first 20 mL of the 
filtrate. Dilute 10 mL of the elear filtrate with Diluent to 
250 mL. Dilute 10.0 mL of this solution with Diluent to 
50 mL 

Blank: Diluent 
Instrumental conditions 
Modę: UV 

Analytical wayelength: 285 nm 
Celi: 1 cm 
Analysis 

Samples: Standard solution , Sampie soiutlon, and Blank 
Calculate the percentage of the tabeled amount of fiu¬ 
cytosine (OH. 1 FN 3 O) in the portion of Capsule con¬ 
tents taken: 

Result - (AJ As) x (Cs/Cu) x 100 

Au = absorbance of the Sampie solution 
As = absorbance of the Standard solution 
Cs - concentration of USP Fiucytosine RS in the 
Standard solution (jag/mL) 

Cu - nominał concentration of fiucytosine in the 
Sampie solution (jag/ ml) 

Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TESTS 

* DIS501UT10N (711) 

Medium; Water; 900 mL 
Apparatus 2: 75 rpm 
Time: 60 min 
Detector: UV 276 nm 

Standard solution: USP Fiucytosine RS in Medium 
Sampie solution: Dilute with Medium to a concentra¬ 
tion that is similar to that of the Standard solution. 
Tolerances: NLT 80% (Q) of the labeled amount of flu- 
cytosine (QFbFNiQ) is dissolyed. 
e UNIFORM1TY OF DOSAGE UN1TS (905): Meet the 
requirements 

ADDETIONAL REQUIREMENTS 

* Packagimg and Storage: Preserve in trght, llght-resistant 

containers. 

* USP reference Standard* (11) 

USP Fiucytosine RS 


Fiucytosine Conti poyndied Orał 
Susperastoiti 

DEFINITION 

Fiucytosine Compounded Orał Suspension contains NLT 
90.0% and NMT 110.0% of the labeled amount of fiu¬ 
cytosine (C4H4FN3O). 

Prepare Fiucytosine Compounded Ora! Suspension 10 mg/ 
mL as foilows (see Pharmaceuticaf Compounding — Nonster- 
He Preparathns (795)). 


Fiucytosine 

1 g 

Vehide: a 1:1 mExture of Vehide for Orał 
Solution (regular or sugar-free), NF, and 

Vehide for Orał Suspension, NF f a suffident 
nuantity to make 

100 mL 


Empty the contents of the required number of capsules into 
a suitable mortar, or add fiucytosine powder to the mor- 
tar. Add 10 mL of Yehicle, and mix to a uniform pastę. 
Add Vehicle in smali pordons almost to yolume, and mix 
thoroughly after each addition. Transfer the contents of 
the mortar, stepwise and quantitative[y, to a calibrated 
bottle. Add enough Vehide to bring to finał volume, and 
mix well. 
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A5SAY 
9 Procedurę 

Solution A: 1 g of ammonium aeetate and 1 mL of di- 
isopropylamlne tn 1 L of water. Adjust with gladal ace- 
tic acid to a pH of 7,5. 

Mobile phase: Methanol and Solution A (50:50). Filter, 
and degas. 

Standard solution: 50 jig/mL of USP Flucytosine RS in 
Mobile phase 

Sample solution: Agitate the Container of Orał Suspen- 
sion for 30 min on a rotating mixer ; remove a 5-mL 
sample, and storę in a elear glass via! at -70° untrl ana- 
lyzed. At the time of analysis, remove the sample from 
the freezer, allow it to reach room temperaturę, and 
mix on a vortex mixer for 30 s. Pipet 0.5 ml of the 
sample into a 100-mL vo3umetric fiask, and dilute with 
Mobile phase to volume. 

Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4i-mm x 200-mm; 5-pm packing 13 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 

[NOTĘ—The retention time for flucytosine is about 3 
min.] 

Suitability reguirements 

Relative standard deviation: NMT 1,0% for replicate 
injectlons 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the pereentage of the labeled amount of flu¬ 
cytosine (CiH^FNbO) in the portion of Orał Suspension 
taken: 

Result = (ru/fs) X (G/G) x 100 



fu - peak response from the Sample solution 

^ = peak response from the Standard solution 

G - concentration of USP Flucytosine RS tn the 
Standard solution (|ig/ml_) 

Cu = nominał concentration of flucytosine in Ehe 
Sample solution (jig/ml) 

Acceptance criteria: 9G.0%-11 0.0% 

SPEOFIC JŁSTS 

9 PH (791): 4.0-5.0 


ADDITiONAL REQUEREIV1ENT5 

® Packaging and Storage: Package in tight, light-resistant 
containers. Storę in a refrigerator. 

9 Beyond-Use Datę: NMT 60 days after the datę on which 
it was compounded when stored in a refrigerator 

■ ILabelimg: Label It to state that it es to be well shaken, 
and to state the Beyond-Use Datę . 

® USP Reference Standards (11) 

USP Flucytosine RS 


FBŁfld^rabioe Pliospfriate 



C 10 H T 3FN 5 O 7 P 365.21 

9F/-Punn-6-amćne, 2-fluoro-9-(5-0-phosphono-/TD-arabF- 
nofuranosyl}-; 


9^D-Arab]nofurano5yl-2-fluoroadenine 5"-(dihydrogen phos- 
phate) [75607-67-9]. 

DEFENITION 

Fludarabine Phosphate contains NLT 98.0% and NMT 
102.0% of fludarabine phosphate (GgHuFN^P), calcu- 
lated on the anhydrous, sofvent-free basis, 

[Caution —Fludarabine Phosphate is potentially cytotoxic. 
Great care should be taken to prevent inhaling particles 
and exposing the skin to it.] 

IDENTIFICATION 
a A. INFRARED ABSORPTION (197K) 

ASSAY 

• Procedurę 

Solution A: 10 mM of monobasic potassium phosphate 
Mobile phase: Methanol and Solution A (6:94) 

Standard solution: 0.02 mg/mL of USP Fludarabine 
Phosphate RS in Mobile phase 
Sample solution: 0.02 mg/mL of Fludarabine Phos¬ 
phate in Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 260 nm 
Column: 4.6-mm x 1 5-cm; 5-pm packing U 
Flow ratę: 1,0 mL/min 
Injection volume: 10 pL 
System suitability 
Sampfe: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of fludarabine phosphate 
(CtoFJibFNsOP) in the portion of Fludarabine Phos¬ 
phate taken: 

Result = (fy/fj) x (G/G) x 100 

ru = peak response from the Sample solution 

Cs = peak response from the Standard solution 

C s - concentration of USP Fludarabine Phosphate 
RS in the Standard solution (mg/mL) 

G = concentration of Fludarabine Phosphate in the 
Sample solution (mg/mL) 

Acceptance criteria: 98,0%-102.0% on the anhydrous, 
solvent-free basis 

IMPUR1T1E5 

• Chloride 

Standard stock solution: 82.4 pg/ml of sodium chlo¬ 
ride in water 

Standard solution: Transfer 2.0 ml of Standard stock 
solution to a test tubę, add 13.0 mL of water, and mix. 
Sample solution: Transfer 50.0 mg of Fludarabine Phos¬ 
phate to a test tubę, add 15 ml of water to disso!ve, 
and heat gently if necessary. 

Analysis: Add l.OmL of nftric add to the Standard solu - 
tion and Sample solution, and place each in sępa ratę, 
colorless test tubes containing 1.0 mL of silver nitrate 

Acceptance criteria: NMT 0.2%; the Sample solution 
shows less turbidlty than the Standard solution. 

• Limit of Free Phosphate 

Standard solution: 7,1 6 pg/mL of potassium 
dihydrogen phosphate in water. Transfer 2.0 mL of this 
solution to a test tubę. 

Sample solution: 10 mg of Fludarabine Phosphate in 
2.0 mL of water Sn a test tubę, heating gently 
Blank: 2.0 mL of water in a test tubę 
Reagent solution: M3x 4 g of finely powdered ammo¬ 
nium motybdate and 0.1 g of finely powdered ammo¬ 
nium vanadate in a 150-mL beaker. Add 70 mL of 
water, and grind the particles using a glass rod. A elear 






USP 40 


Officiol Monographs / Fludarabine 4225 


solution is oblained within a few min. Add 20 ml of 
nitnc acid, adjust to room temperaturę, and dilute with 
water to 100 mL. 

Analysis: To each of the test tubes containing the Stan¬ 
dard soiution , Sample solution, and Blank , add 2.0 mL of 
Reagent solution. 

Acceptance criteria: NMT 04%; the color of the Sfon- 
dard solution must be morę intense than that of the 
Blank. Vicwcd downward in diffuse daylight against a 
white background, the yeliow coloration of the Sample 
solution must not be morę fntense than that of the 
Standard solution, 

* Limit of Sodium 

Standard stock solution; 2.54 mg/mL of sodium chlo- 
nde in water. Sodium chforide is prev*ou$Iy dried at 
105° for 2 h. 

Standard solution- 1 pg/mL of sodium in water f from 
Standard stock solution 

Sample solution: 0.5 mg/mL of Fludarabine Phosphate 
in water 

Instrumental conditions 

Modę: Flame photometry 

Analyticaf wavelength: Sodium emission linę at 589.0 
nm 

Blank: Water 
Analysis 

Sam pies: Standard solution and Sample solution 
Acceptance criteria: NMT 0.2%; the emission re- 
sponse of the Sample solution is NMT that of the Stan¬ 
dard solution. 


Detete the fołłowłng: 

•* Heavy Metals, Method I (231): NMT 20 ppm* (om* u 

* Orgamic Impurities Procedurę i: Early-Eluting 
Impurities 

Mobile phase, Standard solution, and Chromato- 
graphic system: Proceed as directed in the Assay. 
System suitability solution: 10 mg of Fludarabine 
Phosphate in 10 mL of 04 N hydrochloric add. Heat 
the solution at 80° in a water bath for 15 min. 
5ensitivity solution: 0.5 pg/mL of USP Fludarabine 
Phosphate RS in Mobile phase, from the Standard 
solution 

Sample solution: 1 mg/mL of Fludarabine Phosphate in 
Mobile phase 

System suitability 

Samples: Standard soiution, System suitability solution , 
ano SensitMty sofution 
Suitability requirements 

Resoiution: NLT 2.0 between the iso-ara-guanine 
monophosphate and isoguanine peaks, System suita* 
bili ty solution 

Reiative standard deviation: NMT 2.0%, Standard 
solution 

Signal-to-noise ratio: NLT 10, SensitMty solution 
Analysis 

Sample: Sample solution 

Calculate the percentage of each early-eluting impurity 
in the portion of Fludarabine Phosphate taken: 

Result = (ru/fs) x (1 fft) * 100 

fu - peak response of each indMdual impurity 
from the Sample solution 

rj = peak response of fludarabine phosphate from 
the Sample soiution 

Fi = relative response factor for each indMdual 
impurity (see labie 1) 

Acceptance criteria: See Table 1. 


Table 1 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NIWT f%ł 

Iso-ara-guanine- 

monophosphate 

0.26 

0.25 

o.s 

fsoauanine 

0.34 

0.40 

0.2 

3V5 ł - 

Diphasphate 

analoa 

0.42 

0.53 

04 

Any individual 
unspecified im- 
ouritv 

<1.0 

1.0 

04 

Fludarabine 

phosphate 

1.0 

— 

— 


• ORGANIC IMPURITIES PROCEDURĘ 21 LATE-ELUTING IMPURITIES 

Solvent A: 10 mM monobasic potassium phosphate 
Mobile phase: Methano! and Śolvent A (1:4) 

Standard solution and Chromatographic system: Pro¬ 
ceed as directed in the Assay , 

SensitMty solution and Sample sofution: Prepare as 
directed in Organie Impurities Procedurę 1: Early-Eluting 
Impurities. 

System suitability 

Samples: Standard solution and SensitMty solution 
Suitability reguirements 
Tai ling factor: NMT 2.0, Standard soiution 
Relative standard deviation: NMT 2.0%, Standard 
solution 

Signal-to-noise ratio: NLT 10, SensitMty solution 
Analysis 

Sample: Sample solution 

Calculate the percentage of each late-elutfng impurity 
in the portion of Fludarabine Phosphate taken: 

Result = (ru/rj) x (t/f 2 ) x 100 

r u - peak response of each individual impurity 
from the Sample solution 

n = peak response of fludarabine phosphate from 
the Somple solution 

Fi - relative response factor for each indivtdual 
impurity (see Table 2) 

Acceptance criteria: See Table 2. 


Table 2 


Naroe 

Relative 

Re tent Jon 
Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Fludarabine phos¬ 
phate 

TO 

— 

— 

2-Fluoroadenine 

1.5 

2,0 

04 

2-Fluoro-ara- 

adenine 

T9 

L7 

0.2 

2-Ethox- 

yphosphate ana- 
loq 

2 5 

0.56 

0,2 

Any individual, 
unspecifred im¬ 
purity 

>1.0 

1.0 

04 

To tal unspedfied 

Impurities* 

— 

— 

0.5 i 

To ta E impuritiest' 

— 

— 

1.5 


J The sum of aII unspeclfied impurities founri in Organie impurities Proce¬ 
durę 1 and Orgontc Impurities Procedurę 2. 

s The sum of all impurities found in Organie Impurities Procedurę t and 
Orgon/c impurities Procedurę 2. 

« Limit of Alcohol 

Standard solution: 0.50 mg/mL of aicohol in 
dimethylformamide 
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Sample solution: 50 mg/mL of Fludarabine Phosphate 
m dimethyfformarmde 
Blank: DSmethylformamide 
Chromatograpnk system 
(See Chromatograpny (621), System Suitability.) 

Modę: GC equipped with a headspace injector 
Detector; Ffame ionization 

Column; G.25-mm x 30-m; 1,4-pm eoating of phase 
G43 

Carrier gas: Helium 
Temperatures 
Injection port: 160 c 
Detector: 250° 

Column: See Tabfe 3. 


Table 3 


Inittal 

Temperaturę 

n 

Temperaturę 

Ramp 

n 

Fina! 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturę 

(min) 

40 

0 

40 

10 

40 

5 

70 

— 

70 

30 

220 

— 


Flow ratę: 27 cm/s 
Sample 

Volume: 2 mL/vial. [Notę—S eal the vtals uslng a 
flanged cap so that the cap can no longer be 
turned.] 

Conditioning temperaturę: 80° 

Conditioning time: 60 min 
Injection volume: 1,0 mL 
System suitability 

Sam pies: Standard solution and Blank 

[Notę— l'he retention time for alcohol is about 3 min.] 

Suitability requlrements 

Relative standard deviation: NMT 4.0% for three in- 
jections, Standard solution 

Peak irtterference: No peak at the retention time for 
alcohol, Blank 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcufate the percentage of alcohol in the portion of 
Fludarabine Phosphate taken: 

Result = (ru/fs) X ( Cs/Cu ) X 100 

fu - peak area of alcohol from the Sample solution 

r$ - peak area of alcohol from the Standard 

solution 

Cs ~ concentration of alcohol in the Standard 
solution (mg/mL) 

Cu = concentration of Fludarabine Phosphate En the 
Sample solution (mg/mL) 

[Notę—U se the percentage obtained to calculate the 
Assoy result on the soWent-free basis.] 

Acceptance criteria: NMT 1.0% 

SPECIFIC TESTS 

* MlCROBIAL ENUMERATION TESTS (61) and TESTS FOR SPECI 
fied Microorganisms (62): The to tal aerobic mtcrobial 
count h NMT IG 3 cfu/g, 
o Optical ROTATiON, Specific Rotation (781S) 

Sample solution: 5 mg/mL in water 
Acceptance criteria: +10° to +14° 

« Water Determinatjon, Method I (921): NMT 3.0% 

ADDITIONAB. REQU1REMENT5 

o Packaging and Storage: Preserve En welf-dosed, lig hu 
resistant contalners, and storę En a refrigerator. 


• USP reference standards (11) 

USP Fludarabine Phosphate RS 


F lud ara Ninie Phosphate Irajection 

DEFINITSON 

Fludarabine Phosphate Injection is a stenie solution of 
Fludarabine Phosphate in Water for Injection. It contains 
NLT 95.0% and NMT 105.0% of the labeled amount of 
fludarabine phosphate (CioHnFNjCUP). 

[Caution— Fludarabine Phosphate Es potentlally cytotoxlc. 
Creat care should be taken to prevent inhaling particles 
and exposing the skin to it] 

IDENTIFICATION 

* A. Ultraviolet Absorptidn (197U) 

Solution: 27 pg/mL in 0.1 M hydrochlorfc acid 

• R. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution f as 
obtained in the Assoy. 

ASSAY 

■ Procedurę 

Solution A: 6.9 g/L of monobasic sodium phosphate 
monohydrate in water (50 mM). Adjust with 1.0 N so¬ 
dium hydroxide to a pH of 4.5 ± 0.2. 

Mobile phase: Methanot and Solution A (3:47) 
Standard solution: 0.1 mg/mL of USP Fludarabine 
Phosphate RS in Solution A 
Sample solution: Equivafent to 0.1 mg/mL of 
fludarabine phosphate from Injection diluted with Solu- 
tion A 

Chrom atographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 260 nm 
Column: 4.6-mm x 25-cm; 5-um packing LI 
Flow ratę: 1 mL/min 
Injection srze: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1.8 
Reiative standard deviation: NMT 1% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
Fludarabine Phosphate (CioHijFN 5 0?P) In the portion 
of Injection taken: 

Result = (ru/r s ) x (Cs/Cu) x 100 

ry = peak response from the Sample solution 

rs = peak response from the Standard solution 

C s = concentration of USP Fludarabine Phosphate 
RS in the Standard solution (mg/mL) 

Cy = nominał concentration of fludarabine 

phosphate in the Sample solution (mg/mL) 
Acceptance criteria: 95.0%“105.0% 

1MPURITIE5 

Organie Impurities 

« Procedurę i: EarlyEluting Impurbties (Impurities Elut 
ing Before Fludarabine) 

Solution A: 10 mM monobasic potasslum phosphate 
in water 

Mobile phase: Solution A and methanol (47:3) 

System suitability solution: 1 mg/mL of fludarabine 
phosphate in 0.1 N hydrochloric acid. Heat the solu¬ 
tion at 80° in a water bath for 15 min. 

Standard solution: 0.02 mg/mL of USP Fludarabine 
Phosphate RS En Mobile phase 
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Quantitative limit solution: 0.5 pg/ml of USP 
Fludarabine Phosphate RS in Mobile phase from the 
Standard solution 

Sample solution: Equivalent to 1 mq/mL of fludarabine 
phosphate from injection dlluted witn Mobile phase 
Chromatographic system 
(See Chromatography (62*1), System Suitability,) 

Modę: LC 

Detector: UV 260 nm 
Column; 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1 ml/mtn 
Injection size: 10 pL 
System suitability 

Samples: Standard solution , System suitability solution t 
and Quantitative limit solution 

Suitability reąuirements 

Resolution: NLT 2,0 between the iso-ara-guanine 
monophosphate and isoguanine peaks, System suita- 
biiity solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 

Signal-to-noise rado: NLT 10, Quantitative limit 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each early-elutrng impurity 
in the pordon of Injection taken: 

Result *= (ru/rs) x (1/F) x 700 

ru - peak response of each impurity from the 
Sample solution 

r s - peak response of fludarabine phosphate from 
the Sample solution 

F = re(atrve response factor (see Impurity labie 1) 
Aeceptance criteria See Impurity Table h 


Impurity Table 1 


Name 

Retatlve 

Retention 

Time 

Relath/e 

Response 

Factor 

Aeceptance 
Criteria, 
NMT (%) 

Iso-ara-guanine- 

monophosphate^ 

0.26 

0,25 

1,0 

lsoquamne b 

0,34 

0,40 

0.2 

3' P 5'-Diphosphate 

analoq c 

0,42 

— 

— 

Fludarabine phos¬ 
phate 

1.0 

— 

— 

Any indtvidual 
degradatron 
product 

<1.0 

1,0 

0.2 


d ó-Amino-9 ^D-arabinofurano5yt^2-DxO’1 W-purine 5'-(dihydragen phos¬ 
phate), 

b ć-Aminol H-puriFv2^9/-/)-one, 

c 9-/3-D-Arabinofuranosyl-2-Nyoroadenine 3',S'-bis(dihydrogen phosphate), 

1t h a pracess impurfty and controJfed in the drug substance monograph. 

* Procedurę 2 : Late-Eluting Impurities (Impurities Eluting 
After Fludarabine) 

Solution A, Standard solution, Quantitative limit solu* 
tion, Sample solution, and Chromatographic sys¬ 
tem: Proceed as directed in Procedurę 7: tarfy-Eluting 
Impurities 

Mobile phase: Solution A and methanol (4:1) 

System suitability 

Samples: Standard solution and QuontitQtive limit 
solution 


Suitability requirements 
Tailing factor: NMT 2.0, Standard solution 
Reiative standard deviation: NMT 2.0%, Standard 
solution 

Si g n a 1 -to - n o i s e ra t i o: N LT 10, Quan titotlve limit 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each late-duting impurity 
in the portion of Injection taken: 

Result = (ru/rs) x (1 /F) x 100 

r u = peak response of each impurity from the 
Sample solution 

r s = peak response of fludarabine phosphate from 
the Sample solution 

F = relative response factor (see Impurity Tobie 2} 
Aeceptance criteria 

lndividuai impurities: See Impurity Table 2 . 

Total impurities: The sum of aII fludarabine phos¬ 
phate deg rada tion products found tn Procedurę 1 and 
Procedurę 2 is NMT 2,0%. 


Impurity Table 2 


Name 

Relaiive 

Retention 

Time 

Relative 

Response 

Factor 

Aeceptance 

Criteria, 

NIWT 

Fludarabine phos¬ 
phate 

1.0 

— 

— 

2-Fluoroa daninę* 

1.5 

2.0 

0,2 

2-Fluoro-ara- 

adenine^ 

1.9 

1.7 

0.2 

2-Ethox- 

yphosphate ana* 
loo c 

2,5 

— 

— 

Any IndMdual 
deg rada tion 
product 

>1.0 

1.0 

0.2 


* 2-FIuom-9M*purin-6-amine. 
b Ara binof ura nosy 1-2 -f luoroad en ine, 

c 2-Ethoxy-9-/J-D-arabinofuranosyi adeninę S"-[dihydrogen ph osp hale), lt ts 
a process impurity and controlled in the drug substance monograph, 

5PECIFIC TESTS 

o Bacterial Endotokins Test (85): NMT 7,7 USP Endo- 
toxin Units/mg of fludarabine phosphate 

• Steriuty Tests (71): Meets the reguirements when 
tested as directed under Test for Sterility of the Product to 
be Bcamlrwd, Membranę Filtration 

• PH (791): 6.0-7. T 

• Particulate Mauer in Injections (788): Meets the 

reguirements 

• Injections and Implanted Drug Products (1): Meets the 
reąuirements 

ADDITIONAL REQUIREMENTS 

• Packaginc and Storage: Preserve in well-closed contain- 
ers, preferably of Type I glass, protected from light. Storę 
in a refrigerator. 

• USP Referenci standards (11) 

USP Endotoxin RS 

USP Fludarabine Phosphate R$ 
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Fludarabine Phosphate for lujectBon 

OEFfiNłTION 

Fludarabine Phosphate for Injection contains NLT 95.0% 
and NMT 1 05.0% of the labefed amount of fludarabine 
phosphate (CioHnFNsOzP). 

[Caution —Fludarabine Phosphate is potentially cytotoxic. 
Great care should be taken to prevent inhahng partides 
and exposing the skin to it] 

IDENTIFICATION 

■ A. ULTRAVIOLET Absorption (197U) 

Sample solution: 27 pg/mL in 0.1 M hydrochloric acid 
Acceptanee criteria: JVteets the requirements 

* B* The retention time of the major peak of the Somple 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

A5SAY 

* Procedurę 

Solution A: 10 mM of monobasic potassium phosphate 
Mobile phase: Methanol and Solution A (6:94) 
Standard solution: 0,02 mg/mL of USP Fludarabine 
Phosphate RS in Mobile phase 
Sample stock solution: 1 mg/mL of fludarabine phos¬ 
phate in Mobile phase p repa red as folio ws. Inject 2.0 ml 
of Mobile phase into each of frve vials of Fludarabine 
Phosphate for Injection. Transfer the contents of the vi- 
als into a 250-mL volumetric fiask, using Mobile phase 
rinses, Dilute with Mobile phase to volume. 

Sample solution: 0.02 mg/mL of fludarabine phosphate 
in Mobile phase , from Sampfe stock solution 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 260 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1,0 mL/min 
Injection volume: IGpL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
fludarabine phosphate (CtoH^FNsO/P) in the portion 
of Fludarabine Phosphate for Injection taken: 

Result - (ry/rs) x (C s /Ctj) x 100 

ru = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs ~ concentration of USP Fludarabine Phosphate 
RS In the Standard solution (mg/mL) 

Cu - nominał concentration of fludarabine 

phosphate In the Sample solution (mg/mL) 
Acceptanee criteria: 95.0%-1 05.0% 

PERFORMANCE TESTS 

a UM1FGRMITY OF DOSACE Units (905): Meets the 
regLiirements 

IMPURITIE5 

O ORCANIC IMPURITIES PROCEDURĘ 1: EARLY ELUTINC 
IMPURITIES 

Mobile phase, Standard solution, and Chromato¬ 
graphic system: Proceed as directed in the Assoy. 
System suitability solution: 10 mg of Fludarabine 
Phosphate in 10 mL of 0.1 N hydroeblonc add. Heat 
the solution at 80* in a water bath for 15 min. 
Sensitivity solution: 0.5 pg/mL of USP Fludarabine 
Phosphate RS in Mobile phase, from the Standard T 
solutton 


Sample solution: Use Sampfe stock solution as directed 
in tne Assay. 

System suitability 

Samples: Standard solution. System suitability solution , 
and SensitMty solution 

Suitability requirements 

Resolution: NLT 2.0 between the iso-ara-guanine 
monophosphate and Isoguansne peaks, System suita - 
bil i ty solution 

Relative standard devlation: NMT 2.0%, Standard 
solution 

Signal-to-noise ratio: NLT 10, Sensitmty solution 
Analysfs 

Sample: Sampfe solution 

Calculate the percentage of each early-elutina impurity 
in the portion of Fludarabine Phosphate for Injection 
taken: 

Result = (ru/r s ) x (l/f ; ) x 100 

ry = peak response of each individual impurity 
from tne Sample solution 

r$ - peak response of fludarabine phosphate from 
the Sampfe solution 

Ft - relative response factor for each individual 
impurity (see Tobie 1) 

Acceptanee criteria: See labie 1 . 


Table 1 


Name 

Relative 

Retention 

Time 

ftelative 

Response 

Factor 

Acceptanee 
Criteria, 
NMT ( Q fa\ 

Iso-ara-guanine- 

manophosohale 

0.26 

0.25 

10 

Isopuanine 

034 

0.40 

0.2 

3',5'- 

Di phosphate 
analoq ,ł 

0.42 

— 

— 

Any other indi- 
vidual degra- 
dation pro duet 

<1,0 

1.0 

0.2 

Fludarabine 

phosphate 

1.0 

— 

— 


* This is a process impurity and eon troi led in the drug su b Stance mono- 
graph. 


a organic Impurities Procedurę 2 : Late-Eluting Impurities 

Solvent A: 10 mM monobasic potassium phosphate 
Mobile phase: Methanoi and Solvent A (1:4) 

Standard solution and Chromatographic system: Pro¬ 
ceed as directed in the Assoy. 

5en$itivity solution and Sample solution: Prepare as 
directed in Organic Impurities Procedurę 1: Early-Eluting 
Impurities. 

System suitability 

Samples: Standard solution and Sensitivity solution 
Suitability reguirements 
Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 

Signal-to-noise ratio: NLT 10, Sensitivity solution 
Analysis 

Sample: Sample solution 

Calculate the percentage of each fate-eluting impurity 
in the portion of Fludarabine Phosphate for Injection 
taken: 

Result - (ry/rs) x (1/Fi) x 100 

ry - peak response of each individual impurity 
from tne Sample soiuthn 

rs = peak response of fludarabine phosphate from 
the Sample solution 
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h - relative response factor for each individual 
impurity (see Tobie 2) 

Acceptance criteria: See Tobie Z 


Table 2 


Name 

Reiative 

Retention 

Time 

Rclative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (W 

Fludarabine phos- 
phate 

1,0 



2-Fluoroadenine 

1.5 

2.0 

02 

2-Fluoro-ara-ade- 

nine 

T.9 

1.7 

0.2 

2-Ethoxyphos- 
phate analoa* 

2.5 

— 

— 

Any other indlvid- 
ual degradation 
product 

>1,0 

1.0 

0,2 

TotaJ Empurities 1 * 

— 

— 

2,0 


n This Es a protess impurity and controfled In tbe drug substance mono- 
graph. 

* The 5unn of all degradation products found in Organk tmpurities Proce¬ 
durę 1 and Organie fmpuńues Procedurę 2. 

SPECIFIC TESTS 

* Bacterial Ene>otoxins Test (85): NMT 7.7 USP Endo- 
Loxin Units/mg of fludarabine phosphate 

* PH {791): 7.2-8,2 

* Sterility Tests (71): Meets the requirements when 
tested as directed in Tesf for Sterility of the Product to Be 
Examined, Membranę Filtration 

* Water Determination, Methodl (921): NMT 5.0% 

* CoNSTiTUTED Solution: At the time of use, it meets the 

requirements for Injections and Implanted Drug Products 
(1), Specific Tests, CompłeŁeness and darity of Solutions . 

ADDITG0NAL REQUJREMENTS 
Change to read: 

* Packaging and Storage: Preserve as described in m Pock- 
aglng and Storage Reguirements (659), Injection Packaging, 
Packaging for constltutionm (cn i-M&jm?), between 2° and 
30°, or at eontrolled room temperaturę. 

* USP Referencie Standards (11) 

USP Endotoxin RS 

USP Fludarabine Phosphate RS 


Fludrocortisone Acetate 



CiiHnFOb 422.49 

Pregn«4-ene-3,20-dione, 21-(acetyloxy)-9-fluoro-11,1 7-dihy- 
cfroxy-, (11 /J)-. 

9-Fiuoro-l 1 /3,17,21-tnhydroxypregn-4-ene-3,20-dione 
21-acetate [514-36-3]. 

» Fludrocortisone Acetate eon tai ns not less than 
97,0 percent and not morę than 103.0 percent of 
C 23 H 31 FO 6 , calculated on the dried basis. 


Packaging and storage—Preserve in well-closed contain- 
ers, protected from light. 

USP Reference standards (11)— 

USP Fludrocortisone Acetate RS 
Identification, Infrared Absorption (197M), 

Specific rotation (781S): between 4-126° and +138°* 

Test solution: 5 mg per mL, in acetone. 

Loss on drylng (731)—Dry it in vacuum at IGCT for 
2 hours over magnesium perchlorate: it loses not morę than 
3,0% of its weight, 

Residue on ignition (281): not morę than 0.1%. 
Chromatographic purity—Dissolve about 100 mg of it tn 
a mixture of 5 mL of chloroform and 1 mL of acetone in a 
10-mL voiumetric fiask, and dilute with chloroform to vol- 
ume, Dilute 1 mL of this solution with chloroform to 
100 mL, Apply IGpL, in 5-jaL inerements, of the test solu¬ 
tion and of its dilution to a linę parallef to and about 2.5 cm 
from the bottom of a thin-layer chromatographic piąte (see 
Chromatography (621)) coated with a 0.25-mm Jayer of 
chromatographic siirca gel mixture. Develop the piąte in a 
suitable chamber containing a mixture of chloroform, meth- 
anol, and water (85:14:1) until the solvent front has moved 
about 15 cm. Remove the piąte, air-dry, and examine under 
short-wavelength UV light: no spot in the chromatogram of 
the morę concentrated test solution, other than the Princi¬ 
pal spot, is larger or morę intense than the spot from the 
diluted test solution (1,0%). 

Assay— 

Standard preporation —Dissołve about 25 mg of USP 
Fludrocortisone Acetate RS, accurately weighed, in chloro¬ 
form to make 250 mL, and mix. Pipet 10 mL of this solution 
into a 50-mL volumetric fiask, add chloroform to volume, 
and mix. 

Assoy preporatlon —Prepare as directed under Standard 
preporatlon , using Fludrocortisone Acetate instead of the 
USP Reference Standard. 

Procedurę —Pipet 10 mL of the Assay preparation and the 
Standard preparation, respecttvely, into sępa ratę 25-mL volu- 
metric flasks, and pipet 10 mL ot chloroform into a third 
fiask to provrde a blank, Treat each fiask as follows. Add 
1,0 mL of a solution prepared by dissoMng 50 mg of blue 
tetrazolium in 10 mL of methanol, and mix. Add 1.0 mL of a 
mixture of 1 volume of tetramethyJammonium hydroxide TS 
and 4 volumes of methanol, mfx, and allow to stand for 
10 minutes. Dilute with a 1 in 100 solution of hydrochloric 
acid in methanol to volume. Concomitantly determlne the 
absorbances of the Solutions from the Assay preparation and 
the Standard preparation in 1 -cm cells at about 525 nm, 
with a suitable speetmphotometer, against the reagent 
blank. Calculate the guantity, in mg, of CzjEhiFO* m the 
portion of Fludrocortisone Acetate taken by the formula: 

1.2 5C(A u f A s ) 

in which C is the concentration, in pg per mL, of USP 
Fludrocortisone Acetate RS in the Standard preparation; and 
Au and A% are the absorbances of the Solutions from the 
Assay preparation and the Standard preparation, respective!y. 


Fludrocortisone Acetate Tablets 


» Fludrocortisone Acetate Tablets contain not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of fludrocortisone 
acetate (C 2 3 HiiF 0 6 ). 

Packaging and storage—Preserve in well-closed conlain- 
ers. 
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USP Reference sfandards (11)— 

USP Fludrocortisone Acetate RS 
USP Norethlndrone RS 

Identification —Transfer a portion of powdered Tablets, 
equivalent to about 1 mg of fludrocortisone acetate, to a 
glass-stoppered, 15-ml centrifuge tubę, add 10 ml of ace- 
tone, and shake by mechanical means for 3 minutes. Centrri 
fugę the mixture, and apply 20 pL, Sn 5-pL increments, of 
the elear solution and 20 pL of a soiutfon of USP Fludrocor¬ 
tisone Acetate RS in acetone, containing about 100 pg per 
ml, at points along a Itne about 2,5 cm from the bottom of 
a thin-layer chromatographic piąte (see Chromatography 
(621)) coated with a 0.25-mm layer of chromatographic sil- 
Ica gef mixture. Develop the piąte in a suitable cham ber 
containing a mixture ot chloroform, methanol, and water 
(85:14:1) until the solvent front has moved about 15 cm. 
Remove the piąte, air-dry, and examine under short-wave- 
length UV light; the Rf value of the principal spot in the 
chromatogram of the test solution corresponds to that ob- 
tained with the Standard solution. 

Oissolution (711)—[ngte—U se low-actinic glassware 
throughout this procedurę for all Solutions. Withdraw disso- 
lution samples with glass syringes, and frlter them through 
membranę filters that have been checked for absorptlve 
loss.] 

Medium: 0.01 N hydrochloric add; 500 mL 

Apparatus 2: 75 rpm. 

Time: 30 minutes. 

Determine the amount of C23H31FO0 dissolved, employlng 
the foliowi ng method. 

Mobile phase —Prepare a fiitered and degassed mixture of 
acetonitrile and water (45:55). Make adjustments if neces- 
sary {see System Suitabifity under Chromatography (621)). 

Standard solution —Transfer about 25 mg of LJ5P 
Fludrocortisone Acetate RS, accurately weighed, to a 
1000-mL volumetric fiask. Add 50 mL of acetonitrile, and 
sonicate for 5 minutes to dissolve, Dilute with 0.01 N hydro¬ 
chloric add to voiume to obtain a known concentration of 
fludrocortisone acetate similar to that expected in the solu¬ 
tion under test. 

Chromatographic system (see Chromatography (621))—The 
chromatograph is eguipped with a 245-nm detector and a 
4.6-mm x 15-cm column that contains packtng LI * The flow 
ratę is about 2 mL per minutę. Chromatograph the Standara 
solution, and record the peak responses as directed for Pro¬ 
cedurę: the column efficiency is not less than 1000 theoreti- 
cal pfates, the tailing factor is not morę than 2.0, and the 
relative standard dev!ation for replicate injections is not 
morę than 2,0%. 

Procedurę —Separatdy inject equal volumes (about 
100 pL) of a fiitered portion of the solution under test and 
the Standard solution into the chromatograph, record the 
chromatograms, and measure the responses for the major 
peaks. Cafculate the ąuantity of C^hhiFOs dlssolved based 
on the peak responses obtained from the solution under test 
and the Standard solution, 

Tolerances —Not less than 80% (Q) of the labeled amount 
of C23H31FO6 is dissolved in 30 minutes. 

Uniformoty of dosage units (905): meet the require- 
ments. 

Procedurę for content uniformity — 

Mobile solvent —Prepare as directed in the Assay. 

internat standard solution —Prepare a solution of USP Nor¬ 
ethindrone RS in acetonitrile having a concentration of 
about 10 pg per mL. 

Standard preparation —Dissolve a suitable quantity of USP 
Fludrocortisone Acetate RS, accurately weighed, in Internal 
standard solution to obtain a solution having a known con¬ 
centration of about 0,20 mg per mL. Add 5.0 mL of this 
solution to 10.0 mL of water contalned in a low-actinić 
50-mL volumetric fiask, Dilute with internal standard solution 


to vo!ume to obtain a solution having a known concentra¬ 
tion of about 20 pg of fludrocortisone acetate per mL, 

Test preparation —Add 1.0 mL of water to 1 Tablet in a 
10-mL centrifuge tubę, and mlx on a vortex-type mixerfor 
1 minutę or until disintegration is complete. Aad 4.0 mL of 
internal standard solution, mix on a vortex-type mixer for 
1 minutę, then shake by mechanicaJ means for not less than 
40 minutes. Centrifuge at 3600 rpm for 20 minutes, or until 
a elear supernalariL h obtained. Use the elear supernatant. 

Procedurę —Proceed as directed for Procedurę in the Assay. 
Calculate the quantity, in mg, of CsibhiFO* in the Tablet 
taken by the formula: 

(T/D)C(R U I Rs) 

in which C, Ru, and are as defined in the Assay; T h the 
labeled quantity, in mg, of fludrocortisone acetate in the 
Tablet; and D is the concentration, in pg per mL, of 
fludrocortisone acetate in the Test preparation, based on the 
labeled quantity per Tablet and the extent of dilution. 

Assay— 

Mobile soivent —Prepare a suitable, degassed acetonitrile 
solution, 40% to 45% (v/v), such that the resolution factor, 
R, between fludrocortisone acetate and the internal standard 
es not less than 2.5. 

Internai standard solution— Prepare a solution of USP Nor¬ 
ethindrone RS in acetonitriie having a concentration of 
about 75 pg per mL 

Standard preparation —Dissolve a suitable ąuantity of USP 
Fludrocortisone Acetate RS, accurately weighed, In internal 
standard solution to obtain a solution having a known con¬ 
centration of about 0.50 mg per ml. Pipet 5 mL of this soiu- 
tion into a 25-mL volumetric fiask containing 5.0 mL of 
water. Dilute with internaI standard solution to volume to 
obtain a solution having a known concentration of about 
0.1 mg of fludrocortisone acetate per mL, 

Assay preparation —Weigh and finely powder not fewer 
than 35 Tablets, Transfer an accurately weighed portion of 
the powder, equivalent to about 2.5 mg of fludrocortisone 
acetate, to a low-actinic, glass-stoppered, 50-mL centrifuge 
tubę. Add 5.0 mL of water, and mix for 1 minutę. Add 
20.0 mL of Internat standard solution , mix by mechanical 
means for 40 minutes, then centrifuge for 15 minutes or un¬ 
til a elear supernatant is obtained. Use the elear supernatant. 

Procedurę— Introduce equal volumes (about 20 pL) of the 
Assay preparation and the Standard preparation Into a high- 
pressure liguid chromatograph (see Chromatography (621)) 
operated at room temperaturę, by means of a suitable 
microsyringe or sampling valve, adjusting the specimen size 
and other operating parameters such that the peak obtained 
with the Standard preparation is about 0.7 fuli scalę. Typi- 
cally, the apparatus rs fitted with a 3.9-mm x 30-cm stain- 
less Steel column packed with packrng LI, and equipped 
with an UV detector capable of monitoring absorption at 
254 nm and a suitable recorder. In a suitable chromato¬ 
gram, the coefficient of variation for five replicate injections 
of the Standard preparation is not morę than 3.0% and the 
resolution factor, R, is not less than 2.5 between the two 
peaks. Measure the height of the peaks, at Identical reten- 
tion times, obtained with the Assay preparation and the 
Standard preparation , and calculate the guantSty, In mg, of 
fludrocortisone acetate (C^HjjFO^) in the portion of Tablets 
taken by the formula: 

2SC(R U I Rs) 

in which C is the concentration, in mg per mL, of USP 
Fludrocortisone Acetate RS in the Standard preparation; and 
Ru and R 5 are the ratios of the peak heights of the fludrocor- 
tlsone acetate peak to the internal standard peak from the 
Assay preparation and the Standard preparation , respeetivefy. 
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Flumazenil 



C«HmFN|Oj 303.29 

4H-!midazo[1,5-a][1,4Jbenzodiazepme'3~carbQxylic acid, 
8-fluoro-5,6-dihydrO”5-methyl-6-oxo- # ethyl ester; 

Ethyl 8-fluoro~5,6Hdihydro-5-methyl-6-oxa-4FMmidazo[1,5-a] 
[1,4]benzodiazepine-3-carboxylate [78755-81 -4], 

DEFINITION 

Flumazenrl contains NLT 98.0% and NMT 102.0% of 
flumazenil (ChHuFNjOj), calculated on the dried basis. 

IDENTIFICATION 
® A, iNFRARED ASSORPTJON (197K) 

* B. The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Solutlon A: 800 mL of water, adjusted with phosphoric 
acid to a pH of 2.0 ± 0,05 

Mobile phase: Methanof, tetrahydrofuran, and Solution 
4 (13:7:80) 

System suitability solution: 6.4 ug/mL each of USP 
Flumazenil RS and USP Flumazenil Related Compound B 
RS in Mobile phose 

Standard solution: 1.0 mg/mL of USP Flumazenil RS in 
Mobile phose 

Sampie solution: 1.0 mg/mL of Flumazenil in Mobile 
phose 

Chromatographic system 

(See Chromotograpny (62 1), Sysfem Suitability,) 

Modę: LC 

Detector: UV 230 nm 
Column: 4.6-mm x 25-cm; 5-]im pacldng LI 
Flow ratę: 1 m L/min 
Injection volume: 5 jiL 
Run time: NLT 1.3 times the retention time of 
flumazenil 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[NOTĘ—See Table 2 for the relattve retention times.] 

Suitability reguirements 

Resoluiion: NLT 4.0 between ffumazenil related com¬ 
pound B and flumazenil, System suitability solution 
Taiiing faetor: NMT 1.5 for flumazenil, System suita¬ 
bility solution 

Re!ative standard deviation: NMT 2.0%, Stondard 
solution 
Anaiysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of flumazenil (CisHuFNjOj) in 
the portion of Flumazenil taken: 

Result = (r L f/rs) x (Cs/Cy) x 100 

r u = peak response from the Sampie solution 

n - peak response from the Standard solution 

Cs - concentration of USP Flumazenil RS in the 
Standard solution (mg/mL) 

Cu =: concentration of Flumazenil in the Sampie 
solution (mg/mL) 


Acceptance criteria: 98,0%-1Q2.O% on the dried basis 

IMPURITIES 

* Residue on Icnition (281): NMT 0.1% 


Dełete the fotlowlng; 

•* HEAVY Metals, Method U (231): NMT 20 ppm* (omS i- 

* Limit of Flumazenil Related Compound c 

Diluent: Alcohol and chloroform (50:50) 

Standard solution A; 0.5 mg/mL of USP Flumazenil RS 
and O.óuL/mL of USP Flumazenil Related Compound C 
RS in Diluent 

Standard solution B: 0.1 mg/mL of USP Flumazenil RS 
and 0.12 pq/mL of USP Flumazenil Related Compound 
C RS from Standard solution A in Diluent 
Sampie solution: 50 mg/mL of Flumazenil in Diluent 
Chromatographic system 
(See Chromotograpny (621), Thin-Layer Chromato- 
graphy .} 

Modę: TLC 

Adsorbent: Q.25~mm layer of chromatographic silica 
gel mixture 

Application volume: IOjiL 

Developinq so!vent system: Chloroform, glacial acetic 
add, alconol, and water (75: 15: 7.5: 2.5) 

Spray reagent: Dissolve 0.5 g of ninhydnn in 90 mL of 
alcohol, and add 10 mL of glacial acetic add. 

Anaiysis 

Samples: Standard solution A, Standard solution 8, and 
Sampie solution 

Proceed as directed in the chapter. Dry the piąte for 10 
min in a current of coid air, and view under short- 
wavelength UV fight. Spray the piąte with Spray rea¬ 
gent, and heat at I05 J for 15 min. The R? values of the 
analytes with their corresponding methods of detec- 
tion are listed in Table h 


Table 1 


Compound 

Rf 

Detection 

Flumazenil 

About 0.8 

UV 

Flumazenil related compound C 

About 0.04 

Nińhydrin 


Acceptance criteria: Any spot at an value corre¬ 
sponding to flumazenil related compound C of the 
Sampie solution is not morę tntense than the corre¬ 
sponding spot of Standard solution B (NMT 0.2%). 

• Orcanic iMPURmES 

Solution A, Mobile phase, System suitability solution, 
Sampie solution, Chromatographic system, and Sys¬ 
tem suitability: Proceed as directed in the Assay ex- 
cept use a Run time of NLT 3 times the retention time 
of flumazeniL 

Standard solution: 1 (ig/mL of USP Flumazenil RS in 
Mobile phase 
Anaiysis 

Samples: Sampie solution and Standard solution 
Calculate the percentage of each impurity in the por¬ 
tion of Flumazenil taken: 

Kesult = {ru/n) x (Cs/Cu) x (1 /f)x 100 

r u - peak response from the Sampie sotution 

r s - peak response from the 5 fan dard solution 

Cs - concentration of USP Ffumazenil RS in the 
Standard solution (mg/mL) 

Cu - concentration of Flumazenil in the Sampie 
solution (mg/mL) 

F = relative response faetor (see Tobie 2) 
Acceptance criteria: See Table 2. 


USP Monographs 










USP Monographs 


4232 Flumazenil / Official Monographs 


USP 40 


Table 2 


Name 

Relatlve 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

Flumazenil related 
compound A d 

0.4 

1J 

0.2 

Flumazenil dione b 

0.5 

1.5 

0,2 

Delfinom 

flumazenik 

0.7 

1,3 

0.2 

Flumazenil related 
compound B 

o.a 

1.1 

0.2 

Flumazenil 

1.0 

_ 

_ _ _ 

ChloroflumazeniP 

2.2 

1,1 

0.2 

Any individual un- 
known fmpurity 

— 

1.0 

0.1 

Total impurities 

— 

— 

0.5 


* a-F!uoro-5"methyl^-oxQ^5,ć-dihydro-4W-benzoF/]fmid^zo[l ,5-aJ[l, 
4]diazepine-3<arbQxylic acid; also known as 8Tluoro-5,6-dihydro-5-rneth- 
yl-6-oxo-4H Smrdazol [l f 5-a][ 1 ,43benzQdiazepine~3*carboxylic acid. 
b 7-F]uoro-4-methyl-3,4-dihydro-l /443emo[e][T4]diazepine-2,5-dione. 
c Ethyl 5-methyl“6‘OXO-5,ó-dtliydro-4 H-benzo[f]irnidażo[1,5 -ćj][1, 

4 Jd i aze pi ne-3 - carboxy I ate. 

a Ethyl 8-chloro4j-methy!-6-GXG-5,6<lihydro-4M-benzo[dim]dazofl ,5-o][l , 
4]d i azepi ne- 3 - carboxy I a te. 

5PECIFIC TEST5 

* Bacterial Endotoxins Test (85): NMT 25.0 USP Endo- 
toxin Units/mg of flumazenil 

* LOSS ON DRYING <731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 0,5% 

ADDITIONAL R£QUIREMENTS 

* Packaging and Storage: Preserve in tight containers, 
and storę at controlled room temperaturę. 

* USP REFERENCE STANDARDS (11) 

USP Flumazenil RS 

USP Flumazenil Related Compound B RS 
Ethyl 8-hydroxy-5-methyl-6-oxo-5,6-dihydro-4N-benzo 
[fjimidazop^-ąlfl^jdiazepine-B-carboKylate; 
also known as Ethyl 8-hydroxy-5,6-dihydro-5'methyl- 
6-oxO“4tf-imidazoI-[1,5-a]P,4]benzodiazepine- 
3<arboxylate. 

CuHisN 3 04 301.30 

USP Flumazenil Related Compound C RS 
1,1 -Diethyoxy-N / N-dimethylmethanamine; 
also known as N,N-DimethylformamEde diethyl acetal. 
OHizNOi 147.22 


FBymazenSB Injection 

DEFINITION 

Flumazenil Injection is a sterife solution of Ffumazenil. It con- 
tains NLT 90.0% and NMT 110.0% of the fabeled amount 
of flumazenil (C^HhFNsOb), 

IDENTIFICATION 

o A. The retention trme of Lhe major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 
o procedurę 

Buffer: 0.02 M monobasic potassium phosphate ad- 
justed wlth 0.02 M phosphoric acid to a pH of 2,7 ± 
0.05 

Mobile phase: Tetrahydrofuran, methanol, and Buffer 
(20:5:75) 

Diluent: Tetrahydrofuran, methanol, and water 
(20:5:75) 


System suitability solution: 0.01 mg/mL each of USP 
Flumazenil RS, USP Flumazenil Related Compound A RS, 
and USP Ffumazenil Related Compound B RS in Diluent 
Standard solution: 0.1 mg/mL of USP Flumazenil RS in 
Mobile phase 

Sample solution: Nominally 0.1 mg/mL of flumazenil 
from Injection prepared as foliows. Dtiule a portion of 
Injection with Diluent, ff necessary. 

Chrnmatographic system 
(See Chromatography <621), System Suito hi I i ty.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L10 
Flow ratę: 1 mL/mln 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ— See Table 1 for the relative retention ttmes,] 

Suitability reguirements 

Resoiution: NLT 1.8 between flumazenil related com- 
pound B and flumazenil. System suitability solution 
Tailing factor: NMT 2,0 for flumazenil related tom- 
pound A, System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of 
flumazenil (CisHmFNsO:!) in the portion of Injection 
taken: 

Result = (WcO x (Cs/G) x 100 

r u = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Q - concentration of USP Flumazenil RS in the 
Standard solution (mg/mL) 

G = nominał concentration of flumazenil in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

IMPURETIES 
e Organic iMPumms 

Mobile phase, Diluent, System suitability solution. 
Standard solution, Sample sofution, Chromato- 
raphic system, and System suitability: Proceed as 
irected in the Assay. 

Anafysis 

Samples: Standard solution and Sample solution 
Calcu tatę the percentage of each impurity in the por¬ 
tion of Injection taken: 

Result = (ru/r 5 ) x (G/G) x (1/F) x 100 

ru = peak response from the Sample solution 

n = peak response from the Standard solution 

Ćs = concentration of USP Flumazenil RS in the 
Standard solution (mg/mL) 

C u - nominat concentration of flumazenil in the 
Sample solution (mg/mL) 

F = relative response factor (see Table 1) 

Acceptance criteria: See Table 1 . 


Table 1 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%> 

Flumazenil related 
compound A 

0.71 

1.1 

TO 

Flumazenil related 
compound B 

0.85 

1,0 

0.5 

Flumazenil 

1.0 

— 

— 
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Table 1 (Continaed) 


Mamę 

Relative 

Ret en ii on 
Time 

Relative 

Rcsponse 

Factor 

Acceptance 
Criteria, 
HMT t°/^ 

Any 3ndlvidual un- 
soecified imaunty 

— 

1,0 

0.5 

Total imourities 

_ 

— 

2.0 


SPECIFIC TESTS 

* bacterial endotoxins Test (85): NMT i go USP Endo- 
toxin Units/mg of flumazenil 

* PARTJCUIATE Matter in InJECTIONS <788): Meets the re- 
quirements for small-volume injections 

* PH (791): 3,4-4,6 

» Other Requirements: Meets the requirements in Injec- 
tions and Impianted Drug Products (1> 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in multiple-dose con- 

tainers, preferably of Type I glass, and storę at controlled 
room temperaturę. 

* USP Reference Standard* (11) 

USP Flumazenil RS 

USP Flumazenil Related Compound A RS 
8-FIuoro-5-methyl-ó-oxo-5,6-dihydrQ-4H-benzo 
[/]imidazo[1,5-a][l,4]diazepine-3-carboxylic add; 
also known as 8-Fluoro-5,6-dihydro~5-methyl-6-oxo-4H- 
imidazoL[1,5-G][l,4]benzGdiazepine-3-carboxytic add, 
CuHwFNaOa 275.24 
USP Flumazenil Refaled Compound B RS 
Ethyl 8-hydroxy-5-fnethyl-6-oxo-5,ó-dihydro-4H-benzo 
f/]im[dazo[1,5-o][1 ,4 jdiazepine-3-carboxytate; 
afso known as Ethyl 8-hydroxy-5,6-dihydr0-5-methyl- 
6-oxo-4H-imidazol-p,5-o][l ,4]benzQaiazepine- 
3 *carboxylate, 

CisHisNaO. 301.30 


Flumethasone Pivalate 



C 27 H 494.57 

Pregna-1,4-diene-3,20-dione, 21-(2,2-dimethyL 
1-oxopropoxy)-6,9-difluoro-1 1,17-dihydroxy-Ió-methyl-, 
(6a,11/J,16a)-. 

6<x,9-Difluoro-11 ftl 7,21 -trihydroxy-1 óo-methy Ipregna- 1,4- 
diene-3,20-dione 21-pivalate [2002-29-1], 

» Flumethasone Pivalate contains not less than 
97,0 percent and not morę than 103.0 pereent of 
C 2 ?H 3 óF 20 ó, calculated on the dried basis, 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Flumethasone Pivalate RS 
I den t i f i c a t i o n— 

A: tnfrared Absorption (197M), 

B: Ultraviolet Absorption (197U)— 

Sotution: 20 pg per mL. 

Medium: methanol. 

Absorptivities at 237 nm, calculated on the dried basts, do 
not differ by morę than 3.0%, 


Specific rotation <781S): between +71° and +82°, 

Test sotution: 10 mg per mL, in dioxane. 

Loss on drying (731)—Dry it at 105° for 4 hours; it loses 
not morę than 1.0% of its weight. 

Chromatographic purity—Prepare a solution in dioxane 
containing 20 mg per mL. AppJy 5 pL of this sofution and 
5 pi each of three dioxane Solutions containing in each mL, 
respectively, 200 (1%). 400 (2%), and 600 (3%) (ig of USP 
Flumethasone Pivalate RS to a suitable thin-layer chromato- 
raphic piąte (see Chromatogrophy (621)) coated with a 
,25-mm layer of chromatographic siiica geL AIlow the 
spots to dry, and develop the chromatogram in a solvent 
system consisting of toluene and ethyl acetate (7:3) until 
tne solvent front has moved about three-fourths of the 
length of the piąte, Remove the piąte from the developing 
chamber, mark the solvent front, and allow the soivent to 
evaporafe. Locate the spots on the piąte by lightly spraying 
with difute sulfuric add (1 in 2), heating at 100° for 30 min- 
utes, and inspecting under long-wavdength UV light: the 
total content of any Impurities detected, when compared to 
the Standard Solutions, does not exceed 3.0%, 

Assay— 

Standard preparation—DlssoWe a suitable ouantity of USP 
Fiumethasone Pivalate RS, accurately weighed, in alcohol, 
and dilute quantitatively and stepwise with alcohol to obtain 
a solution having a known concentration of about 20 jig per 
mL. Transfer TO.O mL of this solution to a glass-stoppered, 
20-mL conical fiask. 

Assay preparation —Transfer about 20 mg of Flumethasone 
Pivalate, accurately wetghed, to a 100-mL volumetric fiask, 
dissotve in and difute with alcohol to vofume, and mix. 
Transfer 10.0 mL of this solution to a second 100-mL volu- 
metric fiask, dilute with alcohol to volume, and mix. Transfer 
10,0 mL of this solution to a giass-stoppered, 20-mL conical 
fiask. 

Procedurę —To each of the fiask* containing the Standard 
preparation and the Assay preparation, and to a similar fiask 
containing 10.0 mL of alcohol to provide the blank, add 
1.0 mL oftetramethylammonium hydroxide TS. Mix, allow 
to stand for 20 minutes, accurately timed, add 1.0 mL of 
blue tetrazolium TS to each fiask, and mix. Allow to stand 
for 40 minutes, add 1.0 mL of glacial acetic acid to each 
fiask, mix, and concomitantly determine the absorbances of 
the Solutions in 1 -cm cells at the wavelenqth of maximum 
absorbance at about 520 nm, with a suitable spectropho- 
tometer, against the blank. Calculate the guantity, in mg, of 
C^HańF^Oi, in the portion of Flumethasone Prvalate taken by 
the formula: 

C(Au/As) 

in which C is the concentration, in jig per mL, of USP 
Flumethasone Piva!ate RS in the Standard preparation; and 
Au and As are the absorbances of the Solutions from the 
Assay preparation and the Standard preparation , respectively. 


Flumethasone Pivalate Cream 


» Flumethasone Pivalate Cream contains not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amoimt of flumethasone piva- 
late (CżzHhńFzOń) in a suitable cream base. 

Packaging and sto ragę—Preserve in collapsible tub es. 

USP Reference standards (11)— 

USP Flumethasone Pivalate RS 

Identification—Place a quantity of Cream, equivalent to 
about 400 pig of flumethasone pivafate, rn a 50-mL centri- 
fuge tubę, and treat as directed in the Assay, collecting the 
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extracts in a 50-mL centrifuge tubę, Evaporate the acetoni- 
trile on a water bath (about 75°) with the aid of a stream of 
nttrogen, Dissolve the resfdue in 2.0 mL of acetonitrile with 
the aid of heat, aflow to cool, and centrifuge. Appiy 50 pL 
of this solution and 50 pL of a solution of chloroform and 
methano! (1:1) of USP Flumethasone Piva!ate RS containing 
200 ug per ml to a suitable thindayer chromatographic 
piąte (see Chromotography (6 21)) coated with a 0.25-mm 
layer of chromatographic sllica ge! mixture. Allow the spots 
to dry, and develop the chromatogram in toluene until the 
solvent front has moved about three-fourths of the iength of 
the piąte, Remove the piąte from the developing cham ber, 
marl< the solvent front, and allow the solvent to evaporate. 
Redevelop the piąte in the same manner in a solvent system 
consisting of toluene and ethyl acetate (7:3), remove the 
piąte from the deve!oping cham ber, and allow the solvent 
to evaporate, Locate the spots on the piąte by examinatlon 
under shorbwavelength UV light: the k? value of the prlnci- 
pal spot obtained from the test solution corresponds to that 
obtained from the Standard solution. 

MicrohiaB enumeration fesls (61) and Tests for sped- 
fBed microorganisms (62)—It meets the reguirements of 
the tests for absence of Staphyiococcus oureus and Pseudo- 
monas aeruginosa. 

Minimum fili (755): meets the requirements. 

Assay— 

Soivent acetoni trile—S atu ratę acetonitrile with isooctane. 
Sofvent isooctane —Sa tu ratę isooctane with acetonitrile. 
4-Aminoantipynne solution —Dissolve about 200 mg of 
4-aminoantipyrine in a 1 in 100 solution of hydrochloric 
acid in methanol to make 50 mL of solution, and mix. Pre- 
pare this solution on the day of use. 

Standard preparation—D\sso\ve a suitable guantity of USP 
Flumethasone Pivalate RS, accurateiy weighed, in Solvent oc- 
etonitriie, and di lute quantitatively and stepwise with Solvent 
acetonitrile to obtain a solution havtng a known concentra- 
tlon of about 40 pg per mL. 

Assay preparation —Transfer an accurateiy weighed por- 
tion of Cream, equivalent to about 400 pg of flumethasone 
ivalate, to a tared glass-stoppered, 50-mL centrifuge tubę. 
lace the tubę in a vacuum desiccator, and dry the spęd- 
men in vacuum over sillca gel until about 70% loss in 
weight is obtained. 

M Procedurę— [NOTĘ— Perform the extractions in glass-stop- 

pered, 50-mL centrifuge tubes with separation be!nq ef- 
fected by centrifuaation, the portion to be retained oeing 
withdrawn into a nypodermic syringe fitted with a blunt- 
end, 14-gauge, 15-cm needle.] Ada 10,0 mL of Solvent ace¬ 
toni trile to the Assay preparatbn , and transfer 10.0 mL of the 
Standard preparation to a separate, glass-stoppered, 50-mL 
centrifuge tubę. Add 25 mL of Solvent isooctane to each 
tubę, shake by mechanica! means until the cream is dis- 
persed, and then shake both mlxtures for 5 minutes. Sepa¬ 
rate and withdraw each acetonitrile layer, and filter through 
cotton pledgets, previously saturated with 5olvent acetoni- 
tńle t into separate 25-mL votumetric fiasks* Repeat the ex- 
traction, using a 10-mL portion of Solvent acetonitrile for 
each tubę. Separate, witndraw, and filter each acetonitrile 
layer through the same respective filter, and combine the 
extracts with the main extracts. Dilute each with Solvent ac- 
eioniŁnle Lo volume, and rnix. Transfer 10,0 rnL of each solu¬ 
tion to separate, glass-stoppered, 20-mL tubes, and to a 
third tubę transfer 10,0 mL of Solvent acetonitrile to provide 
the blank. Evaporate the sotvent on a water bath (about 
75°) with the aid of a stream of nttrogen. Add 5.0 mL of 
4*Aminoantipyrine solution to each tubę, insert the stopper, 
shake by mechanica! means until the restdue dissolyes, and 
allow to stand for 1 hour. Concomitantly determine the ab- 
sorbances of the Solutions in 1 -cm cells at the wavelength of 
maximum absorbance at about 390 nm, with a suitable 
spectrophotometer, against the blank. Calculate the quan- 


tity, in mg, of flumethasone piva!ate (Ca^H^O^) in the por 
tion of Cream faken by the formuia: 

0,01 C(Au l A$) 

in which C is the concentration, in j.ig per mL, of USP 
Flumethasone Pivalate RS in the Standard preparation; and 
Au and A 5 are the absorbances of the Solutions from the 
Assny preparation and the Standard preparation, respectively. 


FBisnisoiśde 



C M H 31 F0 6 -'MHjO 443.51 

Pregna-1,4-diene-3,20-dione, ó-fluoro-11,21 -dlhydroxy- 
lóJZ-^l-methylethylideneJbisfoKy)]-, hemihydrate, (6a f 
11 /?,1óocK 

Óa-Fluoro-1 1 j0,1 ógc,1 7,21 -tetrahydroxypregna-l ,4-diene- 
3,20-dione cyclic 16,17-acetaf with acetone, hemihydrate 
[77 326-96-6], 

Anhydrous 434.51 [3385-03-3]. 

» Flunisolide contains not less than 97,0 percent 
and not morę than 102.0 percent of C 24 HeiF 06 a 
calculated on the anhydrous basis. 

Padkaging and sforage—Presen/e En well-closed contain- 
ers, 

USP Reference standards <11)— 

USP Flunisofide RS 
Identification— 

A: Infrared Absorption (1 97K). 

Br Ultraviolet Absorption (197U)— 

Solution; 10 \ig per mL. 

Medium: m eth a n o I. 

Specifk jrotatuon (781S): between +103° and +111 
Test solution: 10 mg per mL, in chloroform. 

Loss on drying (731)—Dry Et in vacuum at 60° for 3 hours: 
it loses not morę than 1,0% of Its weight. 

Water Determination, Method i (921)—The anhydrous 
form contains not morę than 1,0%. The hemihydrate form 
contains between 1.8% and 2,5% (determined on a dried 
specimen), 

Residue on IgnitEon (281): not morę than 0.1% from 
250 mg, 

Chromatographic purity— 

Standard Solutions— Prepare a solution of USP Flunisolide 
RS in acetone to contain 10 mg per mL (Standard solution 
A). Dilute 1 mL of Standard solutton A with acetone to 
100 ml (Standard solution 5). 

Tesf preparation —Prepare a solution of Flunisolide in ace¬ 
tone to contain 10 mg per mL. 

Protec/ure-^pply 10-jiL volumes of Standard solution A, 
Standard solution B f and the Test preparation to a suitable 
tbin-layer chromatographic piąte (see Chromotography 
(621)) coated with a 0.25-mm layer of chromatographic sit¬ 
ka gef mixture. Place the piąte in a suitable chromato¬ 
graphic chamber previousy eguilibrated with a mixture of 
toluene and alcohol (90:10), seal the chamber, and deveiop 
the chromatogram until the soivent front has moved three- 
fourths of the Iength of the piąte. Remove the piąte, allow 
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the solvent to evaporate, and examine the piąte under 
$hort-wavelength UV light: the Rf value of the principal spot 
obtained from the Test preporation corresponds to that ob¬ 
tained from Standard sofutton A. No secondary spot exhibłts 
an fntensity greater than that of the principal spot from 
Standard solution B. 

Assay— 

Mobile phase —Prepare a suitable degassed solution of 
water and acetonitnle (3:2) such that at an approximate 
flow ratę of 1.6 mL per minutę, the retention tfme of 
Flunisolide is about 6 minutes. 

Standard preparation —Dtssolve an aeeurateiy weighed 
guantity of U5R Flunisolide RS in Mobile phase to obtain a 
solution having a known concentration of about 0.2 mg per 
ml, 

Assoy preparation —Using 20 mg of Flunisolide, aeeurateiy 
weighed, proceed as directed for Standard preparation . 

Chromotographic system (see Chromatography (621))—The 
llquid chromatograph is equipped with a 254-nm detector 
and a 4-mm x 25-cm column that contains 5- to 10-pm 
paeklng L7. The fiow ratę is about 1.6 mL per minutę. Chro¬ 
matograph the Standard preparation , and record the peak 
response as direeted for Procedurę: the column efftciency is 
not less than 2700 theorettcal plates; the tailing factor for 
the flunisolide peak is not morę than 1,7; and the relative 
standard deviation for replicate injections ts not morę than 
1 . 0 %. 

Procedurę —Separately inject equal volumes (between 
15 pi and 30 pL) of the Standard preparation and the Assay 
preparation into the chromatograph, record the chromato- 
grams, and measure the responses for the major peaks. Cal- 
culate the quantity, in mg, of C^FUiFO* In the portion of 
Flunisolide taken by the formula: 

{434.51 / 443.51)100 C(r u /r s ) 

in which 434.51 and 443.51 are the molecular weights of 
CnHaiFO* and C^HjiFOe - '/jFUO, respeetively; C is the con¬ 
centration, in mg per ml, of USP Flunisolide RS in the Stan- 
dard preparation; and and r s are the peak responses ob¬ 
tained from the Assay preparation and the Standard 
preparation , re$pectively. 


Flunisolide Nasal Solution 


» Flunisolide Nasa! Solution is an aqueous, buf- 
fered solution of Flunisolide. It is supplied in a 
form suitable for nasal administration. It contains 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
C24H31FO6. 

Pacltaging and sto ragę— Preserve in tight containers, 
protected from light, and storę at controlled room tempera¬ 
turę. 

USP Reference standard* <11)— 

USP Flunisolide RS 

Identification—Proceed as directed in the Assay, except to 
inject 50 pL to 200 pL of a mixture of the Assay preparation 
and the Standard preparation (1 *1) onto the column, adjust- 
ing the response to obtain a response that is between 50% 
and 90% fuli scalę: a single peak is observed in the chro- 
matogram for the mixed solution. 
pH (791): between 4.5 and 6.0, a siiver-siiver chloride 
(internal element) electrode being used in conjunction with 
a fiber junction calomel electrode. 


Quantity delivered per spray —Prime the spray pump by 
delivering 10 sprays into a fume hood. Aeeurateiy weigh the 
entire assembly, record the weight, and deliver S morę 
sprays into the hood. Agam weigh the assembly, and record 
the weight. Calculate the guantity, in pg, of C 24 H 3 iF 06 defiv- 
ered per spray taken by the formula: 

m - W 2 )/S][A/D] 

in which W T and W 2 are the first and second weights, re- 
spectively, in g; A rs the quantity, in pg per mL, of 
C24H 3T F06 found in the Assay; and D is the density of Nasal 
Solution, in g per ml. The guantity delivered is between 
17 pg and 33 pg per spray. 

Assay— 

Mobile phase—Prepare a suitable degassed solution of 
water, acetonitnle, and glacial acetic acid (69:30:1 to 
64:35:1). Adjust the ratio as necessary to obtain suitable 
chromatographic performance. 

Internal standard solution— DissoNe norethindrone in ace- 
tonitrile to obtain a solution containing about 300 pg per 
mL. 

Standard preparation— Dissolve an aeeurateiy weighed 
quantity of USP Flunisolide RS in a mixture of acetonitnle 
and Mobile phase (1:1) to obtain a solution havmg a known 
concentration of about 250 pg per mL. Transfer 1.0 mL of 
this solution, and 1 .0 ml of Internal standard solution , by 
means of "to contain" pipets, to a 50-mL volumetric fiask. 
Rinse the pipets with Mobile phase , adding the rinsings to 
the fiask, di] u te with Mobile phase to volume, and mix. The 
finał concentration of USP Flunisolide RS is about 5 pg per 
ml. 

Assay preparation— Transfer an aeeurateiy measured vol- 
ume of Nasal Solution, equivalent to about 250 pg of 
flunisolide, to a 50-mL volumetric fiask, and add 1,0 mL of 
Internal standard solution by means of "to contain" pipets. 
Rinse the pipets with Mobile phase , adding the rinsing to the 
fiask, dilute with Mobile phase to voiume, and mix. 

Chromatographk system (see Chromatography (621))—'The 
liqurd chromatograph is equipped with a 254-nm detector 
and a 4-mm x 25-cm column that contains 5- to 10-pm 
packing LI. The flow ratę is about 2 mL per minutę. Chro¬ 
matograph the Standard preparation , and record the peak 
responses as directed for Procedurę: che resolution, R , be¬ 
tween the analyte and the internal standard is not less than 
5.0; and the relative standard deviation for replicate injec¬ 
tions is not morę than 1.5%. 

Procedurę—Separately inject equal volumes (about 50 pL) 
of the Standard preporation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. The relative retention 
times are about 0.6 for flunisolide and 1.0 for norethin¬ 
drone. Calculate the guantity, in mg, of F0 6 in each 
mL of the Nasal Solution taken by the formula: 

(434,51 / 443.51){50C / V)(R U / 

in which 434.51 and 443.51 are the molecular weights of 
C 2 -jH 3 jFOfi and C 2 4 H 3 iF 06 * YabhO, respectively; C is the eon- 
centration, in mg per mL, of USP Flunisolide RS in the Stan¬ 
dard preparation; V is the volumc, in mL, of Nasal Solution 
taken; and R u and R$ are the peak response ratios of the 
flunisolide peak and the norethindrone peak obtained from 
the Assay preparation and the Standard preparation , respec- 
tivefy* 
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Flunixin Meglumine 


C m HitF 3 N 2 0 2 • C 7 H 1 /NO s 491.46 

3-Pyridinecarboxylic add, 2-[[2-methyl- 
3-(tnfluorom0thy])phenyJ]am[no]-, compd. with l-deoxy- 
1 “(methylamino)-D-glucitol (1:1); 
2~(a 3 ,oc 3 / cy, 3 -Trifluoro-2,3“Xylidino)nicotinic acid compound 
with 1-deoxy-1-(methyfamino)-D-gludtol (1:1) 

1 -Deoxy-l -(methylamino)-D“gIucitol 2-{[2-methyL 
3-(trifluorometnyl)phenyi]amino}nicotinate [42461 -84-7]. 

DEFINITION 

Flunixin Meglumine contalns NLT 98.0% and NMT 102.0% 
of flunixin meglumine (C 14 H 11 F 3 N 2 O 5 * C 7 H 37 NO 5 ). 

DDENTSF9CATBON 

* A, INFRARED AbSORPTJON (197M) 

« B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Asscry. 

ASSAV 

• Procedurę 

Mobile phase: Acetonitrile and water (70:30). Add 
0.25 ml of phosphoric add for each L prepared. 

System suitability solution: 0.1 mg/mL each of USP 
flunbdn Meglumine RS and USP FJunixin Related Com- 
pound B RS in Mobile phase 
Standard solution: 0.3 mg/mL of USP Flunixln 
Meglumine RS in Mobile phase 
Sample solution: 0.3 mg/rnl of Flunlxln Meglumine In 
Mobile phase 

Chromatographic system 

(See Chroma tog ropny (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10|iL 
System suitability 

S a m p I es: Sys tern s u i tabili ty solution a n d 5 tandard 
solution 

Suitability requirements 

Resolution: NLT 3.0 between flunixin related com¬ 
pound B and flunixin meglumine, System suitability 
solution 

Relative standard deviation: NMT 0.73, Standard 
solution 
Analysls 

Samples: Standard solution and Sample solution 
Calculate the percentage of flunixin meglumine 
(ChHuFiNzGi ■ C 7 HvNOs) in the portion of Flunixin 
Meglumine taken: 

Result - (fu/rs) x (Cs/Cu) x 1 00 

r u = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Q - concentration of USP Flunixin Meglumine RS 
in the Standard solution (mg/mL) 

Co = concentration of Flunixin Meglumine in the 
Sample solution (mg/mL) 


Acceptance criteria: 98. 0%-102 . 0% 

IMPURIT1ES 

• Residue on Bgnition (281): N MT 0.2% 

O Organic Imipurities 

Mobile phase, System suitability solution, and Chro¬ 
matographic system: Proceed as directed in the 
Assoy. 

Standard solution: 0.01 mg/mL each of USP riunixin 
Meglumine RS, USP Flunixin Related Compound A RS, 
USP F!unixin Related Compound B RS, and USP Ftunlxin 
Related Compound C RS in Mobile phase 
Sample solution: 5.0 mg/mL of Flunixin Meglumine In 
Mobile phase 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 3.0 between fiunixin related com¬ 
pound B and flunixin meglumine, System suitability 
1 solution 

Relative standard devlation: NMT 1.0, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of flunixin related compounds 
A, B, and C in the portion of Flunixin Meqfumine 
taken: 

Result - (fy/ft) x (QfCu) x 100 

ru = peak response of each individuai impurity 
from the Sample solution 

r s - peak response of the corresponding related 
compound from the Standard solution 
- concentration of the corresponding related 
compound in the Standard solution (mg/mL) 

Cu - concentration of Flunixin Meglumine in the 
Sample solution (mg/mL) 

Calcufate the percentage of flunixin ethyl ester and any 
other indivtdual impurity in the portion of Flunixin 
Meglumine taken: 

Result - (ruin) x (Cs/Cu) x 100 

ru = peak response of each individual impurity 
from the Sample solution 

r$ ~ peak response of flunixin from the Standard 
solution 

Cs = concentration of USP FJunixln Meglumine RS 
in the Standard solution (mg/mL) 

Cu = concentration of FEunixin Meglumine in the 
Sample solution (mg/mL) 

Acceptance criteria; See Tobie 1. The reporting level 
for impurittes is 0.05%. 


labie 1 


Na me 

Relative 

Relentaon 

Time 

Aceuptance 
Criteria 
NMT {%> 

Ftunixin related compound A* 

0.5 

0.2 

Flunixin related compound O 

0.7 

0.2 

Flunixin related comDOund B' 

0.8 

0.2 

Flunixin 

1.0 


Flunmn ethvl ester d 

4.3 

0.2 


* Chloronicotinic add; Z- Ch loro ni to t] nic acid. 
b Ethyl chloronicotinate; Ethyl 2-chloromcotinate. 
c Trifluorom ethyl toluidine; Z-Methyl-B-CtrinuoromethylJaniEine. 
d E thy 1 2-^2- methy I- 3-{ trif fuoromethyi)ph e nyl]a mi no } n icot i nate. 
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Table 1 (Continued) 


Name 

Relative 

Re tent Son 
Time 

Acceptance 
Criteria 
NEW3T (%) 

Anv other individual imourity 

___ 

0.2 

Total impurities 

_ 

0.5 


3 Chloronlcotinic add; 2-CNorGnkotink add, 

b Ethyl chla roni totki a te; Ethyl! 2 eh I oranie ot) natc. 
c Trifluoromethyl toluidine; 2-Methyl-3-ftnriyoromethyl)anifinG, 
d Ethyl 2-([2'methyt-3-Ctrifluoromethyl)phenyl]amino] nicotinate, 

SPECSFIC TEST5 
° pH (791) 

Sample solution: 50 mg/ml m water 
Acceptance criteria: 7,0-9.0 
O Loss ON Drying (731) 

Analysis: Dry at 105° for 4 k 
Acceptance criteria: NMT 0.5% 

* Optical Rotation, Spedfic Rototion (781S) 

Sample soiution: 120 mg/mL In water 
Acceptance criteria: -9 D to -12° 

ADDITIOMAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-dosed contain- 
ers. Storę at 25°, excursions permitted between 15° and 
30°, 

® Labeling; Label it to indicate that it is for vetennary use 
only. 

^ USP Reference Standards (11) 

USP Flun3xin Meglumine RS 
USP Flunixin Related Compound A RS 
Chloronicotinic add; 

2-Chforonicotinic acid. 

QHXiN0 2 157.55 
USP Fiunixin Related Compound B RS 
Tnfluoromethyl toluidlne; 
2-Methyl-3-(trifluoromethyl)aniline. 

C s H 8 F 3 N 1 75.15 

USP Flunixin Related Compound C RS 
Ethy [ di I o ro n i cod n ate; 

Ethyl 2-chioronlcotinate. 

C b H 8 QN0 2 185.61 


F8uraSxSrB MegjBMrraBaie Granules 

» Flunixin Meglumine Granules contain an 
amount of f!unixin meglumine (C 14 H 11 F 3 N 2 O 2 ■ 
C 7 H 17 NO 5 ) equivalent to not less than 90.0 per- 
cent and not morę than 110.0 percent of the la- 
beled amount of flunixin (C 14 H 11 F 3 N 2 O 2 ). 

Packaging amd storage—Preserve in well-dosed contain- 
ers. 

Labeling —Label Granules to indicate that they are for vet- 
erinary use only, 

USP Reference standards (11)— 

USP Flunfxin Meglumine RS 

fldentiificafion— 

A: The UV absorptton spectrum of the solution employed 
for measurement of absorbance in the Assay exhibits max- 
ima and minima at the same wavefengths as that of a simi- 
lar solution of USP Fiunixin Meglumine RS, concomitantly 
measured, 

B: Grind a guantity of Granules, equivalent to about 
25 mg of flunixin, and transfer the powder to a 50-mL cen- 


trifuge tubę, Add 20 mL of acetale b uff er, prepared by dis- 
solving 4,1 g of anhydrous sodium acetate in 500 ml of 
water, adding 2,9 mL of glacial acetic add, and diluting 
with water to 1 000 mL. Rotate the tubę for 10 minutes. Ex- 
tract with 25 mL of ethyl acetate, and use the upper phase 
as the test solution, Separately apply IG pL of the test solu¬ 
tion and 1 0 jiL of a Standard solution of USP FFunfxin 
Meglumine RS in methanol containing 1.5 mg per mL to a 
thin-fayer chroma tog rap hic piąte (sec Chromatography 
(621)) coated with a 0,25-mm layer of chromatographic sil- 
ica gel mixture. Alfow the spots to dry, and devefop the 
chromatograms in a sofyent system consisting of a mixture 
of toluene, ethyl acetate, glacial acetic acid, and water 
(65:30:10:1) until the sofvent front has moved about three- 
fourths of the length of the piąte. Remove the piąte from 
the deve!optng chamber, mark the solvent front, and allow 
the spots to air-dry, Examtne the piąte under short-wave- 
length UV light: the R F value of the prindpal spot obtained 
from the test solution corresponds to that obtained from 
the Standard solution , 

DissolutSon (711)—■ 

Medium: OJ N hydrochloric acid; 900 mL. 

Apparatus 2: 50 rpm, 

Time: 30 minutes. 

Procedurę —Transfer a guantity of Granules, eauivalent to 
about 12.5 mg of fiunixin, to the dissolution fiask. Deter- 
mine the amount of flunixin (C 14 H 11 F 3 N 2 O 2 ) dissolved from 
UV absorbances at the wavelength of maximum absorbance 
at about 252 nm on flltered portions of sofution under test 
in comparison with a Standard solution having a known 
concentration of about 23,6 pg per ml of USP Flunixin 
Meglumine RS in the same Medium , Each pg of flunlxin 
meglumine is equivalent to 0,6028 pg of flunlxin. 

Tb/eronces—-Not less than 75% (Q) of the labeled amount 
of flunixin (CmHuFbNiOz) is dissolved in 30 minutes. 
Uniform i ty oI closage units (905)—meet the requlre- 
ments, 

Assay— 

Standard preparation— Dissolve an accurately weighed 
guantity of USP Flunixin Meglumine RS in water, and dilute 
quantltatlvely, and stepwise if necessary, with water to ob- 
taln a solution having a known concentration of about 
0,82 mg per mL. Transfer 4.0 mL of this solution to a 
100-mL Yolumetric fiask, dilute with OJ N sodium hydrox- 
ide to vofume, and mix. 

Assay preparation —Dissolve an accurately weighed quan- 
tity of Granules in water by shaklng for 30 minutes, Quan- 
titatively dilute with water to oblain a solution containing 
about 0,5 mg of f!unixin per mL, and mix. Centiifuge a por- 
tion of this solution. Transfer 4,0 mL of the supernatant layer 
to a 100-mL volumetric fiask, dilute with 0 1 N sodium hy- 
droxide to volume, and mlx. 

Procedurę —Concomitantly determine the absorbances of 
the Assay preparation and the Standard preparation at the 
wavelength of maximum absorbance at about 283 nm us- 
Ing OJ N sodium hydroxide to set the instrument, Calculate 
the quantlty, in ma, of flunixin (CuHnbN^G?) in the por- 
tion of Granules laken by the formula: 

(296.25 i 491.46)0 2,500Q(Au / A J 

in which 296.25 and 491.46 are the molecular weights of 
fiunixin and flunrxin meglumine, respectively; C is the con¬ 
centration, in mg per ml, of USP Flunixin Meglumine RS in 
the Standard preparation t and Au and As are the absorbances 
of the Assay preparation and the Standard preparation; re- 
$pectivefy. 
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Flunixln Meglumine łnjection 

DEFINITION 

Flunixin Meglumine łnjection is a stenie solution of Flunixin 
Meglumine in Water for łnjection, lt contains the equiva- 
lent of NLT 90,0% and NMT 110.0% of the labeled 
amount of flunixin (Cł^nFaNzOj), lt may contain phenol 
or another suitable pre$ervative. 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained rn the Assay. 

* B. Thin-Layer Chromatographic Identification Test 
( 201 ) 

Buffer: Dissolve 4.1 g of anhydrous sodium acetate in 
500 ml of water. Add 2.9 ml of gladal acetic add, and 
dilute with water to 1000 mL. 

Standard solution: 3 mg/mL of USP Runixm 
Meglumine RS in methanol 

Sample solution: Transfer the equivaient to 50 mg of 
flunixin from łnjection to a 50-mL centrifuge tubę. Add 
10 mL of Buffer ; and extract with 25 ml of ethyi ace¬ 
tate, Use the upper phase as the Sample solution, 
Chromatographic system 
Adsorbent: Siltca gel 
Application volume: 10 pi 
Developing solvent system: Toluene, ethyl acetate, 
glacial acetic acid, and water (75:25:10:1) 

Acceptance criteria: Meets the reguirements 

ASSAY 

* Procedurę 

Mobile phase: Methanol, water, and acetic add 
(70:30:1) 

Diluent: Methanol and water (70:30) 

System suitability solution: 0.33 mg/mL of USP 
Flunixtn Meglumine RS and 0.02 mg/mL of phenol in 
Diluent 

Standard solution: 0.33 mg/mL of USP Flunixin 
Meglumine RS in Diluent 

Sample solution: Transfer an amount of łnjection 
equivałent to 500 mg of fiumxin to a 250-mL volumet- 
ric fiask, and dilute with Diluent to volume. Further di- 
lute this solution with Diluent to obtain a solution con- 
taining 0.2 mg/mL of flunixin. Pass a portion of this 
solution through a filter of 0.45-ft m or finer porę size, 
discarding the first few mL of the filtra te. 
Chromatographic system 
(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 275 nm 

Column: 4,6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 30° ± 2° 

Flow ratę: 1 mL/min 
łnjection volume: 20 mŁ 
System suitabillty 
Sample: System suitability solution 
Suitabillty requirements 

Resolution: NLT 17 between phenol and ffunixin 
meglumine 

Tailing factur: NMT 2.0 for flunixin meglumine 
Relative standard deviatlon: NMT 2.0% 

Anafysrs 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
flunixin (CmHtiFiN 2 02 ) in the portion of łnjection 
taken: 


r u - peak response from the Sample solution 

n - peak response from the Standard solution 

C$ = concentration of USP F!unixin Meglumine RS 
in the Standard solution (mg/mL ) 

Q - nominał concentration of ffunixin in the 
Sample solution (mg/ml) 

Hi = molecular weight of flunixin, 296.25 
Mri = mofecuiar wefght of flunixin meglumine, 

491.46 

Acceptance criteria: 90,0%-110.0% 

IMPURITIE5 
* OfiGANIC IMPURITIES 

Mobile phase, Diluent, System suitability solution, 
Sample solution, and Chromatographic system: Pro- 
ceed as directed in the Assay . 

SensitMty solution: 0.167 j.ig/mL of USP Flumxin 
Meglumine RS in Diluent from the Standard solution 
System suitability 

Sam pies: System suitability solution and SensitMty 
solution 

Suitability requirements 

Resolution: NLT 17 between phenol and fJunixin 
meglumine, System suitability solution 
Tailing factor: NMT 2.0, System suitability solution 
Relative standard deviatton: NMT 10,0%, SensitMty 
solution 

Signal-to-noise ratio: NLT 10, SensitMty solution 
AnaJysi s 

Samples: Sample solution and SensitMty solution 
Calculate the percentage of each impurity in the por¬ 
tion of łnjection taken: 

Result = (rufr T ) x 100 

r w = peak response of each indivrdual impurity 
from the Sample solution 

/> - sum of alt the peak responses from the Sample 

solution 

Acceptance criteria: See Tobie 1, Disregard any peak 
less than the response of the flunixin meglumine peak 
as obtained from the Sens/fmty solution (0.05%). bisre- 
gard the peak due to phenol, if present, which elutes at 
a relative retention time of 0.25 with respect to flunixin. 


Tobie 1 


Name 

Acceptance 

Criteria, 

NMT (°/o) 

Any unsaecined impurity 

1.0 

To tal imouriLies 

2.0 


SPECIFIC TESTS 

* Bacterial Endotgxins Test (85): NMT 4.54 USP Endo- 
toxin Units/mg of fiunixin 

* Sterility Tests (71): lt meets the requirements when 
tested as directed in Test for Sterility of the Product to Be 
Examined, Membranę Filtration. 

* PH (791): 7.8-9.0 

* Particuiate Matter in Injections (788): Meets reguire- 
ments if labeled for IV use 

ADDITIONAL REQUIREMENTS 

* Pagkaging and Storage: Preserve in multiple-dose eon- 
tainers, and storę between 2° and 30°, 

* Labeung: Label łnjection to indicate that it is for veteri- 
nary use only. 


Resuit = (r v /rs) x (Cj/C^) x (Hi/HJ x 100 
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9 USP Reference Standards (11) 
USP Endotox3n RS 
USP Flunixin Meglumine RS 


Floramln lyieglumarBe Pastę 

» Flunixin Meglumine Pastę contains an amount 
of flunixin meglumine (C14H11F3N2O2 - C7H17NO5) 
equivalent to not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amount 
of ffunixin (G^H-nF^Oa), 

Packagjing and storage—Preserve in a well-closed Con¬ 
tainer. 

USP Reference standards (11)— 

USP Flunixtn Meglumine RS 

Labeling—LabeJ the Pastę to indicate that it is for veterf- 
nary use only. 

Identification—The retention time of the major peak in 
the chromatogram of the Assay preparation corresponds to 
that in the chromatogram of tne Standard preparation, both 
reiative to the intemal standardy as obtained in the Assay. 
IViicrobiaB enumeratlon tests (61) and Tests for speci- 
fied mkroorganlsms (62)—It meets the requirements of 
the tests for absence of Staphylococcus aureus, Pseudomonas 
aeruginosa, Escherichia coli , and Salmonella species. 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
methanol, water, and glaciaf acetsc acid (70:30:1). Make ad- 
justments if necessary (see System Suitabliity under Chrom a- 
tography (621)), 

Interna! standard soiution —Drssolve a guantity of sod rum 
benzoate in water to obtain a soiution containifig 33 mg 
per mL 

Diluent —-Prepare a mlxture of methanol and water (7:3). 

Standard preparation —Transfer about 83 mg of USP 
Flunixin Meglumine RS, accurately weighed, to a 50-mL 
centrlfuge tubę. Add 5.0 ml of Internat standard soiution f 
20.0 mL of water, and 10>0 mL of methanol to the tubę, 
and rmx to dissolve. Transfer 10.0 mL of this soiution to a 
25-mL volumetric fiask, dilute with Diluent to volume, and 
mix. 

Assay preparation —Transfer an accuratefy weighed quan- 
tity of Pastę, equivalent to about 50 mg of ffunixin, to a 
50-mL centrlfuge tubę. Add 5.0 mL of Intemal standard solu - 
thn and 20,0 mL of water to the tubę, and rotate for 
20 minutes, Add lO.OmL of methanol, and mix. Heat the 
tubę in a water bath at 60° for 5 minutes, with occaslonal 
shaking. Continue rotating the tubę unti! cool, and centri- 
fuge, Transfer 10.0 ml of the elear supernatant to a 25-ml 
voTumetric fiask, dilute with Diluent to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
IEquid chromatograpb is equipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing LI. The 
flow ratę is about 1 mL per minutę. Chromatograpn the 
Standard preparation , and record the peak responses as di- 
rected for Procedurę: the refative retention times are about 
0.5 for sodium benzoate and 1.0 for flunixin meglumine; 
the resolution, between sodium benzoate and flunixin 
meglumine is not less than 1.9; and the relative standard 
deviation for repficate injections Is not morę than 2.0%. 


Procedurę —Separately inject equal volumes (about 10 jj L) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan* 
tity, in mg, of flunbcin (CMHHF 3 N 2 O 2 ) in the portron of Pastę 
ta (cen by the formula: 

(296.25 / 491.4Ó)(87.5Q(/W fo) 

In which 296.25 and 491.46 are the moletular weights of 
flunixin and flunixin meglumine, respectively; C is the ton- 
centration, in mg per mL, of USP Fiunixin Meglumine RS in 
the Standard preparation; and Ru and are the ratios of the 
peak responses for flunixin and sodium benzoate obtained 
from the Assay preparation and the Standard preparation , re- 
spectively. 


Fluocinolone Acetonide 



C 24 H 30 F 2 O 6 (anhydrous) 452.49 

Dihydrate 488.53 

Pregna-1,4-diene-3,2Q-dbne, 6,9-dif3uoro-n,21-dihydrDxy- 
16,1 7-[(1-methylethylidene)bis(oxy)J-, (óot,11 ft 16oc)-; 

6cx,9-Difluoro-11 p, 16^,1 7,21-tetrahydroxypregna-1,4-diene- 
3,20-dione, cyciic 16,1 7-acetal with acetone [67-73-2]. 

DEFINITION 

Fluocinolone Acetonide is anhydrous or contains two mole- 
cuies of water of hydration. It contains NLT 97.0% and 
NIMT 102 . 0 % of fluocinolone acetonide (C^HsoFzOs), cah 
culated on the dried bas is. 

IDENTIFICATION 

» A. Infrared Absorptson (197K); If a difference appears, 
dissolve portions of both the sampJe and the USP Refer- 
ence Standard in ethyl acetate, evaporate to dryness, and 
repeat the test on the residues. 

* B. The retention time of the major peak of the Sampie 
soiution corresponds to that of tne Standard soiution , as 
obtained in the Assay. 

ASSAY 

e Procedurę 

Mobile phase: Acetonitrile, tetra hydrof uran, and water 
(13:10:77) 

Diluent: Acetonitrile and tetra hydrof uran (13:10) 
Standard soiution: 0,2 mg/ml of USP Fluocinolone 
Acetonide RS, prepared as follows. Transfer a suitable 
amount of USP Fluocinolone Acetonide RS to a suitable 
voiumetrie fiask, and dissolve in a volume of Diluent 
equal to 23% of the fiask vofume. Dilute with water to 
volume. 

Sampie soiution: 0,2 mg/mL of Fluocinolone Aceto- 
nide, prepared as follows. Transfer a suitable amount of 
Fluocinolone Acetonide to a suitable voiumetric fiask, 
and di$$olve in a volume of Diluent equal to 23% of the 
fiask volume. Dilute with water to volume. 
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Chromatographic system 

(See Chromatogrophy (621), System Suito bil i ty.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x IG-cm; 5-pm packing LI 
How ratę: 2.5 mL/min 
Injection volume: 20 jliL 
System suitability 
Sample; Standard soiution 
Suitability requirements 
Tarling factor: NMT 1.5 
Relative standard deviation: NMT 3*0% 

Analysis 

Sam pies: Standard soiution and Sample soiution 
Calcu la te the percentage of fluocinolone acetonide 
(CiĄHaoF^O^) «n the portion of Fluocinolone Acetonide 
taken: 

Result - (ru/rS) x (C 5 / Cu) x 1 00 

ru = peak response from the Sample soiution 

r$ = peak response from the Standard soiution 

Cs - concentration of USP Fluocinolone Acetonide 
RS in the Standard soiution (mg/mL) 

Cu ~ concentration of Fluocinolone Acetonide in 
the Sample soiution (mg/mL) 

Acceptance criteria: 97.0%-102.0% on the dried basis 

e ORGANlC flMPURBTIES 

Protect the Solutions from fight throughout the test* 
Mobile phase: Acetonitrile and water (45:55), prepared 
as folfows. Mix 450 mL of acetonitrile and 500 mL of 
water, and allow to equilibrate. Add water to make 
1000 mL 

System suitability soiution: 0.25 mg/mL each of USP 
Fluocinolone Acetonide RS and USP Triamcinolone 
Acetonide RS, prepared as follows. Transfer suitable 
amounts of USP Fluocinolone Acetonide RS and USP Tri¬ 
amcinolone Acetonide RS to a suitable volumetric fiask. 
Dissolve in 45% of the fiask volume of acetonitrile, and 
dii ute with water to volume. 

Standard soiution: 0.025 mg/mL of USP Fluocinofone 
Acetonide RS in acetonitrile 

Sample soiution: 2.5 mg/mL of Fluocinolone Acetonide 
in acetonitrile 
Chromatographic system 
(See Chromatography (621), Sysferr? Suitability,) 

Modę: LC 

Detector: UV 238 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1 mL/min 

Injection vofume: 20 pL 

Run time: 4 times the retention time of fluocinolone 
acetonide 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

[Notę—T he relative retention limes for triamcinolone 
acetonide and fluocinolone acetonide are 0,85 and 
1 . 0 , respectively,] 

Suitability requirements 

Resolution: NLT 2.0 between triamcinolone aceto¬ 
nide and fluocinolone acetonide, System suitability 
sofution 

Relative standard deviation: NMT 1 0.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calcu lale the percentage of each impurity in the por¬ 
tion of Fluocinofone Acetonide taken: 

Result = (rufrs) x ( Q/C u ) x 100 

r u - peak response of any impurity from the 
Sample soiution 


fs = peak response of fluocinolone acetonide from 
the Standard soiution 

Ci - concentration of USP Fluocinolone Acetonide 
RS in the Standard soiution (mg/mL) 

Cu = concentration of Fluocinolone Acetonide in 
the Sample soiution (mg/mL) 

Acceptance criteria 

Any individual Impurity: NMT 1%; NMT one such 
peak is greater than 0.5%. 

Total impurities: NMT 2.5%. Disregard any peak be- 
low 0.05% of the peak area of fluocinolone acetonide 
from the Standard soiution. 

SPECIFIC TEST5 

Optical Rotation, Spedfio Rotation (781S) 

Sample soiution: 10 mg/mL in methanol 
Acceptance criteria: +98° to +108* 

* Loss ON BRYING (731) 

Analysis: Dry under vacuum at 105° for 3 h. 
Acceptance criteria: NMT 1.0% for anhydrous Fluocin¬ 
olone Acetonide; NMT 8.5% for hydrous Fluocinolone 
Acetonide 

ADD1TIONAI R EQUI REM EN T 5 

* Packaging and Storage: Preserve in welf-closed 
containers* 

* Labeling: La bet it to indicate whether it is anhydrous ot 

hydrous. 

* USP Reference Standards (11) 

USP Fluocinolone Acetonide RS 
USP Triamcinolone Acetonide RS 


Fluocinolone Acetonide Cream 


» Fluocinolone Acetonide Cream contains not less 
than 90.0 percent and not morę than 1 10.0 per- 
cent of the labeled amount of C 24 H 30 F 2 O 6 . 

Packaging and storage —Preserve in collapsible tubes or 
tight containers. 

USP Reference standards (11)— 

USP Fluocinolone Acetonide RS 
USP Norethlndrone RS 

Identifkation— Transfer a guantity of the Cream, equiva- 
lent to about 0.5 mg of fluocinolone acetonide, to a centrt- 
fugę tubę, disperse it in 5 mL of water, add 10 mL of chlo¬ 
roform, shake, and centnfuge. Remove and discard the 
aąueous layer, add 10 mL of water to the tubę, shake, and 
centrifuge. Dry about 2 mL of the chloroform extract over 
about 200 mg of anhydrous sodrum sulfate: the dried ex- 
tract responds to the Thin-Layer Chromatographic identifka¬ 
tion Test (201), 50 pL of the dried chloroform extract and 
50 pL of a Standard soiution containlng about 50 pg per ml 
of USP Fluocinolone Acetonide RS being applied, and a ma¬ 
turę of chloroform and diethylamine ( 2 : 1 ) being used for 
development, 

Mkrobial enumeration tests (61) and Tests for speri- 
fisd microorgafiisms (62)—It meets the requirements of 
the tests for absence of Staphylococcus aureus and Pseudo- 
monas aeruginosa. 

Minimum fiJU (755): meets the reguirements. 

Assay— 

interna! standard soiution —Dissolve USP Norethindrane 
RS in acetonitrile to obtain a soiution containing about 
200 pg per mL. 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Fluocinolone Acetonide RS in acetonitrile to 
obtain a soiution having a known concentration of about 
300 fig per mL, Transfer 5.0 mL of this soiution, 6.0 mL of 
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Interna! standard solution , and 15.0 mL of water to a 50-ml 
volumetric fiask. Dilute with acetonitrile to volurne, and mix. 
The Standard preparation contains 30 ^tg of U5P Fluocino- 
lone Acetonide RS per mL, 

Mobile soivent —Prepare a mixture of water and acetoni- 
trile (5:3). Adjust the ratio as necessary to obtain suitable 
chromatographic performance. 

Assay preparation —Dissolve an accurateiy weighed por- 
hon of Cream, equivafent to about 0,75 mg of fiuocinolone 
acetonide, in about 10 mL of acetonitrile by heating on a 
steam bath. Transfer the mixture to a 25-mL voJumetric fiask 
wlth the a id of three 2-mL portions of acetonitrile. Add 
3.0 mL of Interna! standard solution and 5.0 ml of water, 
cod, and mix. Dilute with acetonitrile to volume, mix, and 
cool in an ice bath. Centrifuge or fil ter the mixture to ob¬ 
tain a dear solution. 

Apparotus^ Use a high-pressure liquid chromatograph 
(see Ćhromatography (62^}) of the generał type equjpped 
with a detector for monitoring UV absorbance at about 254 
nm, and capable of providing a flow ratę of about 2 ml per 
minutę for the Mobile solvenL Use a column that contains 
packing LI. 

Procedurę-^ Chromatograph equal yolumes of the Assay 
preparation and the Standard preparation. Three rep li ca te in- 
jections of the Standard preparation show a resolution factor 
of not less than 2.0 between the peaks for norethindrone 
and fiuocinolone acetonide and a relative standard deviation 
of not morę than 1.5%. Calcuiate the guantity, in mg, of 
In the portion of Cream taken by the formula: 

0.02SC(Ru/Rs) 

in which C is the concentration, in fig per mL, of U5P Fluo- 
cinolone Acetonide RS in the Standard preparation; and R u 
and R s are the ratios of the peak areas of rluocinolone aceto¬ 
nide and norethindrone obtained from the Assay preparation 
and the Standard preparation , respectiveiy. 


FBiacłdooBone AcetoraacSe Oigutment 

» Fiuocinolone Acetonide Ointment contains not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 

C24H30F2O15, 

Patkaging and storage —Preserve in coflapsible tubes or 
tight containers, 

USP Reference standards (11)— 

USP Fiuocinolone Acetonide RS 
USP Norethindrone RS 

Identification —Evaporate 1 0,0 mL of the Assay preparation 
obtained En the Assay to dryness, and dissolve the resfdue En 
1 mL of chloroform: it responds to the Thin-fayer Chromato¬ 
graphic Identification Test (201), 50 pL of the test solution 
and 50 pL of the Standard solution, containing about 50 pg 
per ml of USP Fiuocinolone Acetonide RS, beEng appiied 
and a mixture of chloroform and diethylamine (2:1) being 
used for deveJopment, 

Mkrobial enurnieration tests (61) and Tests for speci- 

fied ffnicroorgaiiisms (62)—It meets the reąuirements of 
the tests for absence of Staphyiococcus aureus and Pseudo- 
monas aeraginosa. 

Minimum fili <755): meets the requlrements. 

Assay— 

Internal standard solution- —Dissolve a suitable quantity of 
USP Norethindrone RS in methanol to obtain a solution con¬ 
taining about 850 pg per mL. 


Diiuted internal standard solution —Transfer 5.0 ml of Im 
terna! standard solution to a 250-mL fiask. Dilute with meth- 
ano! to vo!ume, and mix. 

Standard preparation— Dissolve an accurateiy weighed 
quantity of USP Fiuocinolone Acetonide RS in acetonitrile to 
obtain a solution having a known concentration of about 
200 pg per ml. Transfer 10,0 mL of this solution and 2.0 mL 
of Internal standard solution to a 100-mL volumetric fiask. 
Dihitp with methanol to volume, and mEx. The concentra¬ 
tion of USP Fiuocinolone Acetonide RS in the Standard prep¬ 
aration is 20 jag per mL. 

Mobile solvent— Prepare a mtxture of acetonitrile and 
water (1:1). Adjust the ratio as necessary to obtain suitable 
chromatographic performance. 

Assay preparation —Transfer an accurateiy weighed por- 
tion of Ointment, equivalent to about 0.7 mg offluoclno- 
lone acetonide, to a 50-mL, round-bottom centrifuge tubę. 
Add 35.0 mL of Diiuted internal standard so!ution f emulsify 
using an ultrasonic probe, and centrifuge to bring the insoh 
uble matter to the bottom, The elear supernatant is the As¬ 
say preparation. 

Apparatus —Use a suitable high-pressure IEquid chromato¬ 
graph (see Chromatography (621)) of the generał type 
equipped with a detector for monitoring UV absorbance at 
about 254 nm, and capable of providing a flow ratę of 
about 2 mL per minutę for the Mobile so!vent. Use a 50-cm 
x 4-rnm column that contains packi ng LI so as to provide a 
resolution factor, R (see Chromatography (621)), of at least 
2.0 between peaks for norethindrone and fiuocinolone 
acetonide. Three replicate injections of the Standard prepara¬ 
tion show a rdative standard deviation of not morę than 
1.5%. 

Procedurę —Chromatograph equal volumes of the Assay 
preparation and the Standard preparation , adjusting the sys¬ 
tem as necessary to obtain peaks of between about 50% 
and 90% of fu 11-scalę. Calcuiate the guantity, in mg, of 
C^hboFzOó in the portion of Ointment taken by the formula: 

0.035C(fl u /ft s ) 

in which C is the concentration, in pg per ml, of USP Fluo¬ 
dnolone Acetonide RS in the Standard preparation; and Ry 
and are the ratios of the peak areas of rluocinolone aceto¬ 
nide and the internal standard obtained from the Assay 
preparation and the Standard preparation , respectively. 


Fiuociraolone Acetonide Topjcal Solution 

» Fiuocinolone Acetonide Topical Solution eon- 
tains not less than 90,0 percent and not morę 
than 110.0 percent of the labeled amount of 

C24H30F2O6, 

Packaging and storage— Preserve in tight containers. 

USP Refererace standards <11}— 

USP Fiuocinolone Acetonide RS 

identif kation —Transfer a guantity of Topical Solution, 
equivalent to about 0.5 mg of fiuocinolone acetonide, to a 
separator, add 5 mL of water, and extract with 10 mL of 
chloroform. Withdraw the chloroform layer into a second 
separator, wash with 10 mL of water, and dry about 2 mL of 
the chloroform extract over about 200 mg of anhydrous so- 
dium sulfate: the dried extract responds to the Thin-Layer 
Chromatographic Identification Test <201), 50 pL of the dried 
chloroform extract and 50 pL of the Standard solution being 
appiied, and a mixture of chloroform and diethylamine (2:1) 
betng used for deveiopment, 

Microbial enumeration tests (61) and Tests for specl- 
fied mkroorgamsms <62}—It meets the reąuirements of 
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the tests for absence of Staphyfococcus aureus and Pseudo- 
monas aeruginosa, 

Assay— 

Interna! standard solution —Dissolve norethindrone Sn ace¬ 
tonitrile to obtain a solution containing about 200 pg per 

mL. 

Standard preparation —D issol ve an accurately weighed 
quantity of USP Fluodnolone Acetonide RS in acetonitrile to 
obtain a solution having a known concentration of abuuL 
200 |ug per mL. Transfer 5*0 mL of this solution, 4,0 mL of 
Intemal standard solution , 10 mL of propylene glycot, and 
about 25 mL of acetonitrile to a 50-mL voiumetric fiask. 

Mix, cool to room temperaturę, dilute with acetonitrile to 
voiume, and mix, The finał concentration of USP Fluodno¬ 
lone Acetonide RS is 20 pg per ml. 

Mobile solvent —Prepare a mixture of water and acetoni¬ 
trile (3:2). Adjust the rado as necessary to obtain suitable 
chromatographic performance. 

Assay prepara tion —Transfer an accurately measured vol- 
ume of Topical Solution, equivalent to about 0*5 mq of fluo¬ 
dnolone acetonide, to a 25-mL volumetrIc fiask. Ada 2,0 mL 
of interna! standard solution and 10 mL of acetonitrile. Mix, 
cool to room temperaturo, dii u te with acetonitrile to vol- 
ume, and mix* 

Apparatus —Use a suitable high-pressure llquid chromato¬ 
graph (see Chromatography (62 1» of the generał type 
equipped with a detector for monitoring UV absorbance at 
about 254 nm, and capable of prodding a flow ratę of 
about 2 mL per minutę for the Mobile solvenl Use a column 
containing packing LI so as to provide a resolution factor, 

R, of at least 2.0 between peaks for norethindrone and fluo- 
cinoione acetonide. 

Procedurę —Chromatograph equaf voiumes of the Assay 
preparation and the Standard preparation , adjusting the sys¬ 
tem as necessary to obtain peaks uf between about 50% 
and 90% full-scale. Calculate the guantity, in mg, of 
C 24 H 30 F 2 O 0 in each mL of the Topical Solution taken by the 
formula: 

0mS(C/V)(Ru/Rs) 

in wliich C is the concentration, in jug per mL, of USP FJuo- 
cinofone Acetonide RS in the Standard preparation; V is the 
volume, in mL, of Solution taken; and R u and are the 
ratios of the areas of the fluodnolone acetonide peak to the 
interna! standard peak obtained from the Assay preparation 
and the Standard preparation , respectively. 


Fluociraonide 



C 26 H nhO? 494.52 

Pregna-1,4d3ene-3,2G-dione, 21 -(acetyloxy)-6 / 9-difluoro- 
1 1 -hydroxy-1 6,1 7-[(l-meLhy3ethylidene)bi5(oxy)]-, (6 oł, 

11 ftlóoc)-, 

óo,,9-Difluoro-1 1 fj,l 60 :, 1 7,21 - tetrahydroxypregna-l y 4“diene- 
3,20-dione, cyclic 16,17-acetal with acetone, 21 -acetate 
[356-12-7], 

» Fluocinonide contains not less than 97,0 per- 
cent and not morę than 103,0 percent of 
C 26 H 32 F 2 O 7 , calculated on the dried basis. 


Packagirog and siorage —Preserve in well-closed contain- 
ers, 

USP Reference standards (11)— 

USP Fluocinonide RS 
Identification— 

A: Infrared Absorption (197K). 

B: Ultraviolet Absorption (19 7U)— 

Solution: 7 0 jig per mi . 

Medium: methanol. 

Absorptivities at 238 nm, calculated on the dried basis, do 
not differ by morę than 3,0%, 

Specifk rotation (7815): between +81° and +89°. 

Test solution: 10 mg per mL, in chloroform. 

Loss on drymg (737)—Dry it at 105° for 3 hours: it loses 
not morę than 1 . 0 % of its weight. 

Residue on śgnitśon (281): negligible, from 100 mg* 
Chromatographic purity— 

Mobile phase and Chromatographic system —Proceed as di- 
rected in the Assay. 

Test preparation —Transfer about 25 mg of fluocinonide, 
accurately weighed, to a 10-mL volumetric fiask, add aeeto- 
nitrile to vo3ume, and mix* 

Procedurę —Inject 30 pL of the Test preparation into the 
chromatograph, record the chromatografii, and measure 
the area responses of all peaks* Calculate the area percent- 
age of each peak observed in the chromatogram* The larg- 
est secondary peak is not morę than 1 * 0 % of the total area, 
and no other secondary peak is morę than 0*5% of the total 
area. The sum of the areas of all peaks, other than the main 
peak, does not constitute morę than 2 . 0 % of the total area. 
Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitrile and water (1:1). Make adjustments if necessary 
(see System Su i ta bility under Chromatography (621)). 

Standard preparation— Transfer about 25 mg of USP 
Fluocinonide RS, accurately weighed, to a 100-mL volumet- 
ric fiask, add acetonitrile to vo!ume, and mix. Transfer 
10.0 mL of this solution to a 100-mL volumetric fiask, dilute 
with Mobile phase to volume, and mix to obtain a solution 
having a known concentration of about 0.025 mg of USP 
Fluocinonide RS per mL. 

Assay preparation— Using about 25 mg of Fluocinonide, 
accurately weighed, proceed as dfrected for Standard prepa¬ 
ra tion. 

Chromatographic system (see Chromatography (621))— The 
liguid chromatograph is eauipped with a 254-nm detector 
and a 3.9-mm x 30<m column that contains packing LI. 

The fiow ratę is about 2 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di- 
rected for Procedurę: the relative standard deviation for replb 
cate injections is not morę than 1 *5%. 

Procedurę —Separately inject equal volumes (about 30 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of C 26 H 32 F 2 O? in the portion of Fluocinonide 
taken by the formula: 

7 0QQC(ru /rś) 

in which C is the concentration, fn mg per mL, of USP 
Fluocinonide RS in the Standard preparation; and ru and r* 
are the peak responses due to the fluocinonide obtained 
from the Assay preparation and the Standard prepara tion t re- 
spectively. 
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Fluocinonide Cream 


» Fluocinonide Cream contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of fluocinonide (C 26 H 32 F 2 O 7 ). 

Pacltaging and storage Preserve in collapsibie tubes or 
tight containers. 

USP Reference stand ards (11)— 

USP Fluocinonide RS 

IdentIfkation—Weigh an amount of Cream, equiva!ent to 
about 2.5 mg of fluocinonide, into a glass-stoppered, 

100-mL centrifuge tubę containing 5 mL of water and 
10 mL of methanol. Add 20 mL of cyclohexane, shake vigor- 
ously, centrifuge, and dlscard the upper phase. Add 20 mL 
of water and 5 mL of chloroform, shake vigorousiy, centri¬ 
fuge until the lower phase is elear, and dlscard the upper 
phase. The elear chloroform extract is the Test solutbn , Sep- 
arately apply 10 pL of the Test solutbn and 10 pL of a Stan¬ 
dard solution havlng a eoncentration of 0.5 mg per mL of 
USP Fluocinonide RS in chloroform to equidlstant points 
about 2 cm from one end of a thin-layer chromatographic 
piąte (see Chromatogrophy (621)), coated with a 0.25-mm 
layer of chromatographic silica geL Allow the applications to 
dry, and develop the chrom a tog ram in a suitable chromato¬ 
graphic chamber using a mixture of chloroform and acetone 
(4:1). Alr-dry, and view under short-wavelength UV light: 
the principal spot from the Test solution corresponds to that 
obtained from the Standard solution, 

Microbfal enumeration tests (61) and Tests for speci- 
fled microorganisms (62>—It meets the reguirements of 
the tests for absence of Staphylococcus oureus and Pseudo- 
monas aeruginoso. 

Minimum fili (755): meets the requirements. 

Assay— 

Mobile phase— Prepare a fiftered and degassed mixture of 
acetonitrile and water (1:1). Make adjustments if necessary 
{see System Suitobility under Chromatogrophy (621)). 

Standard preparation —Disso!ve an accurately weighed 
quantity of USP Fluocinonide RS En acetonitrile to obtain a 
solution having a known eoncentration of about 200 jig per 
mL. Transfer 1 0.0 mL of this solution and 1 0.0 mL of water 
to a 100-mL volumetric fiask, Dilute with acetonitrile to vol- 
ume, and mlx. The finał eoncentration of USP Fluocinonide 
RS is 20 pg per mL. 

Assay preparation— Transfer an accurately weighed quan- 
tity of Cream, containing about 2 mg of fluocinonide, to a 
100-mL vo!umetric fiask. Add about 60 mL of acetonitrile, 
and dissolve the cream by heating on a steam bath. Add 
10.0 mL of water, and alfow to cool. Dilute with acetonitrile 
to volume, and mix. Fil ter the mixture through a fine- 
sintered glass funnel, using vacuum, and use the filtrate. 

Chromatographic system (see Chromatogrophy (621))—The 
Iiquid chromatograph is eouipped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 

The flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di- 
rected for Procedurę: the column effidency is not less than 
45UU theoretica! plates and the relative standard deviation 
for replicate injeotions is not morę than 2.0%. 

Procedurę —Chromatograph equa! volumes (about 20 pi) 
of the Assay preparation and the Standard preparation, re¬ 
cord the chromatograms, and measure the peak responses 
due to fluocinonide. Calculate the guantity, in mg, of fluoci- 


nonide {CzeHj^FzO?) in the portion of Cream taken by the 
formula: 

0Aąr v /rs) 

in which C is the eoncentration, in jig per mL, of USP 
Fluocinonide RS in the Standard preparation; and f*, and r* 
are the peak responses due to fluocinonide obtained from 
the Assay preparation and the Standard preparation i, respec- 
tively. 


Fluocinonide Gel 


» Fluocinonide Cel contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of fluocinonide (C 20 H 32 F 2 O 7 ). 

Packaging and storage— *Preserve in collapsibie tubes or 
tight containers, 

USP Reference standards (11)— 

USP Fluocinonide RS 

Identification—Weigh an amount of Gel, equiva!ent to 
about 2.5 mg of fluocinonide, into a glass-stoppered, 50-mL 
centrifuge tubę containing 20 mL of sodium chioride solu¬ 
tion (1 m 10). Add 5 mL of chloroform and 15 ml of meth¬ 
anol, and shake vigorously. Centrifuge to clarify the chloro¬ 
form layer, and remove the solid materiał present at the 
interphase. Discard the upper phase. Dry a portion of the 
chloroform layer over anhydrous sodium suifate. Using the 
drred extract as the Test preparation, proceed as directed in 
the Identification test under Fluocinonide Cream, beginning 
with "Apply 10 pL of the Test solution" 

Minimum fili (755): meets the requirements. 

Assay— 

Mobile phase^ Prepare a mixture of acetonitrile and water 
(1:1). Make adjustments If necessary (see System Suitability 
under Chromatography {621}). 

Standard preparation— Dissolve an accurately weighed 
guantity of USP Fluocinonide RS in acetonitrile to obtain a 
solution having a known eoncentration of about 200 ytg per 
mL. Transfer 10.0 mL of this solution to a 100-mL volumet- 
ric fiask, dilute with acetonitrile to volume, and mix. The 
finał eoncentration ts 20 jag per mL. 

Assay preparation—' Transfer an accurately weighed quam 
Lity of Gel, containing about 2 mg of fluocinonide, to a 
100-mL volumetric fiask. Add about 60 mL of acetonitrile, 
and dissołve the gel by heating on a steam bath. Cool to 
foom temperaturę, dilute with acetonitrile to volume, and 
mix. Centrifuge a portion at about 2500 rpm for about 
5 minutes. Filier a portion of the centrifugate through an 
acetonitrile-insoluble membranę filter. The filtrate 1 $ the As¬ 
say preparation . 

Chromatographic system {see Chromatogrophy (621))—The 
!tquid chromatograph is eouipped with a 254-nm detector 
and a 3.9 -mm x 30-cm column that contains packing LI. 
The flow ratę is about 2 mL per minutę, Chromatograph the 
Standard preparation, and record I he peak responses as di 
rected for Procedurę; the re!ative standard devfation for repli¬ 
cate injections is not morę than 1.5%. 

Procedurę—Separately inject equal vofumes (about 20 jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Caiculate the quan- 
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tity, m mg, of C 2 SH 32 F 2 G 7 in the portion of Cel taken by the 
formula: 

0 AC(ry/r s ) 

in which C is the concentration, in pg per mL, of USP 
Fluocinonide RS in the Standard preparation; and ru and 
are the peak responses due to fluocinonide obtained from 
the Assay preparation and the Standard preparation , respec- 
tively< 


Fluocinonide Ointment 


» Fluocinonide Ointment contains not less than 
90,0 percent and not morę than 110.0 percent of 
the labeled amount of fluocinonide (C 26 H 32 F 2 O 7 ). 

Packaging and storage— Preserve in collapsible tubes or 
tight containers. 

USP Reference standards (11)— 

USP Fluocinonide RS 

Identification —Wetgh an amount of Ointment, equivalent 
to about 2.5 mg of fluocinonide, Into a glass-stoppered, 
50-mL centrifuge tubę containing 20 ml of cyclohexane. 
Cently disperse to form a suspension. Add 5 mL of water 
and TO ml of methanol. Shake vigorously, ailow the phases 
to separate, and discard the upper phase, Add 20 mL of 
water and 5 mL of chloroform, shake vigorously, centrifuge, 
and transfer a portion of the chloroform layer to a smal! test 
tubę containing about 200 mg of anhydrous sodium sulfate. 
Mix, and allow to stand until the extract is elear. Using the 
elear chloroform extract as the Test preparation, proceed as 
directed in the Identification test under Fluocinonide Cream , 
beginning with "Appiy 10 pL of the 7esf sofuthn" 

Minimum fili (755): meets the requirements. 

Assay— 

Mobile phase —P rep are a filtered and degassed mixture of 
aceton itrile and water (1:1). Adjust the ratio as necessary to 
obtain suitable chromatographic performance. 

Standard preparation —Dis$olve an accurately weighed 
guantity of USP Fluocinonide RS in acetonitrile to obtain a 
solution having a known concentration of about 400 pg per 
mL. Transfer 10.0 mL of this solution to a 100-mL volumet- 
rie fiask. Di lute with methanol to vo!ume, and mix. The finał 
concentration of USP Fluocinonide RS is about 40 pg per 
mL. 

Assay preparation —Transfer an accurately weighed quan- 
Uty of Ointment, containing about 1.35 mg of fluocinonide, 
to a round-bottom, 50-mL centrifuge tubę, Add 35.0 mL of 
methanol. Emulsify, using an ultrasonic probe, and centri¬ 
fuge to bring the msołuble matter to the bottom. The elear 
supernatant is the Assay preparation. 

Chromatographic system (see Chromatography (621))— 
Proceed as directed under Fluocinonide Cream, except that 
the flow ratę for the Mobile phase is about 1 mL per minutę. 

Procedurę —Sęparately inject equal vo!umes (about 20 pi) 
of the Standard preparation and fhe Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of fluocinonide (C 20 HJ 2 F 2 O 7 ) in the portion of 
Ointment taken by the formula: 

0,035 C(r u fr s ) 

in which C is the concentration, in pg per ml, of USP 
Fluocinonide RS in the Standard preparation; and ru and 
are the peak responses due to fluocinonide obtatned from 
the Assay preparation and the Standard preparation, respec- 
tively. 


Fluocinonide Topical Solution 

» Fluocinonide Topical Solution contains not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of C 26 H 32 F 2 O?. 

Packaging and storage —Preserve in tight: containers. 

USP Reference standards (11)— 

USP Fluocinonide RS 

Identification—Transfer an amount of Topical Solution, 
equiva!ent to about 2.5 mg of fluocinonide, to a glass-stop- 
pered, 50-mL centrifuge tubę containing 5 ml of water and 
10 mL of methanol, add 20 mL of cydonexane, shake v]gor- 
ously, centrifuge, and discard the upper phase. Add 20 mL 
of water and 5 mL of chloroform, shake vigorously, centri¬ 
fuge until the lower phase is elear, and discard the upper 
phase. The elear chloroform extract is the test solution. Pro¬ 
ceed as directed in the Identification test under Fluocinonide 
Cream beginning with "Appiy 10 jliL of the Test solution" 
Minimum fili (755): meets the requirements. 

Aicohol eon tent — 

Standard solution— Difute 20,0 mL of aicohol with metha¬ 
nol to volume in a 200-mL volumetric fiask. 

Internal standard solution —Di lute 20.0 mL of isopropył al- 
cohol with methanol to volume in a 100-mL vofumetric 
fiask. 

Test preparation—Using a 'To contain" pipet, transfer 
2 mL of Topical Solution to a 100-mL volumetric fiask, rins- 
ing the pipet 3 Limes with methanol and coliecting the rins- 
ings in the vo!umetric fiask, Add 5.0 mL of Interna! standard 
solution, diiute with methanol to volume, and mix. 

Standard preparation Pipet 6 mL of the Standard solution 
and 5 mL of the Internat standard solution into a 100-mL 
volumetric fiask, dilute with methanol to volume, and mtx. 

Chromatographic system {see Chromatography (621)}—The 
gas chromatograph is eguipped with a flame-ionization de- 
tector and a 2 -mm x 1 . 8 -m gtass column that is packed 
with 80' to 100 -mesh paeking 53. The carrier gas is nitro- 
en or helium, flowing at a ratę of about 40 mL per minutę, 
he injection port andf detector temperatures are maintained 
at about 225°. The column temperaturę is maintained at 
about 130°. Chromatograph the Standard preparation, re¬ 
cord the chromatogram, and determine the peak response 
ratio as directed for Procedurę . Adjust the carrier gas flow 
ratę so that the resolution, R, of aicohol and isopropył alco- 
hol is not less than 1.5; the tailing factor of the afconof peak 
is not morę than 1,25; and the relative standard deviation 
for peak response ratios from replfcate Injections is not morę 
than 1.5%. 

Procedurę— Separately inject equal volumes (2 pL to 3 pL) 
of the Test preparation and the Standard preparation into the 
chromatograph, record the chromatograms, and measure 
the responses for the major peaks. Calculate the percentage 
(v/v) of C 2 H 5 OH in the Topical Solution taken by the 
formula: 

(0,3)(95.45){Ry / R$) 

in which 95.45 is the percentage (v/v) of C 2 H 5 OH in USP 
Aicohol; and R u and are the peak response ratios obtained 
from the Test preparation and the Stanaard preparation , re- 
spectively: between 28.4% and 39.0% of C 2 H 5 OH is pres- 
ent 

Assay— 

Mobile phase —Use a mixture of acetonitrile and water 
(55:45). Make adjustments rf necessary (see System Suitabil- 
ity under Chromatography (621)). 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Fluocinonide RS in acetonitrile to obtain a 
solution containing about 500 pg per mL. Transfer 2.0 mL of 
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this solution to a 25-mL volumetric fiask. Di lute with Mobile 
phase to volume y and mix to obtain a solution having a 
known concentration of about 40 pg of USP Fluocinonide RS 
per mL. 

Assay preparation— Using a "to contain" pipet, transfer a 
volume of Topical Solution, equivalent to about 1 mg of 
fluocinonide, to a 25-mL yolumetric fiask, rinsing the pipet 
with about 5 mL of Mobile phase, and adding the rinsings to 
the vo!umetric fiask, diJute with Mobile phose to volume, 
and mix. 

ChromaŁographic system (see Chromatography (621))—The 
liguid chroma tog raph is eauipped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 1 ml per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di- 
rected for Procedurę: the tatlrng factor for the analyte peak is 
not morę than 1.5; and the refative standard deviation for 
replkate injections is not morę than 1.5%, 

Procedurę—Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu Jatę the quan- 
tity, In mg, of C^HjzFjO? in each mL of the Topical Solution 
taken by the formula: 

0.025(0/ WW ls) 

in which C is the concentration, in pg per mL, of USP 
Fluocinonide RS in the Standard preparation; V is the vol- 
ume, in mL, of Topical Solution taken; and r u and r s are the 
peak responses due to fluocinonide obtained from Lhe Assay 
preparation and the Standard preparation , respectiveły. 


Fluorescein 



C 2 oH I2 Oj 332.31 

Spiro[isobenzofuran-l (3LQ,9'-[9L/]xantben-3-one, 3',6'- 
dihydroxy-. 

Fluorescein [2321-07-5]. 

» Fluorescein contains not less than 97.0 percent 
and not morę than 102.0 percent of C20H12O5, 
calculated on the anhydrous basis, 

PacEtaging and storage —Preserve in tight containers. 

USP Reference standards (11)— 

USP Diacetylfluorescein RS 
C 24 H 16 0 ? 416.39 
USP Fluorescein RS 

Identification, Infrared Absorpiton (19 7K): previous!y 
dried over silka gel for 16 hours. 

Water Determina tion, Method / (921 >: not morę than 

1.0%. 

Zine— Suspend 100 mg in 10 mL of a saturated solution of 
sodium chlortde, add 2 mL of 3 N hydrochloric acid, mix, 
fil ter, and add 1 mL of potassium ferrocyanide TS to the 
fil tratę: no turbidity is produced. 

AcHfEavine —Suspend 10 mg in 5 mL of water, swirl the 
mixture, and filter. To the ftltrate add a few drops of sodium 
salicylate solution (1 in 10): no precipitate is formed. 

Assay— 

Standard preparation —Dlssolve about 110 mg of USP 
Diacetylfluorescein RS, accurately weighed, in 10 mL of alco- 


hol contained in a 100-mL volumetric fiask. Add 2 mL of 2.5 
N sodium hydroxide, and heat on a steam bath at about 
the boi ling temperaturę for 20 minutes, with frequent 
swirling. Cool, dii Ute with water to volume, and mix. Dilute 
quantitatively and stepwise with water to obtain a solution 
having a known concentration of about 1.1 pg of diacetyb 
fluorescein per mL. Transfer 3.0 mL of this solution to a 
100-mL volumetric fiask contamincj 20 mL of pH 9.0 aikaline 
borate buffer (see Buffer Solutions tn the section Reagents , 
Indicators, and Solutions), dilute with water to volume, and 
mix. 

Assay preparation— Dissolve about 90 mg of Fluorescein, 
accurately weighed, in 10 ml of alcohol contained in a 
100-mL volumetric fiask. Add 2 ml of 2.5 N sodium hydrox- 
ide, and heat on a steam bath at about the boiling temper¬ 
atura for 20 minutes, with freguent swirling. Cool, dilute 
with water to volume, and mix. Dilute quantitatively and 
stepwise with water to obtain a solution having a concentra¬ 
tion of 0.9 pg per mL. Transfer 3.0 mL of this solution to a 
100-mL Yolumetnc fiask contaming 20 mL of pH 9.0 aikaline 
borate buffer (see Buffer Solutions in the section Reagents, 
Indicators >, and Solutions ), dilute with water to volume, and 
mix. 

Procedurę —Concomitantly detemnine the fluorescence im 
tensities, /, of the Standard preparation and the Assay prepa¬ 
ration in a fluorometer at an exdtation wavelenqth of 485 
nm and an emission wavelencjth of 515 nm. Caiculate the 
quantity, in mg, of C 20 Hi 2 Os In the Fluorescein taken by the 
formula: 

(332.31 / 416.39)(3333Q(W h) 

in which 332.31 and 416.39 are the molecular weights of 
fluorescein and diacetylfluorescein, respectrveiy; C is the 
concentration, in pg per mL, of USP Diacetylfluorescein RS 
in the Standard preparation; and iu and h are the fluores¬ 
cence values observed for the Assay preparation and the 
Standard preparation, respectively. 


Fluorescein Ircjection 

DEFINITION 

Fluorescein fnjection is a sterile solution, in Water for Jnjec- 
tion, of Fluorescein prepared with the aid of Sodium Hy- 
droxide. It contains the equivalent of NLT 90.0% and 
NMT 110.0% of the labeled amount of fluorescein so¬ 
dium (OjohhoNażOs). It may contain Sodium Bicarbonate. 

IDENTIFICATION 

* A. A sotution of it is strongly fluorescent, even in ex- 
treme dilution. The fluorescence disappears when the so¬ 
lution is madę acid and reappears when the solution is 
again madę aikaline. 

« B. 

Sample solution: Nominafly equivalent to 0.5 mg/mL 
of fluorescein sodium in water 
Acceptance criteria: 1 drop of Sample solution on fil ter 
paper produces a yellow spot, and when exposed while 
moist to the vapor of bromine for 1 min and then to 
ammonia vapor, it becomes deep pink in color. 

ASSAY 

« Procedurę 

Standard stock solution: 1 pg/mL of fluorescein so¬ 
dium from USP Diacetylfluorescein RS in water prepared 
as follows. Dissolve USP Diacetylfluorescein RS in 10 mL 
of alcohol contained in a 100-mL volumetric fiask, add 
2 mL of 2.5 N sodium hydroxide, and heat on a steam 
bath at the boiling temperaturę for 20 min, with fre- 
guent swirling, Cool, and dilute with water to vo!ume. 
Transfer a suitable a!iquot to a volumetric fiask, and di- 
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lute with water to vo1ume. [Notę— 110.7 mg of anhy- 
drous USP Diacetylfluorescein RS is equivalent to 
100.0 mg of fluorescein sodium*] 

Standard solution: 0*03fig/mL of fluorescein sodium in 
water prepared as follows. Transfer 3-mL of Standard 
stock sotution to a 100-mL volumetric fiask containing 
20 mL of pH 9*0 al kalinę bora te buffer (see Reagents, 
Indicators, and Solutions—Buffer Solutions), and di lute 
with water to volume, 

Sampie stock solution: Nominalty equEvalent to 1 j.ig/ 
mL of fluorescein sodium in water from Injection 
Sampie solution: Nominally equivalent to 0.03 pg/mL 
of fluorescein sodium in water prepared as follows* 
Transfer 3*0 ml of Sampie stock solution to a 100-mL 
volumetric fiask containing 20 mL of pH 9.0 alkaline bo- 
rate buffer (see Reagents, Indicators, and Solutions— 
Buffer Solutions }, and dilute with water to volume. 
Instrumental conditions 
Modę: Fluorescence 
Excrtation wavelenglh: 485 nm 
Emission wavelength: 515 nm 
Analysis 

Samples: Standard solution and Sampie solution 
Concomitantly determine the fluorescence intensitles, /, 
of the Standard solution and the Sampie solution. 

Calcu la te the percentage of the labeled amount of fluo¬ 
rescein sodium (CioHi 0 Na 2 Os) in the portion of Injec- 
tion taken: 


Resuit = (W/j) x (Ci/Cu) x 100 

l u - fluorescence value of the Sampie solution 

h - fluorescence value of the Standard solution 

Q = concentration of fluorescein sodium in the 
Standard solution (pg/mL) 

Cu = nominał concentration of fluorescein sodium 
in the Sampie solution (jig/mL) 

Acceptance criteria: 90*0%-1 10*0% 

5PECIFIC TESTS 

* Pyrogen Test <151): Meets the requtrements, the test 

dose being the eq uwaleni of 250 mg/kg of fluorescein 
sodium 

* PH (791): 8.0-9*8 

* Injectidns and Impianted Drug Products (1); Meets the 

requirements 

ADDDTIONAL REQUIREIWENT5 

* Packaging and Storage: Preserye in single-dose contain- 

ers, preferably of Type I glass. 

* USP Reference Standards <11> 

USP Diacetylfluorescein RS 

Spiro(isobenzofuran-1 (3H), 9 , -(9tf)xanthen)-3-one, 3',ó'- 
bis(acetyloxy)-. 

C 24 H, 6 0 ? 416.39 


Fluorescein Sodium 



CjoHjoNajOs 376.27 

Benzoic acid, 2-(ó-hydroxy-3-oxQ-3H-xanthene-9-yl), sodium 
salt (1:2); 

Fluorescein disodium salt [518-47-8], 


DEFINITION 

Fluorescein Sodium contains NLT 90,0% and NMT 102.0% 
of fluorescein sodium (C^HioNa^Os), calculated on the an- 
hydrous basis* 

IDENTIFICATION 

* A* A solution is strongly fluorescent, even in extreme di- 

lution. The fluorescence disappears when the solution is 
madę acid, and reappears when the solution is again 
madę alkaline, 

* B* Identification Tests—General, Sodium (191): The res¬ 

idua remaining after incineration meets the requirements. 

* C. The retention tirne of the major peak of the Sampie 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay * 

AS5AY 

* PROCEDURĘ 

Buffer: 0*61 g/L of monobasic potassium phosphate. 
Adjust with pnosphohc acid to a pH of 2*0. 

Mobile phase: See Tobie L 


Table 1 


Time 

fmin 1 ) 

Buffer 

(%> 

Acetonitrile 

t%) 

0 

as 

15 

20 

20 

80 

29 

20 

80 

30 

85 

15 

35 

85 

15 


Diluent* Acetonitrile and Buffer (30:70) 

Standard stock solution: [Notę— 1.1 mg of USP 
Diacetylfluorescein RS is equivalent to 1 mg of fluores¬ 
cein sodium.] 1.0 mg/mL of fluorescein sodium in Difu- 
ent is prepared as follows. iranster USP 
Diacetyfluorescein RS to a suitabie yolumetnc fiask. Add 
2.5 N sodium hydroxide to fili 2% of the finał yolurne 
and alcohol to fili 10% of the finał volume* Heat on a 
water bath for 20 min, mixmg frequently. Cool and di- 
lute with water to volume. 

Standard solution: 0.02 mg/mL of fluorescein sodium 
in Diluent from Standard stock solution 
Sampie stock solution: 1*0 mg/mL of Fluorescein So¬ 
dium in Diluent 

Sampie solution: 0,02 mg/mL of Fluorescein Sodium in 
Diluent from Sampie stock solution 
Chromatographic system 
(See Chromatograpny (62 1), System Suitabifity.) 

Modę: LC 

Detector: UV 220 nm 

Column; 4.6-mm x 25-cm; 5-pm packing L7 
Column temperaturę: 35° 

Flow ratę: 1.0 m L/min 
Injection vo!ume; 20 pL 
System suitability 
Sampie: Standard solution 
Suitability requirements 
Tatling factor: NMT 1.5 
Relative standard deviation: NMT 0.73% 

Analysis 

Samples: Standard solution and Sampie solution 
CakuEate the percentage of fluorescein sodium 
(CjoHioNa^Os) in the portion of Fluorescein Sodium 
taken: 

Resuit - (ru/n) x (t*/Cu) x 100 

r u = peak response from the Sampie solution 

n = peak response from the Standard solution 

Cs - concentration of fluorescein sodium in the 
Standard solution (mg/mL) 

Cu = concentration of Fluorescein Sodium in the 
Sampie solution (mg/mL) 
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Acceptance criteria: 90*0%-102.0% on the anhydrous 
basis 

IMPURITIES 

• ZlNC 

Sample solution: 10 mg/mL of Fluorescein Sodium in a 
saturated solution of sodium chloride 
Analysis: To 10 mL of Sampłe solution add 2 mL of 3 N 
hydrach lorie acid. Shake well, filier, and add 1 mL of 
potassium ferrocyanide T5 to the filtra te. 

Acceptance criteria: No turbidity is produced, 

• ACRJFLAVIN£ 

Sample solution: 2 mg/mL of Floorescein Sodium in 
water. Swirl the mixture, and filier. 

Analysis: To the Sample solution add a few drops of 
100-mg/mL sodium salicylate solution. 

Acceptance criteria: No preciprtate ls formed. 

• ORGANIC BMPURUfES 

Buffer, Mobile phase, Diluent, and Chromatographic 
system: Proceed as dtrected in the Assoy. 

Standard stock solution: Proceed as directed in the As- 
say for Standard solution . 

Standard solution A: 0.005 mg/mL of fluorescein so¬ 
dium in Diluent from Standard stock solution 
Standard solution B: 0.005 mg/mL each of USP Resor- 
cinol RS, USP Phthalic Acid RS, and USP Fluorescein Re- 
lated Compound C RS in Diluent 
Sample solution: Use Sample stock solution from the 
Assay. 

System suitability 
Sample: Standard solution B 
Suitability requirements 

Resolution: NIT 1.5 between resorcinol and phthalic 
add 
Analysis 

Sam pies: Standard solution Ą Standard solution B, and 
Sample solution 

Calculate the percentage of resorcinol, phthalic add, 
and fluorescein related compound C in the portion of 
Fluorescein Sodium taken: 

Result - (ry/r$) x (Cj/G) x 100 

fy - peak response of resorcinol or phthalic acid or 
fluorescein related compound C from the 
Sample solution 

- peak response of resorcinol or phthalic add or 
fluorescein related compound C from 
Standard solution B 

Cs - concentration of USP Resorcinol RS or USP 
Phthalic Acid RS or USP Fluorescein Related 
Compound C RS in Standard solution B 
(mg/mL) 

Cy = concentration of Fluorescein Sodium in the 
Sample solution (mg/mL) 

Calculate the percentage of unspecified impurity tn the 
portion of Fluorescein Sodium taken: 

Result - (fy/rs) x (Ci/Cu) x 100 

ry = peak response of unspecified impurity from 
the Sample solution 

rs = peak response from Standard solution A 
Cj - concentralion of fluorescein sodium in 
Standard solution A (mg/mL) 

Cu - concentration of Fluorescein Sodium in the 
Sample solution (mg/mL) 

Acceptance criteria: See 7bB/e 2. Disregard any impu¬ 
rity peaks less than 0.05%. 


Table 2 


Name 

Relatlve 

Retentlon 

Time 

Acceptance 

Criteria, 

NMT f%1 

Resorcinol 

0.42 

0,5 

Phthalic acid 

0 AB 

0.5 

Fluorescein related 
comoound C 

0.86 

0.5 

Fluorescein 

1.0 


Unsoecified Impurity 


0.10 

Total impurities 

— 

0.5 


5PECl FIC TEST5 

* Water Determination, Method i (921): NMT 17.0% 

ADDITiONAL REQUIREMENT$ 

* Packagirg and Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Diacetyffluorescein RS 
CuHuO? 416.39 

USP Fluorescein Related Compound C RS 
2-(2,4-Dihydroxybenzoyl)benzoic acid. 

CmHioOs 258.23 
USP Phthalic Acid RS 
GfiCh 166.13 
USP Resorcinol RS 
GHfiGz 110.11 


Fluorescein Sodium Ophthalmic Strips 

DEFINITION 

Fluorescein Sodium Ophthalmic Strips contain NLT 100.0% 
and NMT 160.0% of the labeied amount of fluorescein 
sodium (CsoHToNaiOs). 

IDENTIFICATION 

• A. 

Sample solution: Cut the colored Lip from 1 
Ophthalmic Strip, place it in a smali test tubę contain- 
ing 1 mL of water, and agitate for 1 min. 

Acceptance criteria: Sample solution is strongiy fluores- 
eent, even in extrenie dilutfon. The fiuorescence disap- 
pears when the Sample solution is madę acid and reap- 
pears when it is agaln madę alkaltne. 

o B. 

Sample solution: Cut the colored tip from 1 
Ophthalmic Strip, place it in a smali test tubę contain- 
ing 1 mL of water, and agitate for 1 min. Place 1 drop 
of solution upon a piece of f liter paper. 

Acceptance criteria: A yellow spot is produced, and 
when exposed while moist to the vapor of bromine for 

1 min and then to ammonta vapor, it becomes deep 
pink in color. 

ASSAY 

• Procedurę 

Standard stock solution: 1 pg/mL of fluorescein so¬ 
dium from USP Diacetylfluorescein RS in water prepared 
as follows. Dissolve USP Diacetylfiuorescein RS in 10 mL 
of alcohol contained in a 100-mL volumetric fiask, add 

2 mL of 2.5 N sodium hydroxide, and heat on a steam 
bath at the boiling temperaturę for 20 min, with fre- 
guent swirlmg. Cooi, and dii Ute with water to volume. 
Transfer a suitable aliguot to a volumetric fiask, and di- 
lute with water to volume. [Notę— 410.7 mg of anhy¬ 
drous USP Diacetylfiuorescein RS is equivalent to 
100.0 mg of fluorescein sodium.] 
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Standard solution: 0.03 pg/mL of fluorescein sodium in 
water prepared as follows. Transfer 3 ml of Standard 
stock solution to a 100-mL volumetnc fiask containlng 
20 mL of pH 9.0 alkaline bora te buffer (see Reagenty 
Indicators , and Solutions—Buffer Solutions ), and dilute 
with water to volume, 

Sample stock solution: Remove 1 Ophthalmic Strip 
from rts package, taking care not to allow any port]on 
of the tip to adhere to the packaging materiał. Transfer 
to a 100-mL volumetric fiask, add 50 mL of water, 
shake the fiask vigorously, and dilute with water to vol- 
ume. Shake occaslonally, and after 1 h, mix the con- 
tents of the fiask. Transfer an aliguot (V) of this solution, 
equivalent to 100 pg of fluorescein sodium, to a 
100-mL volumetric Fiask, and dilute with water to 
volume. 

Sample solution: Transfer 3 mL of the Sample stock so¬ 
lution to a 100-mL volumetric fiask containing 20 ml of 
pH 9.0 alkaline borate buffer (see Reagent s, Indicators, 
and Solutions—Buffer Solutions ), and dilute with water to 
voiume. 

Instrumental conditions 
Modę: Fluorescence 
Exdtation wavelength: 485 nm 
Emission wavelength: 515 nm 
Analysis 

Samples: Standard sofution and Sample solution 
Concomitantly determine the fluorescence intensitles, /, 
of the Standard solution and the Sample solution . 
Calculate the percentage of the labeled amount of fluo¬ 
rescein sodium (C^HioNazOs) In the Ophthalmic Strip 
taken: 

Result = (W/s) x (€$/Cu) x 100 

lu = fluorescence value of the Sample solution 

h - fluorescence value of the Standard solution 

Cs - concentratlon of fluorescein sodium En the 
Standard solution (jag/ml) 

Cu - nominał concentration of fluorescein sodium 
in the Sample solution (pg/mL) 

Acceptance criteria: 100.0%~160.0% on the average 
content calcu lated from the individual assays of NLT 10 
Ophthalmic Strips 

PERFORMANCE TESTS 

* Content Uniformity: The content of fluorescein sodium 

(CjoHjoNazOs) in each of NLT 10 Ophthalmic Strips, de- 
temmned as directed in the Assay , is 85.0%-175.Ó% of 
the labeled amount. 

SPEC1FIC TESTS 

« Sterility Tests (71): Meet the reąuirements 

ADDITKONAL REQUIREMENTS 

* Packaging and Storage: Package NMT 2 Ophthalmic 
Strips in a single-unil Container in such a manner as to 
maintarn sterility until the package is opened. Package 
Indiyidual packages in a second protective Container 

* Labeling: The label of the second protective Container 
bears a statement Ihat the contents may not be stenie if 
the individual package has been damaged or opened 
previously. The labef States the amount of fluorescein so¬ 
dium in each Ophthalmic Stdp. 

* USP Reference Standards (11) 

USP DiacetyEfluorescein RS 

Spjio(isobenzofuran-l(3tf), 9'-(9/-/)xanthen)-3-one, 3 f ,6'- 
ois(acetyloxy)- ł 
C 2 4Hi ć 0 7 41639 


Fluorescein Sodium and Benoxinate 
HydrocKloride Ophthalmic Solution 

DEFINITION 

Fluorescein Sodium and Benoxinate Hydrochforide 
Ophthalmic Solution is a stenie agueous solution of fluo¬ 
rescein sodium and benoxinate hydrochlonde, It contatns 
NLT 90.0% and NMT 1 20.0% of the labeled amounts of 
fluorescein sodium (C 2 oFh n Na?0,0 and benoxinate hydro- 
chlorlde (CrzHzeNzOi ■ HCI). It contains a suitable 
preservative. 

IDENTIFICATION 

* A, A solution of it is strongly fluorescent, even in ex- 

treme dilution. The fluorescence disappears when the so¬ 
lution is madę add, and reappears when the solution is 
agaln madę alkaline. 

* B. The re!ative retention times of the major peaks of Lhe 

Sample solution torrespond to those of Standard solution 
4 and Standard solution B, as obtained in the Assoy, 

ASSAY 

* Procedurę 

Mobile phase: Dissolve 100 mg of sodium 1-pentane- 
sulfonate in 40 mL of glacial acetic add in a 2000-mL 
volumetric fiask. Add 600 mL of acetonitrife and 10 ml 
of triethanolamine, and dilute with water to volume. 
Adjust with phosphorie acid to a pH of 3. 

Standard stock solution A: Transfer 55 mg of USP 
Diacetylfluorescein RS to a 50-mL volumetric fiask con¬ 
taining 5 mL of alcohol. Add 1 mL of 2,5 N sodium 
hydroxide, and heat on a steam bath at the boi ling 
temperaturę for 20 min, with freguent swirling. Cool, 
and dilute with water to volume, 

Standard solution A: 0.1 mg/mL of fluorescein sodium 
in Mobile phase prepared as follows. Transfer 10.0 mL of 
Standard stock solution A to a 100-mL volumetric fiask, 
and dilute with Mobile phase to yolume. 

Standard solution B: 0,1/ mg/ml of USP Benoxinate 
Hydrochloride RS in Mobile phase , where / is the ratio of 
the labeled amount, in mg, of benoxinate hydrochlo- 
ride to lhe labeled amount, in mg, of fluorescein so¬ 
dium in each mL of Ophthalmic Solution 
Sample solution: Nommally equiva!ent to 0.1 mg/mL 
of fluorescein sodium in Mobile phase from Ophthalmic 
Solution 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Cofumn: 4-mm x 30-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection yolume: 25 juL 
System suitability 

Samples: Standard solution A and Standard solution B 
Suitability requirements 

Talling factor: NMT 2.0 for each analyte peak. Stan¬ 
dard solution A and Standard solution B 
Re!ative standard deviation: NMT 2.0% for each 
anaiyte peak, Standard solution A and Standard solu¬ 
tion B 
Analysis 

Samples: Standard solution A, Standard solution 8 , and 
Sample solution 

Calculate the percentage of the labeled amount of fluo¬ 
rescein sodium (CioHioNa^Os) in the portion of 
Ophthalmic Solution taken: 

Result = (fa/fs) x (C 5 / Cu) x (A/WMn) x 100 


r u 


- peak area of fluorescein from the Sample 
solution 
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r 5 - peak area of fluorescein from Standard solution 
A 

Q - concentration of USP Dlacetylfiuorescein RS in 
Standard solution A (mg/mL) 

Ca = nominał concentration of fluorescein sodium 
in the Sample solution (mg/mL) 

M r j - molecular weight of fluorescein sodium, 

376.28 

Mrf - molecular weight of diacetylffuorescetn, 

416.39 

Calculate the percentage of the labeied amounf of 
benoxinate hydrochloride (CizBzaNzGs * * HCI) in the 
portion of Ophthalmic Solution taken: 

Resuit - (rufr$) x (Cs/Cu) x 700 

Ta - peak area of benoxinate from the Sample 
solution 

rs “ peak area of benoxinate from Standard 
solution B 

Q - concentration of USP Benoxinate 

Hydrochloride RS in Standard solution B 
(mg/mL) 

Cu - nominał concentration of benoxinate 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria 
Fluorescein sodium; 90.0%-120,0% 

Benoxinate hydrochloride: 90.09fr-120.0% 

SPECIFIC TESTS 

* Sterility Tests (71): It meets the requirements when 

tested as directed in Test for Sterility of the Product to Be 
EKamined, Membranę Filtration. 

• PH (791): 43-53 

ADDSTIONAL REQUIREMENTS 

» Packaging and Storage: Preserve in tight, light-reslstant 
containers, 

» USP reference Standard* <11) 

USP Benoxinate Hydrochloride RS 
USP DiacetyffluoresceEn RS 

Spiro(isobenzofuran-1(3H), 9'-(9H)xa nthen)-3-one, 3',6 
bis(acety!oxy)-. 

C 24 H16 O 7 41639 


Fluorescein Sodium and Proparacaitne 
Hydrochionde Ophthalmic Solution 

DEFINITION 

Fluorescein Sodium and Proparacaine Hydrochloride 
Ophthalmic Solution is a stenie aqueous solution of FEuo- 
rescein Sodium and Proparacaine Hydrochloride. It con- 
tains NLT 90.0% and NMT 1103% of the labeied 
amounts of fluorescein sodium (CzoHioNazOs) and 
proparacaine hydrochloride (CieHzńNzOa ■ HCI), It contains 
a suitable preservative. 

IDENTIFItATIGN 

* A. A solution of It is strongly fluorescent, even in ex- 

treme dilution. The fluorescence disappears when the so¬ 
lution is madę add and reappears when the solution is 
again madę alkaline. 

* B. 

Solution A: 20 mg/mL of 2-naphthoi in I N sodium 
hydroxEde 


Analysis: To 1 mL of Ophthalmic Solution in a test tubę 
add 5 mL of diluted hydrochEoric acid (1 in 100), and 
cool in an ice bath for 2 min, Add 1 mL of Solution 4. 
Acceptance criteria: A scarlet-red predpitate is formed. 
Add 5 mL of acetone. The predpitate does not dissolve. 

ASSAY 

• Fluorescein Sodium 

Standard stock solution: 1 |ig/mL of fluorescein so¬ 
dium from USP Diacetylfluorescern RS in water prepared 
as follows, Dissolve USP DJacetylfluorescein RS in TO mL 
of alcohol contained in a 100-mL volumetric fiask, add 
2 mL of 23 N sodium hydroxide, and heat on a steam 
bath at the boiling temperaturo for 20 min, with fre- 
quent swirling. Cool, and di lute with water to volume. 
Transfer a suitable afiquot to a volumetric fiask, and di- 
lute with water to volume. [Notę —110,7 mg of anhy- 
drous USP DEacetylfluorescein RS is equivalent to 
1 00.0 mg of fluorescein sodium.] 

Standard solution: 033 pg/mL of fluorescein sodium En 
water prepared as follows. Transfer 3 mL of Standard 
stock solution to a 100-mL vo!umetric fiask containing 
20 mL of pH 9.0 alkaline borate buffer (see Reagents, 
Indicators, and Solutions — Buffer Solutions) , and d ilu te 
with water to volume. 

Sample stock solution: Nominally equtvalent to 1 pg/ 
mL of fluorescein sodium from Ophthalmic SolutEon En 
water 

Sample solution: Nominally equivalent to 0.03 jig/mL 
of fluorescein sodium in water prepared as follows. 
Transfer 3.0 ml of Sample stock solution to a 100-mL 
volumetrEc fEask containing 20 mL of pH 9.0 alkaline bo¬ 
rate buffer (see Reagents, Indicators, and Solutions — 
Buffer Solutions), ana dilute with water to vo!ume, 
Instrumental conditions 
Modę: Fluorescence 
Exdtation wavelength: 485 nm 
Emission wavelength: 515 nm 
Analysis 

Samples: Standard solution and Sample solution 
Concormtantly determine the fluorescence intensities, /, 
of the Standard solution and the Sample solution, 
Calculate the percentage of the labeied amount of fluo- 
resceEn sodium (CzaHiolMazOs) in the portion of 
Ophthalmic Solution taken: 

Resuit = (b/is) x (Cs/Cu) x 100 

tu - fluorescence value of the Sample solution 

h - fluorescence value of the Standard solution 

Q - concentration of fluorescein sodium in the 
Standard solution (pg/mL) 

Cu - nominał concentration of fluorescein sodium 
En the Sample solution (pg/mL) 

Acceptance criteria: 90,0%-! 10.0% 

* Proparacaine Hydrochloride 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
1000 mL of water, Add 5 mL of triethylamine, and ad- 
just with 5 N potassium hydroxide to a pH of 73. 
Mobile phase: Acetonltrile and Buffer (40:60) 

Standard solution: 0.1 mg/mL of proparacaine in Mo¬ 
bile phase prepared as foliows. Prepare 1 mg/mL of USP 
Proparacaine Hydrochloride RS in water, and dilute it 
with Mobile phase to 0.1 mg/mL. Use this solution 
within 6 h. 

Sample solution: Nominally equivalent to 0,1 mg/mL 
of proparacaine hydrochloride in Mobile phase from 
Ophthalmic Solution, Use this solution within 6 h. 
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Chromatographk system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 270 nm 

Column: 4.6-mm x 15-cm; 5-|im packing L10 
Flow ratę: 1.5 mL/min 
Injection volume: 10 jiL 
System suitability 
Sample: Standard soiution 
Sultabfllty requlrements 

Column efflciency: NIT 3000 theoretical plates 

Tar ling factor: NMT 1.5 

Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard soiution and Sample soiution 
Cafculate the percentage of the labeled amount of 
proparacaine hydrochtonde (CuHzeNiGa - MCI) in the 
portlon of Ophthalmic Soiution taken: 

Result = (ru/rs) x (O/Cu) x 100 

ru - peak area from the Sample soiution 

fs = peak area from the Standard soiution 

Cs - concentration of USP Proparacaine 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

Cy = nominał concentration of proparacaine 
hydrochloride in the Sample soiution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

5PECIFIC TESTS 

® Sterility Tests (71): It meets the requirements when 
tested as directed in Test for Sterility of the Product to Be 
Examined. Membranę Filtration . 

* PH (791): 4.0-5.2 

ADD1TIONAL REQUIREMENTS 

* Packaging and Storage: Preserve In tight, lighi-resistant 
containers, preferably of Type I amber glass, and storę in 
a refrigerator. 

* Labeung: Label it to State that it is to be stored in a 

refrigerator before and after the Container is opened. 

* USP Reference Standards (11) 

USP Diacetylfluorescein RS 

Spiro(isobenzofuran-!(3H), 9 J -(9H)xanthen>3-one, 3',ó'- 
bis(acetyJoxy)-. 

C 14 H^0 7 416.39 

USP Proparacaine Hydrochloride RS 


Fliideoxyqlucose F 18 Iniection 

» F[udeoxygkicose F 18 Injection is a stenie, 
aqueous soiution, suitable for intravenous adrnin- 
istration, of 2-deoxy-2-[ 1B F]fluoro-0-glucosę in 
which a portion of the molecules are labeied 
with radioactive 18 F (see Positron Emission Tomog- 
raphy Drugs for Compounding ; lnvestigational, and 
Research Uses (823)). It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeied amount of 10 F expressed in MBq 
(mCi) per mL at the time indicated in the label- 
ing. It may contain suitable preservatives and/or 
stabilizing agents. 

Specific actlyfty; no carrier added. 

Packaging and storage —Preserve in smgle-dose or multi- 
ple-dose containers that are adequately shieided. 


Labeling —Label ft to inctude the foliowlng, in addition to 
the Information specified for Labeling (7), Labels and Lobeling 
for Injectable Products: the time and datę of calibration; the 
amount of ,B F as fludeoxyglucose expressed as total MBq 
(mCi) per mL, at time of calibration; the expiration time and 
datę; the name and ąuantity of any added preservative or 
stabilizer; and the statement "Caution—Raoioactive 
Materiał/' The labeling indkates, that in making dosage cal¬ 
cu lations, correction is to be madę for radioactwe detay. 

The radioactwe half-life of tB F is 109.7 minutes. The label 
indicates "Do not use if cloudy or if It contains parliculate 
matter." 

USP Reference standards (11)— 

USP Endotoxin RS 

USP Fludeoxyglucose RS 

USP Fludeoxyglucose Related Compound A RS 

4,7,1 3,16,21,24-Hexaoxa-l,1 0-diazabicydo[8.8.8,]hex- 
acosane. 

CisH^NaOfc 

USP Fludeoxyglucose Related Compound B RS 
C 6 HnCIÓs 198.60 

Identification— 

A: Radionuclidic identity —Its half-life, determined using a 
suitable detector system (see RadiooctiVłty (82 1)), is between 
105 and 115 minutes. 

B: Radiochemical identity— The R f value of Fludeox- 
yglucose F 18 in the chroma togram of the Test soiution cor- 
responds to that in the chromatogram of the Standard solu- 
tion , as obtained in the Radiochemical purity test. 

Bacterial Endotoxins Test (85) {see Sterilization and Steni - 
Uy Assurance under Positron Emission Tomography Drugs for 
Compounding, lnvestigationai f and Research Uses (823;)—It 
contains not morę than 175/Y USP Endotoxin Unit per ml 
of the Injection, in which V is the maximum administered 
total dose, tn mL, at the expiration time. 
pH (791); between 4.5 and 7.5. 

Radiochemical purity— 

Standard soiution —Dissolve 10 mg of USP Fludeox- 
ygjucose RS in 100 mL of acetonitrile and water (95:5). (The 
USP Fludeoxyglucose RS that is specified in this test is 
non radioactwe 2-deoxy-2-fluoro-D-glucose [molecular 
weight 182.15].) 

Test soiution —Use the Injection. 

Procedurę— Apply a volume of Injection, appropriately dr- 
luted such that ft provides a count ratę suitable for the radi- 
oactivity detection system being utifized, to an activated sil- 
ica gel thin-layer chromatographic piąte {see 
Chmmatography (621)). Apply about 10 pL of the Standard 
soiution to the same chromatographic piąte. Develop the 
chromatogram in a solvent system consisting of a mixture of 
acetonitrile and water (95:5) until the solvent has moved 
about three-fourths of the length of the piąte. Remove the 
piąte, and allow the chromatogram to dry. Determine the 
radioactivity dlstribution by scanning the chromatogram 
with a suitable collimated radiation detector. Determine the 
location of the Fludeoxyglucose by spraying the developed 
chromatographic piąte with 2 N sulfunc acid and heating 
the piąte at 110° łor 10 minutes: the R f value of Fludeox- 
yglucose F 18 (determined by radiochromatogram scan¬ 
ning) corresponds to that of the Standard soiution (about 
0.4); the radioactivity of Fludeuxyylucuse F 18 is not less 
than 90% of the total radioactivity. 


Change to read : 

Radionuclidic purity f (see Radioactivity <821 » # ( cn i 

—Using a suitable gamma-ray spectrometer (C mi- 
May- 2017 )/ count an appropriate aliguot of the Injection for a 
period of time suffictent to collect a gamma spectrum. The 
resultant gamma spectrum should be analyzed for the pres- 
ence of identifiable photopeaks which are not characterfstic 
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of 1S F emissions. Not less than 99.5% of Lhe observed 
gamma emissions should correspond to the 0.511 MeV, 

1.022 MeV, or Compton scatter peaks of lB F. 

Chemical purity —[notę —The methods and Itmlts de- 
scrlbed in this section relate to potentia! impunties associ- 
ated with the acid-hydrolysis method of synthesis for the 
Injection, Specific examples include amtnopolyether 
(Kryptofix ft ) and 2-chk}rO“2-deoxy-D-giucose. If methods of 
synthesis that may result in different impunties are used, the 
presence of unlabeled ingredients, reagents, and by-prod- 
ucts specific to the process most be controlled, and their 
otentlal for physiological or pharmacofogical effects must 
e considered (see Positron Emission Tomography Drugs for 
Compounding, Investigotional, and Research Uses (823;). Any 
ingredients with toxic potential must be within appropriate 
fimits, and conformance with these Jimifs is to be demon- 
strated by the use of one or morę vaiidated limit tests,] 

LIMIT of AMINOPOLYETHER—[NOTĘ—This test must be per- 
formed for Fiudeoxyg!ucose F 18 produced by any route of 
synthesis that uses this reagent.] 

Absorbent; 0.25-mm fayer of chromatographic silfca 
ge(2 

Test sofution —Use the Injection. 

Standard solution—D\ssolve an accurately weighed guan- 
tity of USP Fludeoxyglucose Related Compound A RS in sa¬ 
linę TS to obtain a solution having a known concentration 
of 50 fig per mL 

Application vot u me: about 1 fil. 

Devebping solvent s ystem: a mixture of methanof and 

30% ammonium hydroxlde (9:1). 

Procedurę —Proceed as directed for Thim Layer Chroma tog- 
raphy under Chromatography {6 21), Place the piąte in a 
chamber containing iodtne crystals. Deve!op the piąte until 
a spot is visib!e on the chromatogram of the Standard solu¬ 
tion: the size and intensity of the spot obtai ned from the 
Tesf solution does not exceed that obtained from the Stan¬ 
dard solution. 

LIMIT OF 2-CHLQRO-2-D£QXY-D-GLUC05E—[NOTĘ— This test is 
performed when the nucleophilic synthesis indu des hydroly- 
sis with hydrochforic acid or the use of anionie exchange 
resins in the chloride form to trap fluoride IG F released from 
the target prior to its use In the synthesis of Fludeox- 
yglucose F 18.] 

Mobile phase— Disso!ve about 16 g of 50% sodium hy- 
droxide solution in 1000 ml of wafer, filter, and degas by 
sparging with helium. 

System suitability solution— Dissotve accurately weighed 
ąuantities of USP Fiudeoxygiucose RS and USP Fludeox- 
yglucose Related Compound B RS in Mobile phase to obtain 
a solution having known concentratlons of 1.0 mg per mL 
and 0.1 mg per ml, respectively. 

Standard solution —Dissolve an accurately weighed quan- 
tity of USP Fludeoxyqlucose Related Compound B RS in 
water to obtain a solution having a known concentration of 
0.1 mg per mL. 

Test solution —Use the Injection. 

Chroma tographic sys tem (see Ch romatography (621))— 
The liguid chromatograph is eąuipped with a pulsed amper- 
ometric detector and a 4.0~mm x 25-cm column that con- 
tains 10-nm packing L46. The flow ratę is adjusted to about 
0.5 mL per minutę. Chromatograph the Standard solution 
and the System suitability solution , and record the peak re- 
sponses as directed for Procedurę: the resolution, R f between 
fludeoxygfucose and fludeoxyglucose related compound B is 
not less than 1.5; and the re(atlve standard deviation for 
replicate injections is not morę than 5%, 

Procedurę— Se pa ratę ly inject equal volumes (about 
100 fiL) of the Standard solution and the Test solution into 
the chromatograph, record the chromatograms, and meas- 

1 Avai!abfe from Alltech Associates, Inc., 2051 Waukegan Rd«, Deerfield, IL 
60015 as Machery Nagel SILC/UV 2544 *% cm, Alltech catdog Nó. 305021. 


ure the areas for the major peaks. Calculate the quantity, in 
mg, of 2-chloro-2-deoxy-D-glueose in each mL of the Injec- 
tion taken by the formula: 

C( ro/fs) 

in which C Es the concentration, in mg per mL, of USP 
Fludeoxyg!ucose Related Compound B RS in the Standard 
solution; and fu and n are the 2-chloro~2-deoxy-D-glucose 
peak areas obtai ned from the Test solution ana the Standard 
solution, respectively: not morę than 1 mg per dose is 
found. 

Residyal 5olvents— 

Standard soiutions — Prepare separate agueous Solutions of 
ether, aceton itrile, and denydrated alcohol having known 
concentratlons of 0.1%, 0.01%, and 04%, respectively. 

Test Solutions — Use the Injection. 

Chrom a tog raph ic sys tem (see Chrom o tog raphy (621 ))— 
The gas chromatograph is equipped with a flame-ionization 
detector, a splftless injector system, and a 0.53-mm x 30-rn 
fused-silica column coated with a 0.25-pm, chemically cross- 
linked G16 stationary phase. The carrler gas Is helium, flow- 
ing at a ratę of 10 mL per minutę. (Nitrogen may be used 
as a makeup gas.) The chromatograph is programmed as 
follows. Initially the temperaturę is maintained at 40° for 
2 mlnutes, then the temperaturo is inereased at a ratę of 20° 
per minutę to 1 30°, and maintained at 1 30 c for 5.5 min- 
utes. The injection port and detector temperatures are 
maintained at 250 J and 300°, respecdvely. Inject the Stan¬ 
dard Solutions , and record the identity peak responses as di¬ 
rected for Procedurę: the resolution, R f between any two 
components Is not less than 1,0; and the reiative standard 
deviation for replicate injections is not morę than 5%, 

Procedurę— Sępa ratę ly inject equai vo!umes (about 1 pL) 
of the Standard Solutions and the Test solution into the chro¬ 
matograph, record the chroma tog rams, and measure the 
peak responses. Calcu late the percentage of aceton itrile, 
ether, and alcohol In the Injection by tne formula: 

C(o/fs) 

in which C is the percentage of the re3evant analyte in the 
Standard solution; and r, and rs are the peak responses of the 
relevant analyte obtai ned from the Test solution, if any, and 
the Standard solution, respectively: not morę than 0.04% of 
acetonitrile Is found; not morę than 0.5% of ether is found; 
and not morę than 0.5% of alcohol is found. 

Other reąuirements —It meets the requirements under fn- 
jections and Implanted Drag Products (1), except that the In- 
jection may be distributed or dispensed prior to completlon 
of the test for Sterility Tests (71), the latter test being started 
within 24 hours of finał manufacture, and except that it is 
not subject to the recommendatlon of Container ContenL 
Assay for radioactivity— Using a suitable callbrated sys- 
tem as directed under Radioactivity (821), determine the ra- 
dioactMty in MBq (or mO) per mL, of the Injection. 


Sodium FBuorSde F 18 injection 

» Sodium Fluoride F 18 Injection is a sterile solu¬ 
tion, suitable for tntravenous administration, of 
sodium fluoride in Sodium Chloride Injection in 
which a portion of the molecules are labeled 
with radioactive ,B F (see Positron Emission Tomog¬ 
raphy Drugs for Compounding, lnvestiqationai, and 
Research Uses (823)). It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of 1B F expressed in megabec- 
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querels (or in millicuries) per ml at the time indi- 
cated in the labeling. 

Spectfic activity: no carrier added. 

Packaging and storage—Preserve in single-dose or mufti- 
ple-dose containm that are adequately shielded. 
Labeling—Label Container to include the following, in ad- 
dition to the information specified for Labeling (7), Labels 
and Labeling for Injectahlp Products: the time and datę of 
calibration; the amount of 18 F as fluoride anion expressed as 
MBq (or mCi) per ml, at time of calibration; total activity at 
time of calibration; the expiratron time and datę; and the 
statements "Caution—Radioactfve Materiał" and "Do not 
use if doudy or if it contains particulate matter." Label it to 
indicate that the radioactive half-life of 18 F is 109.7 minutes, 
and that in making dosage calculations, correction is to be 
madę for radfoactive decay. 

USP Reference standard* (11)— 

USP Endotoxin RS 
USP Sodium Fluoride RS 

Radionuclide Identification (see Radioactlvity (821))— 

A; Its half-life, determined using a suitable detector sys¬ 
tem, is between 105 and 115 minutes. 

B: Radiochemkal identity— The retention time of the ma¬ 
jor peak in the chromatogram of the Test solution corre- 
sponds to that in the chromatogram of the Standard solu- 
tton r as obtained in the test for Radiochemkal purity. 
Bacterial Endotoxins Test (85)—It contains not morę 
than 175/V/ USP Endotoxin Unit per mL of the Injection, in 
which VJs the maximum administered total dose, in mL, at 
the expiration time. It also meets the requirements of Qual- 
ity Control under Positron Emission Tomography Drugs for 
Compounding, lnvestigational, and Research Uses (823). 
Sterility Tests (71 >: meets the reguirements. 

pH (791): between 4.5 and 8.0. 

Chemical purity—Thls article may be synthesized by dif- 
ferent methods and processes and may, therefore, may con- 
tain different rmpurities. The presence of unlabeled ingredi- 
ents, reagents, and by-products spedfic to the process must 
be controlled, and their potential lor physiologtcal or phar- 
macological effects must be considered, 

Radiochemical purity— 

Mobile phase —Prepare a filtered and degassed solution of 
0.003 N sulfuric add in water. 

Standard solution —Disso!ve an accurately weighed quan- 
tity of USP Sodium Fluoride RS in water, and diJute quantita- 
tively, and stepwise if necessary, with water to obtain a so¬ 
lution having a known concentration of about OJ mg per 
mL. 

Test solution —Use the Injection. 

Chromatographic system (see Chromatography (621))—The 
lśquid chromatograph is egutpped with a flow-through 
gamma ray detector, a conductivity detector, and a 10-mm 
x 25-cm column that contains 10-pm packing L31. The flow 
ratę is about 0,8 mL per minutę. Chromatograph the Test 
solution, and record the peak responses as directed for Pro¬ 
cedurę: the relative standard deviation for replicate injectrons 
is not morę than 5%. 

Procedurę—Prep are a solution of the Test solution and the 
Standard solution , inject about 50 pL of the combined solu¬ 
tion into the chromatograph, record the chromatograms, 
and measure the areasfor both the radioactive antf 
nonradioactive peaks (the injection volume may be adjusted 
to obtain suitable detection system sensitivity): the radioac- 
tivity of the major peak is not less than 95% of the total 
radioactivity measured; and the retention time of the Test 
solution corresponds to the retention time (about 8 minutes) 
of the Standard solution. 


Chonge to read: 

Radionuclide purity *(see Radioactmty <821»• ( cn 'i**,. 

mn —Using a suitable gamma-ray spectrometer {C n i- 
May-zoiTł/ count an appropnate aliquot of Injection for a pe¬ 
riod of time suffirient to obtain a gamma spectrum, The 
resultant gamma spectrum should be analyzed for the pres¬ 
ence of identlfiable photopeaks which are not characteristic 
of 1B F emission: not less than 99.5% of the gamma emis- 
stons correspond to the 0,511 MeV, 1.022 MeV, or 
Compton scatter peaks of Ta F. 

OtUer requirements —It meets the requirements under łn- 
jections and fmplanted Drug Products (1), except that the In- 
jection may be distribuled or dispensed piior to completion 
of the test for Sterility (71), the latter test started within 
24 hours of finał manufacture, and except that it is not sub- 
ject to the recommendation on Container Content. 

Assay for radioactivity— Using a suitable calibrated sys¬ 
tem as directed under Radioactmty (821), determine the ra- 
dioactivity, in MBq (or MO) per mL, of Injection. 


Fluorometholone 



CzjHz^FO^ 376.46 

Pregna-1,4-diene-3,20-dione, 9-fluoro-l1,1 7-dihydroxy- 
6 -methyI-, (6a, 11 

9-Fluoro-fl/?,17-dihydroxy-6cE-methylpregnaJ,4-diene-3,2Q- 
dione [426-13-1]. 

DEFJNITION 

Fluorometholone contains NLT 97.0% and NMT 103.0% of 
fluorometholone (O^H^FO*), calcu la ted on the dried 
basis. 

IDENTIFICATION 

« A. Enfrareo Absorption (197K) 

* B, The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution f as 
obtained in the Assay, 

ASSAY 

* PROCEDURĘ 

Mobile phase: Mix 425 g (538 mL) of methanol and 
400 g (400 mL) of water. Adjust with phosphoric acid 
to a pH of 2.4. 

Standard stock solution: 0.25 mg/mL of USP 
Fluorometholone R5 prepared as Fojlows, Transfer a suit¬ 
able amount of USP Fluorometholone RS to a suitable 
volumetric fiask and dissolve in 2% of the finał vo!ume 
of tetrahydrofuran. Di lute with Mobile phase to volume. 
Standard solution: 50 ug/mL of USP Fluorometholone 
RS in Mobile phase from Standard stock solution 
Sample stock solution: 0.25 mg/mL of 
Fluorometholone prepared as follows. Transfer a suitable 
amount of Fluorometholone to a suitable volumetric 
fiask and dissolve in 2% of the finał volume of tetrahy¬ 
drofuran. Dilute with Mobile phase to volume. 

Sample solution: 50 ug/mL of Fluorometholone rn Mo¬ 
bile phase from Sample stock solution 
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Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: L3V 240 nm 
Column: 4.6-mm x 25-cm; 5-^m packing LI 
Flow ratę; 0.6 mL/min 
Injection volume; 20 jxL 
Run time: NLT 1 .6 times the retention time of 
fluorometholone 
System suitability 
S ample: Standard salution 
Suitability requirements 
Tailing factor: NMT 13 
Relatiye standard deviation: NMT 0.73% 

Anaiysrs 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of fluorometholone 
(C 22 H 29 FO 4 ) in the portion of Fluorometholone taken: 

Result = (fu/rs) x (Cs/Cu) x 100 

r u = peak response of fluorometholone from the 
Sampie solution 

r$ - peak response of fluorometholone from the 
Standard solution 

Cs “ concentration of USP Fluorometholone RS in 
the Standard solution (jug/mL) 

Ci/ s= concentration of Fluorometholone in the 
Sampie solution (pg/mL) 

Acceptance criteria: 97.0%-l 03.0% on the dned basis 

IMPURITIES 

O RESIDUE ON IGNITBON (281): NMT 0.2% 

• ORGANIC IMPURITIES 

Mobile phase: Proceed as directed in the Assay. 

System suitability stock solution: 0.5 mg/mL each of 
USP Fluorometholone RS and USP Fluorometholone Re- 
lated Compound A RS prepared as follows, Transfer a 
suitable amount of USP Fluorometholone RS and USP 
Fluorometholone Related Compound A RS to a suitable 
yolumetric fiask and dis$olve in 4% of the finał volume 
of tetrahydrofuran, Dilute with Mobile phase to yolume. 
System suitability solution: 0.005 mg/mL each of USP 
Fluorometholone RS and USP Fluorometholone Related 
Compound A RS in Mobile phase from System suitability 
stock solution 

Standard stock solution: 03 mg/mL of USP 
Fluorometholone RS prepared as follows. Transfer a suit¬ 
able amount of USP Fluorometholone RS to a suitable 
yolumetric fiask and dissolve in 4% of the finał yolume 
of tetrahydrofuran. Dilute with Mobile phase to yolume. 
Standard solution: 0.5 pg/mL of USP Fluorometholone 
RS in Mobile phase from Standard stock solution 
Sampie solution: 0.5 mg/mL of Fluorometholone pre¬ 
pared as follows. Transfer a suitable amount of 
fluorometholone to a suitable yolumetric fiask and dis- 
solve in 4% of the finał yolume of tetrahydrofuran, Di¬ 
lute with Mobile phase to yolume. 

Chromatographic system: Proceed as directed In the 
Assay except for the Run time. 

Run time; NLT 2.1 times the retention time of 
fluorometholone 
System suitability 

Sampies: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 3 between fluorometholone and 
fluorometholone related compound A, System suitabil¬ 
ity solution 

Reiatiye standard deviation: NMT 5.0%, Standard 
solution 


AnaJysb 

Samples: Standard solution and Sampie solution 
Calculate the percentage of each impurity in the por¬ 
tion of Fluorometholone taken: 

Result = (fu/rs) x (Cs/CJ) x 100 

ru - peak response of each impurity from the 
Sampie solution 

r$ = peak response of fluorometholone from the 
Standard solution 

Ci = concentration of USP Fluorometholone RS in 
the Standard solution (mg/mL) 

Cu = concentration of Fluorometholone in the 
Sampie solution (mq/mL) 

Acceptance criteria: See Tanie 7. Disregard any peaks 
below 0.02%. 


Table 1 


Marne 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%\ 

Fluorometholone 

1.0 


Fluorometholone related 
comoound A 

1.2 

0.5 

lndividual unsperified 
imounties 

— 

OJO 

Total impurities 


1 .0 


SPECIFIC TESTS 

* Optical Rotation, Specific Rotation (7 81S) 

Sampie solution: 10 mg/mL in dimethyl sulfoxide 
Acceptance criteria: +62° to +70° 
fi LOSS ON DRYING (731) 

Analysis: Dry under yacuum at 60° for 3 h. 

Acceptance criteria; NMT 1.0% 

ADDITI0NAL REQUIREMENTS 

* Packagbng and Storage; Preserve in tight, llght-reslstant 
containers. 

« USP Refefzence Standards (11) 

USP Fluorometholone RS 
USP Fluorometholone Related Compound A RS 
11 /3,1 7a-Dihydroxy-6a.-methylpregna-1,4-diene-3,20- 
dione. 

CaHsA 358.47 


Fluorometholone Cream 


» Fluorometholone Cream contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of fluoromethofone 
CC 2 2H 29 F04). 

Packaging and storage— Preserve In collapsible tubes. 

USP Reference standards (11)— 

USP Fluorometholone RS 

SdentSfication—The retention ratios of the main peak to 
the i n tern a f standard peak obtalned with the Standard prep- 
oration and the Assay preparadon as directed in the Assay do 
not differ by morę than 2.0%. 

Mkrobial ercumeration tests (61) and Tests for speci- 
fied microorgamsms (62)—!t meets the requirements of 
the tests for absence of Staphylococcus aureus and Pseudo- 
monas aeruginosa. 
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Minimum fili (755): meets the reąuirements. 

Assay— 

InternaI standard solution—D\sso\ve fluoxymesterone In 
acetonrtrile to oblain a solution containing about 100 Lig 
per mL 

Mobile solvent —Prepare a solution containing butyl chlo- 
ride, water-saturated butyl chloride, tetrahydrofuran, metha- 
nol, and glacial acetic acid (95:95:14:7:6). 

Standard preparation —Dissolve a suitable quantity of USP 
Fluorometholone RS, aecurately weighed, In Interna! stan¬ 
dard solution to obtain a solution havmg a known eoncen- 
tration of about 50 jig per mL, 

Assay preparation—Transfer an aecurately weighed guan- 
tity of Cream, equivalent to about 1 mg of fluorometholone, 
into a suitable Container, add 20.0 mL of Internol standard 
solution, and mix. 

Procedurę —Treat 20.0 mL each of the Standard prepara¬ 
tion and the Assay preparation in the following manner. To 
each add 10,0 mL of hexane, and shake for about 15 min- 
utes, then a llow the layers to sęparatę, and centrifuge, If 
necessary, Using a suitable microsyrincje or sampiing vaJve, 
inject equal volumes of lower (acetomtrile) layers obtained 
from the Standard preparation and the Assay preparation into 
a suitable high-pressure liquid chromatograph (see Chroma- 
tography (62 1)) of the generał type eguipped with a detec- 
tor for monitoring UV light absorption at about 254 nm, 
eguipped with a suitable retorder, capable of providing coh 
umn pressure up to about 1000 psi. The instrument eon- 
tains a 4-mm x 30-cm starnless Steel eolumn that contains 
packing L3, In a suitable ehromatoejram, the resolution fac- 
tor, R (see Chmmatography (621)), is not less than 2.4 be¬ 
tween peaks for fluorometholone and the internal standard, 
and the lowest and highest peak area ratios (/?$) ot three 
repiicate injections of the Standard preparation agree within 
2,0%. Cakuldte the gudnULy, in mg, of fluorometholone 
(CaHjsFO#) in the portion of Cream taken by the formula: 

2QC(RufR$) 

rn which C is the concentration, in mg per ml, of USP 
Fluorometholone RS in the Standard preparation; and Ru and 
/?j are the peak area ratios of the fluorometholone peak and 
the internal standard peak obtained from the Assay prepara¬ 
tion and the Standard preparation, respectively. 


Fluorometholone Ophthalmic 
Suspension" 

DEFINITION 

Fluorometholone Ophthalmic Suspension is a sterile suspen¬ 
sion of Fluorometholone in a suitable aqueous medium. It 
contains NLT 90.0% and NMT 110.0% of the labeled 
amount of fluorometholone (C22H29FO4). It may contain 
suitable stabrlizers, buffers, and antimicrobial agents. 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

Sample: Shake a quantity of Ophthalmic Solution, 
nominally equivalent to 5 mg of fluorometholone, with 
20 mL or acetone. Filter, ano evaporate the fil tratę to 
dryness. Dissolve the residue in 10 mL of acetone, filter, 
and evaporate the filtrate to dryness. 

Acceptance criteria: Meets the requirements 

* B. The retention time of the major peak of the Sample 

soiuibn corresponds to that of the Standard solution, as 
obtained in the Assay , 


ASSAY 
* PROCEDURĘ 

Mobile phase; Methanol and water (60:40) 

Diluent: Methanol and water (1:1) 

System suitability solution: 0.5 pg/mL each of USP 
Fluorometholone RS and USP Fluorometholone Related 
Compound A RS in Diluent 
Standard stock solution: 0.5 mg/mt of USP 
Fluorometholone RS in methanol 
Standard solution: 40 j.iq/mL of USP Fluorometholone 
RS in Diluent , from Standard stock solution 
Sample solution: Nominally equivalent to 40pg/mL of 
fluorometholone in Diluent prepared from a suitable 
quantity of well-shaken Ophthalmic Suspension 
Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 30-cm; 10-jam packing L7 
Flow ratę: 2 m L/min 
Infection volume: 20 pL 
System suitability 

Sam pies: System suitability solution a nd Standard 
solution 

Suitability reąuirements 

Resolution: NLT 1.5 between fluorometholone and 
fluorometholone related compound A, System suitabil¬ 
ity solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
fluorometholone (C22H29FO4) in the portion of 
Ophthalmic Suspension taken: 

Result = (n,/cs) x (Cs/Cu) x 100 

r u - peak response from the Sample solution 

n - peak response from the Standard solution 

Cs = concentration of USP Fluorometholone RS in 
the Standard solution (pg/mt) 

Cu = nominał concentration of fluorometholone in 
the Sample solution (pg/mL) 

Acceptance criteria: 90,0%-] 10.0% 

mpmmts 

* ORCANIC IMPURITIES 

Mobile phase, Diluent, System suitability solution, and 
Chromatographk system: Pmceed as directed in the 
Assay, 

Standard solution: 0,5 pg/mL of USP Fluorometholone 
RS in Diluent 

Sample solution: Nominally equivalent to IGDjig/ml 
of fluorometholone in Diluent prepared from a suitable 
guantity of Ophthalmic Suspension 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reąuirements 

Resolution: NLT 1,5 between fluorometholone and 
fluorometholone related compound A, System suitabil¬ 
ity solution 

Retative standard devtation: NMT 10.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity In the por¬ 
tion of Ophtnalmic Suspension taken: 

Result - (rjrs) x (C* */Cu) x 100 

ru = peak response for each impurity from the 
Sample solution 
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r s - peak response of fluorometholone from the 
Standard sołution 

Cs = concentration of USP Fluorometholone R5 In 
fche Standard sołution (pg/mL) 

Cu = nominał concentration of fluorometholone in 
the Sampłe sołution (j-tg/mL) 

Acceptance cnteria 
Eacri impurity: NMT 0.5% 

Total impurities: NMT 1 % 

SPECIFIC TESTS 

O STERILITY Tests (71); Meets the reouirements 
o pH (791); 6.0-7.5 

ADDITflONAL REQUIREN!ENTS 
* Packaging and Storage: Preserve in tight containers. 
e USP Reference Standards (11) 

USP Fluorometholone RS 
USP Fluorometholone Rdated Compound A RS 
11/3,17a-Dihydroxy-6a-methylpregna-1,4-diene-3,20- 
dione. 

C 22 ^O ą 358.47 


FluoromethoSone Acefate 



C 24 H 31 FOJ 418.50 

Pregna-1,4-dlene-3, 20-dione, 1 7-(acetyloxy)-9-fluorO“ 

11 -hydroxy-6-męthyl-, (6a,11 #)-. 

9-Ffuoro-11 /?,! 7-dihydroxy-6oc-methylpregna-l / 4-diene-3 / 20- 
dlone, 17 acetate [3801-06-7]. 

» Fluorometholone Acetate contains not less than 
98.0 percent and not morę than 101.0 percent of 
C 2 4 H 3 iF 0 5/ calculated on the dried basis. 

Packaging and storage— Preser ve In welhdosed contain¬ 
ers, 

USP Reference standards (11)— 

USP Fluorometholone RS 
USP Fluorometholone Acetate RS 


Identification— 

A: łnfrared Absorption (197K). 

B: Ultrafiolet Absorption (197U). 

Sołution: 10 \ig per mL 

Medium: methanol. 

Spedfac rotation (781S): between +25,0° and +31.0°. 

Test sołution: 20 mg per mL, in chloroform. 

Hoss on drymg (731)—Dry in vacuum at 60° for 3 hours: it 
loses not morę than 1.0% of its weight. 

Related compounds— 

Mobile phase, System su i ta bili ty sołution, and Chromato- 
graphie system— Preparę as directed in the Assay, 

Standard sofution —DIssolve an accurately weighed quan~ 
tity of USP Fluorometholone RS In methanol, and difute 
quantitatively and stepwise if necessary, with acetonitnle to 
obtain a sołution having a known concentration of about 
0.03 mg per mL. 

Test sołution —Use the Assay preparation. 

Blank —Use acetonitnle. 

Procedurę— Sęparately inject equal vo!umes (about 20 pL) 
of the Blank , the Standard sołution, and the Test sofution into 
the chromatograph, record the chrom atograms, and meas- 
ure the peak responses. [notę —Al Iow the elution to con- 
tinue for about two and a half times the elution time of the 
fluorometholone acetate peak before ma king the next 
injection.] 

Calculate the percentage of fluorometholone or 
fluorometholone diacetate in the portion of 
Fluorometholone Acetate taken by the formula: 

100 x 50 x (1 / F)(C/W)(ro / r$) 

in which F is the re!atlve response factor (see values in the 
accompanying Tobie); C is the concentration, in mg per mL, 
of USP Fluorometholone RS in the Standard sołution; W is 
the weight, in mg, taken to prepare the Test sołution; r u Is 
the fluorometholone or fluorometholone diacetate peak 
height response obtained from the Test sofution; and r 5 is 
the fluorometholone peak height response obtained from 
the Standard sołution . 

Calculate the percentage of all other fluorometholone ace- 
tatę impurities in the portion of Fluorometholone Acefate 
taken by the formula: 

100(1/0(r;/r r ) 

in which F is the relative response factor (see values in the 
accompanying Table); n is the peak area for each Impurity 
(except fluorometholone and fluorometholone diacetate) 
obtained from the Test sołution; and r T is the sum of the 
peak areas of all impurity peaks plus the fluorometholone 
acetate peak obtained from the Test sołution . 


Impurity 

Relaifoe 

RĘtention 

Time 

Rehtive 

Response 

Factor 

Limit f%1 

Fluorometholone 

0.6 

1.0 

TO 

Compound 50X 1 

0.89 

TO 

0.5 

Fluorometholone Acetate 

1.0 

— 

— 

Fluorometholone Di a czeta te 

1.39 

0.45“ 

1.0 

Fluorometholone Acetate, epoxy analog- 

1.58 

1.0 

0.5 

FluoromethoJone Acetate, Delta 9(11) 5 

1.82 

1.0 

0.2 

Fluorometholone Acetate 7, 9(11} Drene 4 

1.77 

1.8 

0.3 


■19b,11 fa-Epoxy-l 7a4iydrqxy-63'methylpregna-l,4-dten-3,20"dione, 
Z 17a-Acetoxy-9b,l 1 b-epoxy-6a-methylpregna-1 H 4-clien-3,20-dione. 
3 17a-Acetoxy-6a*methylpregna-l ,4,9(11 )-trien-3 # 20-dEone. 

4 1 7a-AcetGxy-óa-methylpregna4,4,7,9(1 1 )-tetraerv3,20-dione. 
J Relative to fluorometholone. 
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Rehtlve 

ReUtive 



Retention 

Response 


Impurity 

Time 

Factor 

Limit (°/ol 

fndividual unknown 

— 

1.0 

0.1 

Tata i impurities 

— 

— 

1.5 


’l9b ( 11 b-Epoxy*1 7a-hydroxy-6a-methyfpfegna’T i 4-dier>-3 > 20-dJorLe. 

7a-Acetoxy-9b,11 b^epoxy 6a-methylpregna-1,4-dien-3,20-dione. 
J l7a-Acetoxy-6a-methylpregna-l ,4,9(1 1Mńen-3,20-diDne. 

J 1 7a-Aceioxy-ća-methyłpregna-1 r 4, 7,9(11 )* tetraen-3,20-diane. 
a Retatrve to fluorometholone. 


Assay— 

Mobile phase—Pre parę a filtered and degassed mixture of 
water a nd aceton i trile (60:40) . Make adjustments if neces- 
sary (see System Suitobility under Chromotogrophy (621)). 

Standard preparation—D\$$o\ve an accuratefy welghed 
quantity of USP Fluorometholone Acetale RS in acetonitrile, 
and dilute quantilativeiy, and stepwise if necessary, with ac- 
etonilrile to obtain a solution having a known concentration 
of about 1.0 mg per mL 

System suitobility solution— Prepare a solution of USP 
Fluorometholone RS by dissolvincj a quantity in methanol 
and diluting in acetonitrile to a finał concentration of about 
1 mg per mL. Mix equal volumes of this solution and the 
Standard preparation, and dilute with acetonitrile to a finał 
concentration of about 0,03 mg per mL each for 
fluorometholone and fluorometholone acetate. 

Assay preparation —Transfer about 50 mg of 
Fluorometholone Acetate, accuratefy weighed, to a 50-mL 
volumetnc fiask, dissolve tn and dilute with acetonitrile to 
volume, and mix. 

Chromatographic system (see Chromatography <621 »— 
The liquid chromatograph rs eguipped with a 254-nm de- 
tector and a 4.ó-mm x 25-cm column that contains 5-fim 
packing LI. The flow ratę is about 1,5 mL per minutę. Chro¬ 
matograph the System suitobility solution, and retord the 
eak responses as directed for Procedurę: the resolution, R, 
etween fluorometholone and fluorometholone acetate is 
not less than 10, The column effieiency for fluorometholone 
acetate is not less than 10,000 theoretical piates, and the 
tailing factor for fluorometholone acetate is not morę than 
2.0, Chromatograph the Standard preparation and record 
the peak responses as directed for Procedurę: the relative 
standard deviation for replicate tnjectfons is not morę than 
2 . 0 %. 

Procedurę —Separately inject equal volumes (about 10pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu late the quan- 
tfty, in mg, of CmH^FOs in tne portion of Fluorometholone 
Acetate taken by the formula: 

50C(r,/rs) 

in which C is the concentration, in mg per mL, of USP 
Fluorometholone Acetate RS in the Standard preparation; 
and ru and r$ are the peak responses obtained from the 
Assay preparation and the Standard preparation, respectivefy. 


Fluorouracil 



GtHjFNiOi 130.08 

2,4(1 tf,3tf)-Pyrimidinedione, 5-fluoro-; 

5-Fluorourad! [51-21-8]. 

DEFINITION 

Fluorouracil contains NLT 98.0% and NMT 102,0% of 
fluorouracil (C^HjFN^Oj), calculated on the dried hasis. 
[Caution —Great care should be taken to prevent mhaling 
particie* of Fluorouracil and exposing the skin to ii] 

IDENTIFICATION 

* A. IttFRARED ABSORPTION (197M) 

• B. ULTRA VIOLET ABSORPTION (197U) 

Medium: pH 4.7 acetate buffer prepared from 8.4 g of 
sodium acetate and 3.35 mL of glacial acetic add 
mixed with water to make 1000 mL 
Sample solution: 1 0 jug/ml in Medium 
Acceptance critena: Meets the requirements 

* C. The retention time of the major peak of the Sample 

solution eorresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 

• Procedurę 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
water, Adjusi with 5 M potassium hydroKide to a pH of 

5.7 ± 0.1. 

Mobile phase: Acetonitrile and Buffer (5:95) 

Standard solution: lOpg/mL of USP Fluorouracil RS in 
water 

Sample solution: 10 jiig/mL of Fluorouracil in water 
Chromatograph ic system 
(See Chromatography (621), System Suitobility.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6*mm x 25-cm; 5-pm packing LI 
Flow ratę: 1.0 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Relative standard deviation: NMT 0.73%, Standard 
solution 

Tailing factor: NMT 1.5, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of fluorouracil (CjHsFNaOi) in 
the portion of Fluorouracil taken: 

Result = (fu/ra) x (CdCu) x 100 


ru = peak response from the Sample solution 

c t= peak response from the Standard solution 
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Q = concentration of USP Fluorouracil RS in the 
Standard solution (pg/mL) 

Cu - concentration of Fluorouracil in the Sampfe 
solution (jig/mL) 

Acceptance criteria: 98,0%”102.0% on the dried basis 

1MPURITIE5 

* Resfdue on fGNiTiON (281): NMT 0,1% 


Delete the fotlowing: 

HEAW METALS, Method II (231): NMT 20 ppm* {0 m* i- 

|arv2016) 

a ORGANIC fMPURITIES 

Protect the Standard solution and Sample sofution from 
light. 

Mobile phase: 6.8 g/L of monobasic potassium phos- 
phate in water. Adjust with 5 M potassium hydroxide to 
a pH of 5.7 ± 0.1. 

Standard solution: 0.1 pg/mL each of USP Fłuorouradl 
RS, USP Fłuorouradl Related Compound A RS, USP 
Huorouracil Related Compound B RS, and USP Uracil 
RS, and 0,2 pg/mL of USP Fłuorouradl Related Conv 
pound E RS in Mobile phase 

Sample solution: 0.1 mg/mL of Fłuorouradl in Mobile 
phase 

Chromatographic system 

(See Chromatograpny (62 1), System Suitahitity.} 

Modę: LC 

Detector: UV 266 nm 

Column: 4.6-mm x 25-cm; 5-jum packing LI 

Flow ratę: 1.0 m L/min 

Injection voiume: 20 pi 

Run time: NLT 3 times the retention time of the 
fłuorouradl peak 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resoiution: NLT 2 between the uracil and fłuorouradl 
peaks 
Analysis 

Sam pies: Standard sofution and Sample solution 
Calcu tatę the percentage of fłuorouradl related com¬ 
pound A, fłuorouradl related compound B, and uracil 
m the portion of Fłuorouradl taken: 

ResuEt = (rt//fs) x (C s /Cy) x 100 

Tu - peak response of relevant fiuorouracil related 
compound from the Sample solution 
n = peak response of relevant fłuorouradl related 
compound from the Standard solution 
Cs - concentration of relevant fłuorouradl related 
compound in the Standard solution (mg/mL) 

Cu - concentration of Fiuorouracil in the Sample 
solution (mg/mL) 

Catculate the percentage of 5-methoxv uracil, 
fłuorouradl related compound E, ancf any unspecified 
impurity in the portion of Fłuorouradl taken: 

Result = (r y /rj) x (Cs/ Cu) x {1 /F) x 100 

fu = peak response ot each impurity from the 
Sample solution 

r$ - peak response of fluorouracil from the 
Standard solution 

C s - concentration of USP Fiuorouracil RS in the 
Standard solution (mg/mL) 

C u - concentration of Fluorouracil in the Sample 
solution (mg/mL) 

F ~ relative response factor for each individual 
impurity (see Tobie 7) 

Acceptance criteria: See Tobie 1. Disregard any impu¬ 
rity peaks less than 0.05%. 


Table 1 


Nnne 

Relatlve 

Retention 

Time 

Retative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

Fłuorouradl related 
compound A* 

0.5 

— 

0.15 

Fłuorouradl related 
comDound 

0.? 

— 

0.15 

Uracil 

0.9 

_ 

0.15 

Fłuorouradl 

TO 


_ 

S-Methoxvuracil c 

1.6 

0.67 

0.15 

Fluorouracil related 
compound E 4j 

T9 

0.77 

0.15 

Any tndfyidual 
umpedfied impurity 

— 

1.0 

0.10 

Total frnpurftfes 

.—. 

— 

0.5 


a Pyrimidfne-2^,6£1 ^3rt,5W)4rione, 
b Dfhydropyrimldfne-2,4,5(3 W)-tnone. 

1 5-MethoKypyrfmidine-2,40 H t 3 Mydlone. 
d SChioropyrimidlne-2,4(1 H H 3H)-dianŁ 

• Limits of Fluorouracil Related Compound F and Urea 

Drfuent: Methanoł and water (1:1) 

Standard sotution A: 0.025 mg/mL of USP Fluorouracil 
Related Compound F RS in Diluent 
Standard solution B: 0.02 mg/mL of USP Urea RS in 
methanol 

Sample solution: 10 mg/mL of Fluorouracil in Diluent 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromoto- 



Adsorbent: Chromatographic silica gel mixture 

Application vo!ume: 10 pL 

Devetoping solvent system: Ethył acetate, methanol, 
and water (70:15:15) 

Reagent: Prepare a 10-mg/mL solution of p-dimethyl- 
aminobenzaldehyde in anhydrous alcohof. Prepare a 
mixture of this solution and hydrochlonc acid (10:1). 

Analysis 

Sam pies: Standard solution Ą Standard solution B , and 
Sample solution 

Procedurę: Develop with Developing soivent system , 
folłowed by air drying, Examine the piąte under UV 
light at 254 nm for fiuorouracil related compound F. 
Spray the piąte at least twlce with Reagent, and dry 
tne piąte in an oven at 80° for 3^4 min. Examine the 
piąte under dayfight for urea, [Notę— The urea pro- 
duces a yellow spot, and fluorouracil is not detected 
by the spray,] 

Acceptance criteria: The spot of fłuorouradl related 
compound F in the Sample solution is not morę intense 
than the spot of fluorouracil related compound F from 
Standard solution A (NMT 0,25%). The spot of urea in 
the Sample solution is not morę intense than the spot 
of urea rrom Standard solution B (NMT 0.2%), 

SPECIF1C TESTS 

* Loss ON Drying (731) 

Analysis: Dry under vacuum over phosphorus pentox- 

ide at 80° for 4 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQU1REMENT5 

* Packaging and Storage: Preserve in tight, light-resistant 

containers. 

* USP Reference Standard* (11) 

USP Fłuorouradl RS 

USP Fluorouracil Related Compound A RS 

Pyrimidine-2,4,6(lH,3H,5ff)-trione. 

C^NżOj 128.09 

USP Fluorouracil Related Compound B RS 

Dihydropynmldine-2,4,5(3H)-trione, 
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C 4 H 4 N 2 O 3 1 28.09 

USP Fluorouracil Related Compound E RS 
5"Chloropyrimidine-2,4(1 H,3H)-dione. 
C 4 H 3 CIN 2 O 2 146.53 
USP Fluorouracil Related Compound F RS 
2-Ethoxy-5-f I uo ropy ri m id En-4(1 H)~ one, 
C ń H7FNż0 2 158,13 
USP Uracil RS 
U radl. 

C 4 H 4 N 2 O 2 112.09 
USP Urea RS 
Urea, 

CH 4 N 2 O 60.06 


Fluorouracil Cream 


DEF1NITEON 

Fluorouracil Cream contalns NLT 90.0% and NMT 110,0% 
of the labeled amount of fluorouracil (GlrhFNzG?). It may 
contain Sodrum Hydroxide to adjust the pH, 

IDENTBF9CATION 

« A. INFRARED ABSORPTION (197M) 

Sample: Dry a portion of Cream nominalJy equivalent 
to 50 mg of fluorouracil at a pressure NMT 0.7 kPa, MIx 
with 100 mL of ether, Decant, wash the residue with 
50 mL of ether, and allow to air dry. 

Acceptance criteria: Meets the requirements 

* B. The retention time of the major peak of the Somple 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

A55AY 

* Procedurę 

Buffer: 6.8 g/L of monobasic potassium phosphate In 
water. Adjust with 5 M potassium hydroxide to a pH of 
5.7 ± 0.1. 

Mobile phase: Acetonitrile and Buffer (5:95) 

Standard solution: 1 0 fig/mL of USP Fluorouracil RS in 
water 

Sample stock solution: Nominally equivalent to 
0.1 mg/mL of fluorouracil prepared as follows, Transfer 
a portion of Cream, nominally equivalent to 10 mg of 
fluorouracil, into a IGO-mL volumetric fiask. Add 20 ml 
of methanol, and mix on a vortex mixer to dissolve. 
Ditute with water to voEume. 

Sample solution: 10 pcj/mL of fluorouracil in water, 
from Sample stock solution, Mix, and fiiter. 
Chromatographic system 
(See Chromotograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; 5 -jim packing LI 
Flow ratę: 1,0 mL/min 
injection volume: 20jnL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 

Relative standard devlation: NMT 0.73%, Standard 
soiutlon 

Tarling factor: NMT 1.5, Stondard solution 
Analysls 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
fluorouracil (GHsFMżO* *) in the portion of Cream 
taken: 

Resujt = {fu/rs) x (Cs/Cu) x 1 00 

ru peak response from the Sampie solution 

r s =s peak response from the Standard solution 


Cs = concentration of USP Fluorouracil RS in the 
Standard solution (jug/mL) 

Cu - nominał concentration of fluorouracil tn the 
Sample solution (pg/mL) 

Acceptance criteria: 90.0%—17 0-0% 

IMPURITtES 
o Limit of Urea 

Standard solution: 0.05 mg/mL of USP Urea RS in 
water 

Sample solution: Nominally equiva!ent to 5 mg/mL of 
fluorouracil prepared as follows. Shake a portion of 
Cream containing 100 mg of fluorouracil with 10 mL of 
water for 5 min. Add 10 mL of aicohol, and mix. Pass 
through a glass-ftber fiiter, and use the filtrate, 
Chromatographic system 

(See Chromotograpny (621), Th in-foyer Chramoto- 
graphy .) 

Modę: TLC 

Adsorbent: Chromatographic silica gel 
Application volume: 20 pL 

Developing solvent system: Ethyl acetate, acetone, 
and water (70:40:10) 

Reagent solution: Prepare a 10-mg/mL solution of p 
dimethylaminobenzaldehyde in alcohoł. Prepare a mix- 
furę of this solution and hydrochloric acid (10:1). 
Analyśis 

Samples: Standard solution and Sample solution 
Procedurę: Develop with Developing sofvent system , 
followed by air drying. Spray the piąte at least twice 
with Reagent solution, and dry the piąte in an oven at 
100° untfl the maximum intensity of the spots \s ob¬ 
tained. Exam3ne the piąte under dayllght. 

Acceptance criteria: NMT 1.0%; the spot of urea In 
the Sample solution \s not morę intense than the spot of 
urea from the Standard solution. 

PERFORMANCE TESTS 

* Minimum Fill (755): Meets the requirements 

SPECIFIC TESTS 

« Microbial Enumeration Tests (61) and Tests for Speci 
fied MicroorganISMS (62): It meets the requirements of 
the tests for absence of Staphylococcus aureus and Pseu- 
domonas aeruginosa. 

ADDITHONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in tight containers, 

and storę at controlled room temperaturę. 

« USP Referenge Standards (11) 

USP Fluorouracil RS 
USP Urea RS 
Urea. 

CH 4 N 2 O 60.06 


FluorouraciB BnijectEon 

DEFINITION 

Fluorouracil Injection is a sterile solution of Fluorouracil in 
Water for Injection, prepared with the a id of Sod tum Hy- 
droxide. It contains NLT 90.0% and NMT 110.0% of the 
labeled amount of fluorouracii (C 4 H 3 FN 2 O 2 ). 

[NoTE—If a precipitate is formed as a result of exposure to 
Iow temperatures, redissolve it by heating to 60° with vig- 
orous shaking, and aliow to cool to body temperaturę 
prior to use.j 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution , as 
obtained in the Assay . 







U$P 40 


Officiai Monographs /Fluoxetine 4259 


* B. INFRARED ABSORPTION (T97M) 

Sample: Carefully acidtfy a portion of Injection, equiva- 
lent to 100 mg of fluorouradl, with glaoal acetic acid. 
Stir, and slightiy chill the solution to predpitate the 
fluorouracił. Collect the precipitate, wash with 1 mL of 
water, and then dry under vacuum over phosphorus 
pentoxide at 80° for 4 h. 

Acceptance criteria: Meets the reguirements 

ASSAY 

* Procedurę 

Buffer: 6*8 g/L of monobasic potassium phosphate in 
water* Adjust with 5 M potassium hydroxtde to a pH of 
5.7 ±0.1. 

Mobile phase: Acetonitrile and Buffer (5:95) 

Standard solution: 10|jg/mL of USP Fluorouracił R$ in 
water 

Sample solution: Nominally equivalent to 10 (ig/mL of 
fluorouracił, from Injection in water 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; S-pm packing LI 
Fiow ratę: 1.0 mL/min 
Injection vołume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 

Reiative standard deviation: NMT 0.73%, Standard 
solution 

Tailing factor: NMT 1.5, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
fluorouracił (C 4 H 3 FN 2 G 2 ) in the portion of Injection 
taken: 

Result “ (fułh) x (Cs/Cy) x 100 

r y = peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs = concentration of USP Fluorouracił RS in the 
Standard solution (pg/mL) 

Cu - nominał concentration of fluorouracił in the 
Sample solution (j.ig/mL) 

Acceptance criteria: 90,0%-110.0% 

SPEC1F1C TESTS 

« PH (791): 8.6-9.4 

* Bacterial Endotoxins Test (85); NMT 0.33 USP Endo- 

toxin Unit/mg of fluorouracił 

* Other Requirement 5 : It meets the reguirements in Injeo- 

tions and Implanted Drug Products (1), 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in single-dose contarn- 

ers, preferably of Type I glass, and storę at controiled 
room temperaturę. Avoid freezing and exposure to light. 

» Labeling: Labet it to indicate the expiration datę, which 
is NMT 24 months after datę of manufacture. 

* USP REFERENCE STANDARD* (11) 

USP Endotoxin RS 
USP Fiuorouractl RS 


Fluorouracił Topical Solution 

DEFINITION 

Fluorouracił Topical Solution contalns NLT 90.0% and NMT 
110 . 0 % of the labeled amount of fluorouracił 
(QHśFN 2 0 2 ), 


IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard soiution , as 
obtained in the Assay. 

* B. The UV spectrum of the major peak of the Sample 

solution corresponds to that of the Standard soluthn t as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Buffer: 6,8 g/L of monobasic potassium phosphate in 
water. Adjust with 5 M potassium hydroxide to a pH of 
5.7 ± 0.1. 

Mobile phase: Acetonitrile and Buffer (5:95) 

Standard solution: 10 pg/ml of USP Fluorouracił RS m 
water 

Sample stock solution: Nominally equiva!ent to 
0,1 mg/mL of fluorouracił prepared as folfows. Transfer 
a portion of Topicat Solution, nominally equlvaient to 
10 mg of fluorouracił, into a 100-mL volumetric fiask. 
Add 20 ml of methanol, and mix on a vortex mixer to 
dis$ofve. Dilute with water to volume. 

Sample solution: 10 jjg/ml of fluorouracił in water, 
from Sample stock solution . Mix, and filter. 
Chromatographic system 
(See Chromotography <621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm or diodę array. [NOTĘ—Use the 
diodę array detector to perform Identification test B.] 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Fiow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Relative standard deviatfon: NMT 0.73%, Standard 
solution 

Tailing factor: NMT 1.5, Standard solution 
Analysis 

Samples: Standard solution and Sampfe solution 
Calculate the percentage of the labeled amount of 
fluorouracił (C 4 H 3 FN 2 O 2 ) in the portion of Topical Solu¬ 
tion taken: 

Result = (ry/fi) x (CdCJ) x 100 

- peak response from the Sample solution 
r$ = peak response from the Standard solution 
C$ = concentration of USP Fluorouracif RS in the 
Standard solution (pg/mL) 

Cu - nominał concentration of fluorouracił in the 
Sample soiution (jjg/mL) 

Acceptance criteria: 90.0%-110.0% 

SPECIFIC TESTS 

* Micro Bi al Enumeration Tests (61) and Tests for Speci- 

fied Microorganisms (62): It meets the reąuirements of 
the tests for absence of Staphylococcus oureus and Pseu- 
domonas aeruginoso. 

ADDITIONAL REQUIREMENTS 

» Packaging and Storage: Preserze in trght containers, 
and storę at controiled room temperaturo. 

* USP REFERENCE STANDARDS (11) 

USP Fluorouradl RS 


Fluoxetine Capsules 

DEFINITION 

FIuoxetine Capsules contain an amount of F!uoxetine Hydro- 
chlorfde eauivalent to NLT 90,0% and NMT 110,0% of 
the labeled amount of fluoxetine (Ci 7 H| B F 3 NO). 
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IDENTIFICATION 
* A. INFRARED ABSORPTION {197K) 

Sample: Nominally 10 mg of fluoxetine from Capsules 
prepared as follows. Transfer a portion of Capsule eon- 
tenis, equivalent to 10 mg of fluoxetine, to a suitable 
Container. Di$solve in 10 mL of methanol and pass 
through a suitable filter. Rinse the Container and filter 
with 5 ml of methanol, and evaporate with the aid of a 
current of atr and mifd heat to dryness. 

Acceptance criteria: Me et the reguirements 

A5SAY 
« Procedurę 

Buffer; Triethyfamine and water (1:98), adjusted with 
phosphoric acid to a pH of 6.0 

Mobile phase: Stabilizer-free tetrahydrofuran, met ba¬ 
no I, and Buffer (30:10:60) 

Standard solution: 0,11 mg/mL of USP Ftuoxetine Hy- 
drochloride RS in Mobile phase 

Sample solution; Nominally OJ mg/mL of fluoxetine 
from Capsules prepared as follows. Remove, as com- 
pfeteiy as possible, the contents of NLT 20 Capsules 
and mix. Transfer a suitable portion of the contents to 
an appropriate volumetric fiask and dissolve in Mobile 
phase. Diiute with Mobile phase to volume. Pass the re- 
sulting solution through a suitable filter, and use the 
filtra te, 

Chromatographic system 
(See Chromatograpny (621 ), System Suita bill ty.) 

Modę: LC 

Detector: UV 227 nm 

Coiumn: 4.6-mm x 25-cm; 5-[im base-deactivated 
packi ng L7 

Flow ratę: 1 ml/min 
Injectron volume: 10 UL 
System suitabillty 
Sample: Standard solution 
Suitabillty reąuirements 
Tailing facto r: NMT 2,0 
ReJative standard deviation: NMT 2,0% 

Analysrs 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the iabeled amount of 
fluoxetlne (C^HishNO) in the portion of Capsules 
taken: 

Resuft = {ruin) x (Q/C u ) x (M r ,/M r2 ) x 100 

r u = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentration of USP Fluoxetine Hydrochloride 
RS in the Standard solution (jtg/mL) 

Cu - nominał concentration of fiuoxetine in the 
Sample solution (pg/mL) 

M rI - molecular weight of f!uoxetine, 309.33 
M f2 ~ molecular weight of ffuoxetine hydrochloride, 

3 45.79 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
o DlSSOLUTION {711} 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Solution A: Transfer 250 mL of acetonitrile to a suitable 
Container, add 1,0 mL of diethylamine, mix, and adjust 
with phosphoric acid to a pH of 3.5. [Notę— Diethyl¬ 
amine phosphate will precipitate; therefore, keep it 
well-mixed.] 

Mobile phase: Acetonitrile, diethylamine, and water 
(400:4:600), adjusted with phosphoric add to a pH of 
3,5 

Standard stock solution: USP Fluoxetine Hydrochioride 
RS having a concentration similar to that of the Sample 


stock solution passed through a suitable filter. Use the 
filtra te. 

Standard solution: Transfer 5.0 mL of Standard stock 
solution to a suitable Container, add 2,0 mL of Solution 
A, and mix, 

Sample stock solution: Pass 20 mL of the solution 
under test through a suitable filter. Use the filtrate. 
Sample solution: Transfer 5,0 ml of Sample stock solu¬ 
tion to a suitable Container, add 2.0 mL of Solution A, 
and mix, 

Chromatographic system 

(See Chromatograpny {621), System Suitabillty,) 

Modę: LC 

Detector: UV 226 nm 
Oolumn: 4.6-mm x 15-cm; packlng L10 
Flow ratę: 2 ml/min 
Injection volume: 50 pi 
System suitabillty 
Sample: Standard solution 
Suitabillty requirements 
Relative standard deviation: NMT 2.0% 

Analysśs 

Samples: Standard solution and Sample solution 
Calculate the percentage of the Iabeled amount of 
fluoxetlne (^Hi^NO) dissolved: 

Resuft - ( ru/r s ) x C 5 x (Mn/M#) x Vx (1/L) x 100 

r u = peak response from the Sample solution 

rs = peak response from the Standard solution 

Q - concentration of USP Fluoxetlne Hydrochloride 
RS in the Standard solution (mg/mL) 

Mn = molecular weight of fluoxeline, 309.33 
Mr 2 - molecular weight of fluoxetine hydrochloride, 
345.79 

V ™ volume of Medium, 900 mL 
i = label claim (mg/Capsule) 

Tolerances: NLT 80% (Q) of the Iabeled amount of 
fiuoxetine (C^Hi&F^NO) is dlssolved. 

a Un(forevutv of Dosace Units {905): Meet the 
reguirements 

IMPURITIES 
* ORGANIC Impurities 

Buffer: Triethylamine and water (1:98), adjusted with 
phosphoric acid to a pH of 6.0 
Mobile phase: Acetonitrile and Buffer (35:65) 

System suitafoifity solution: 0.01 mg/mL of USP Fluox- 
etine Hydrochloride RS in Mobile phase 
Sample solution: Nominally 2 mg/mL of fiuoxetine 
from Capsules prepared as follows, Remove, as com- 
pletely as possibfe, the contents of NLT 20 Capsules 
and mix. Transfer a suitable portion of the contents to 
an appropriate volumetric fiask and dissofve In Mobile 
phase. Di]ute with Mobile phase to voiume, 
Chromatographic system 
(See Chromatograpny {62 1), System Suitabillty.) 

Modę: LC 

Detector: UV 215 nm 

Coiumn: 4.6-mm x 25<m; 5-)im packing LI 0 
Flow ratę: 1 mL/min 
Injectron volume: 10|uL 
Ryn tirne: NLT 22 min 
System suitabillty 
Sample: System suitabillty solution 
Suitabiiity reguirements 
Coiumn efficiency: NLT 1100 theoretical piates 
Relative standard deviation: NMT 2,0% 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impurlty In the por¬ 
tion of Capsules taken: 

Resuft - (n/rr) x 100 
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0 - peak response of each impurity from the 

Sample solution 

fr - sum of all the peak responses from the Sample 
solution 

Acceptance criteria 
Any individual impurity: NMT 0.25% 

Total impurities: NMT 0.80% 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

• USP REFERENCE STANDARD* {11) 

U5P Fluoxetine Hydrochloride RS 


Fluoxetine Pelayed-Release Capsules 

DEF1NITION 

Fluoxetine Delayed-Release Capsules contain an amount of 
Fluoxetine Hydrochloride equivalent to NLT 90.0% and 
NMT 110.0% of the labeled amount of fluoxetine 
(CuH ts F 3 NO). 

IDENTIFICATION 

* A. Infrared Absorption {197F) 

Sample: Transfer the contents of 3 Capsules to a suita- 
b!e Container and grind to a fine powder. Transfer a 
portion of the powder, equivalent to 40 mg of fluoxe- 
tine, to another suitable Container, and dlssolve In 
25 mL of 0.1 N hydrochloric acid. Pass the resulting 
solution through a suitable filter. Transfer 10 ml of the 
filtrate to a separatory funnel, add 20 mL of methylene 
chloride, and mix. Al Iow the phases to sępa ratę, and 
transfer the organie layer to a smali glass Container. 
Evaporate to dryness with the aid of a current of air 
ancł mild heal. Redissolve the residue with a few drops 
of methylene chloride, and transfer to a potassium bro- 
mide piąte, Dry or evaporate to a thin film with the aid 
of a stream of nitrogen. 

Acceptance criteria: Meet the requirements 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

ASSAV 
« Procedurę 

Solution A: Dissolve about 2.9 mL of glacial acetic acid 
and about 7.1 g of sodium 1-pentanesulfonate in 1 L of 
water. Ad i ust with 5 N sodium hydroxide to a pH of 
5.0. 

Mobile phase: Methanol and Solution A (67:33) 

System suitabifity solution: 110 fig/mL of USP Fluoxe- 
tine Hydrochloride RS and 20pq/mL of 
4“trifluoromethylphenol in Mobile phase 
Standard solution: 110 uq/mL of USP F!uoxetine Hy¬ 
drochloride RS in Mobile phase 

Sample stock soiution: Nominał \y 0.2 mg/mL of fluox- 
etine from Capsules prepa red as follows. Remove, as 
completely as possible, the contents of NLT 20 Cap¬ 
sules. Transfer a suitable portion of the contents to an 
appropriale volumetric fiask and dissolve In 50% of the 
finał fiask volume of Mobile phase. Shake by mechanical 
means for 10 min and then sonlcate for 5 min. AJlow 
the solution to cool to room temperaturę and dii u te 
with Mobile phase to volume. 

Sample solution: Nominally 100 |ig/mL of fluoxetine 
from Sample stock solution in Mobile phase. Pass through 
a suitable filter. Use the filtrate. 

Chrom a tog rap hic system 
(See Chromatograpny {62]), System Suitabifity.) 


Modę: LC 

Detector: UV 227 nm 

Column: 4.6-mm x 7.5-cm; 3.5-pm packing L7 
Column temperaturę: 38° 

Flow ratę: 1 mL/min 
i njection vol u m e: 10 llL 
System suitability 
Sample: Sys tem suitability solu tion 
[NOTĘ— I he relative retention times for 
4-trifluoromethyiphenoi and fluoxetine are 0.7 and 
1.0, respectively.j 
SuitabMity reguirements 

Resolution: NLT 4.0 between 4-trifluoromethylphenol 
and fluoxetine 

Tailing factor: NMT 1.7 for the fluoxetine peak 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample soiution 
Calculate the percentage of the labeled amount of 
fluoxetine (C, ? Hi 8 FjNO) in the portion of Capsules 
taken: 

Result = (r u fr$) x (Cj/Cy) x (M r i/ Ma) x 100 

r y = peak response from the Sample soiution 

r 5 = peak response from the Standard solution 

Cs - concentration of USP Ffuoxetine Hydrochloride 
RS in the Standard solution (pg/mL) 

Cu = nominał concentration of fluoxetine in the 
Sample solution (pg/mL) 

Mn = molecular weight of fluoxetine, 309.33 
M r2 - molecular weight of fluoxetine hydrochloride, 
345.79 

Acceptance criteria: 90.0%-l 1 0.0% 

PERFORMANCE TESTS 

e DISS0LUT1ON (711) 

Acid stage 

Acid stage medium: 0.1 N hydrochloric acid; 230 mL, 
deaerated 

Apparatus 3: 12 dlps/min (dpm), using a polypropy- 
lene 40-mesh screen on the top and bottom of the 
reciprocating cylinder 

Time: 2 h; Operate the apparatus for 2 h at 12 dpm, 
withdraw an aiiguot of the Acid stage medium, and af- 
low the apparatus to proceed to the Buffer stage. 
Standard solution: 0.036 mg/ml of USP Fluoxetine 
Hydrochloride RS in Acid stage medium 
Sample solution: Pass a portion of the solution under 
test through a suitable fliter of 0.45-pm porę slze, Use 
the filtrate. 

Instrumental conditions 
Modę: UV 

Anaiytical wavelength: About 278 nm 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
fluoxetine (C^Hi^NO) dissolved: 

Result = (AJ Ad x G x (Mn/Ma) xVx0/L)xW0 

Au - minimum of the first derivative of the 
absorbance of the Sample solution 
= minimum of the first derivative of the 
absorbance of the Standard solution 
C s - concentration of USP Fjuoxetine Hydrochloride 
RS in the Standard solution (mg/mL) 

M r j - molecular weight of fluoxetine, 309.33 

- molecular weight of fiuoxetine hydrochloride, 
345.79 

V - volume of Acid stage medium , 250 mL 
i - label daim (mg/Capsule) 

Tolerances: NMT 10% of the labeled amount of fluox- 
etine (Ci?HtaFiNO) is dissolved. 
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Buffer stage 

Buffer stage medium: pH 6.8 phosphale buffer (pre¬ 
pared by mixing 3 L of 0.1 N hydrochioric add and 
1 L of 0.2 M tnbasic sodium phosphate, and adjusting, 
if necessary, with 1 N hydrochioric acid or 1 N sodium 
hydroxide to a pH of 6.8 ± 0.05); 250 ml, deaerated 
Apparatus 3: 12 dips/min (dpm), using a polypropy- 
lene 40-mesh screen on the top and bottom of the 
reciprocating cylinder 

Time: 45 min; Operate the apparatus for 45 min at 12 
dpm, and withdraw an aliguot of the Buffer stage 
medium. 

Standard solution: 036 mg/mL of USP Fluoxetine Hy- 
drochloride RS in Buffer stage medium 
Sample solution: Pass a portion of the solution under 
test through a fiiter of 0.45-pm porę size. Use the 
fil tratę. 

Instruments conditions 
Modę: UV 

Analyticai wavelengths: Maximum absorbance at 
about 264 and 290 nm 
Analysis 

Sam pies: Standard sofution and Sample solution 
Calcutate the percentage of the labeled amount of 
ffuoxetine (Ci^HibFiNO) dissolved: 

Resuit = (Au/As) x C s x (M r i/M t2 ) xVx (1 /£) x 100 

A u - absorbance at 264 nm - absorbance at 290 
nm for the Sample solution 

As - absorbance at 264 nm - absorbance at 290 
nm for the Standard sofution 
Q = concentratlon of USP Fluoxetine Hydrochloride 
RS in the Standard solution (mg/mL) 

M r i - moiecular weight of fluoxetine / 30933 
M f2 = moiecular weight of fluoxetine hydrochloride, 
34579 

V = volume of Buffer stage medium f 250 ml 
i = labet daim (mg/Capsu!e) 

Tolerances: NLT 75% (Q) of the labeled amount of 
fluoxetine (CuHiahNG) js dissolved, 

o Uniformity of Dosage Units (905): Meet the 
req uirements 

IMPURITIES 

o ORGAN1C IMPURITIES 

Solution A: 6.5 a/L of sodium 1-octanesulfonafe and 
2,9 g/L of anhydrous sodium acetate in water adjusted 
with glacial acetlc acid to a pH of 5,0 
Mobile phase: Acetonitrile and Solution A (42:58) 
Impurity Identification solution A: 0.5 mg/mL of USP 
FJuoxetine Related Compound C RS in Mobile phase. 
[NOTE“The resuit Ing solution contains 
4-trifiuoromethylphenoL] 

Impurity identification solution B: Nominally 2.2 mg/ 
mL of fluoxetine hydrochloride from USP Ruoxetine Hy- 
drochloride RS prepared as foJlows. Transfer a suitabEe 
amount of USP Fluoxetine Hydrochloride RS to an ap- 
propriate volumetric fiask and dilute with 1 N suffuric 
acid to volume. Heat the fiask to 85° for 3 b, and allow 
to cool to room temperaturę. [Notę —The resuEting so¬ 
lution contains aminomethyl-l-phenylpropanol, which 
is also known as 3-methylamino-l-phenylpropan-l-o! 
and a-[2-(methylamfno)ethyl]benzenemethanol.] 

System suitability stock solution: 03 35 mg/mL of USP 
F3uoxetine Hydrochlonde RS, 0.01 mg/mL of USP Fluox- 
etlne Relatecf Compound C RS from Impurity identifica¬ 
tion solution A t and nominally 0.044 mg/mL of fluoxe- 
tfne from Impurity identification solution B prepared as 
follows. Transfer 13,5 mg of USP Fluoxetine nydrochlo- 
ride RS to a 100-mL volumetric fiask and add 2 ml of 
Impurity identification solution A and 2 mL of Impurity 
Identification solution B. Dilute with Mobile phase to 
voEume. 


System suitability solution: 5.4 ug/mL of USP FIuoxe- 
tine Hydrochloride RS and G.4pg/ml of USP F3uoxetine 
Hydrochloride Reiated Compound C RS from System 
suitability stock solution In Mobile phase 
SensitMty solution: 0,43 jitg/mL of USP Fluoxetine Hy¬ 
drochloride RS from System suitability solution in Mobile 
phase 

Sampfe solution: Nominally 0.4 mg/mL of ffuoxetine 
from CapsuEes prepared as fotlows. Finely powder NLT 
20 Capsules and transfer a suitabie portion of the pow¬ 
der to an appropdate vo!umetric fiask, Dissolve in and 
dilute with Mobile phase to volume. Pass the resulting 
solution through a suitabie fiiter and use the fiitrate. 
Chromatograpnk system 
(See Chromatograpny (621), System Suitability ,) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 1 5-cm; 3.5-j.im packing L7 
Column temperaturę: 30 D 
Flow ratę: 1 mL/min 
Injection volume: 50 (iL 

Run time: NLT 3 times the retention tlme of fiuoxetine 
System suitability 

Samples: System suitability solution and SensitMty 
solution 

[NOTĘ—The retative retention times for 
4-trifiuoromethy[phenol, fluoxetine related compound 
C, and fluoxetine are 0.49, 070, and 1,0, 
respeeflveiy.] 

Suitabiiity requirements 

Resolution: NLT 2.0 bet we en 4-trifluoromethyipheno] 
and fluoxetine reiated compound C; NLT 6.0 be- 
tween fluoxetine related compound C and fluoxetine, 
System suitability solution 

Signal-to-noise ratio: NLT 10 for fluoxetine, Sensitiv- 
ity solution 
Analysis 

Sample: Sample sofution 

Calculate the percentage of each Impurity In the por- 
tion of CapsuEes taken: 

ResuEt = (nfrf) x 100 

r? - peak response of each impurity from the 
Sample solution 

r T - sum of a El of the peak responses from the 
Sample solution 

Acceptance criteria 
Any indMdual impurity: NMT 0,2% 

Total impurities: NMT 07% 

ADDiTIONAL REQUIR£MENTS 
* Packagimg and Storage: Preserve in tight containers, 
and storę at controlled room temperaturę. 

O USP Reference Standard* (11) 

USP F3uoxetine Hydrochloride RS 
USP F!uoxetine Related Compound C RS 
4-(Methyl{3-phenyl-3-[4-(trifluoromethy])phenox- 
y]propyl)amIno)-4-oxobutanoic add; 
also known as N-Methyl-/V-[3-phenyl- 
3-(4-trifluoromethy[-phenoxy)-propyl]-sucdnamic add. 
C 21 H 22 F3NO, 409.40 


FQneoxetine Orał Solution 


DEFINITION 

FluoxetIne Orał Solution contains an amount of Fluoxetine 
Hydrochloride equivatent to NLT 90.0% and NMT 
110.0% of the labeled amount of fEuoxetine (CnHiaF^NO). 
it may contain one or morę preservatives. 
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IDENTIFICATION 

O A, INFRARED ABSORRTtON (7975) 

Sam ple solution: Transfer a yolume of Grai Solution, 
equivalent to 20 mg of fluoxetine, to a separatory fun- 
neL Add 5,0 mL of water and 0.5 mL of 1 N sodium 
hydraxide, extract wEth 5 ml of chloroform, and discard 
the aqueous layer. Evaporate the remainlng layer to 
dryness, and dissoh/e the residue In 0.4 mL of 
chloroform, 

Acceptance criteria; Meets the reguirements 

ASSAY 
o Procedurę 

Buffer: Triethylamlne and water (1:98), adjusted with 
phosphoric add to a pH of 6.0 
Mobile phase: Acetonitnle and Buffer (50:50) 

Standard solution: 45 ug/mL of USP Fluoxetine Hydro- 
chloride RS In Mobile phase 

Sample solution: Nomrnally 40 pg/mL of fluoxetine 
from Orał Solution In Mobile phase 
Chromatographic system 
(See C hromatograpny {621), System Suitability*) 

Modę: LC 

Detector: UV 215 nm 
Column: 4.6-mm x 25-cm; packing LIG 
Flow ratę: 1 mL/min 
Injection volume: 20 piL 
System suitability 
Sample: Standard solution 
Suitability requlrements 
TaiJIng factor: NMT 2.0 
Relative standard deviation: NMT 2,0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
fluoxetine (C^HiaF^NO) in the portion of Ora! Solution 
taken: 

Result - (rjrs) x (C s /Cu) x x 100 

fu - peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs = concentration of USP Fluoxetlne Hydrochloride 
RS in the Standard solution (^ig/mL) 

Cy - nominał concentration of fluoxetine in the 
Sample solution (pg/mL) 

M r i = molecular weight of fluoxetine, 309,33 
Ma - molecular weight of fluoxetine hydrochloride, 
345,79 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
« DELIVERAiLE VOLUME (698) 

For multipie-unit containers 
Acceptance criteria: Meets the requlrement$ 

* Uniformity of Dosage UNIT5 {905) 

For slngle-unit containers 
Acceptance criteria: Meets the requirements 

IMPURITIES 

■ Organic Impurities 

Solution A: 4,3 g/L of sodium 1-octanesulfonate and 
13.8 g/L of monobaslc sodium phosphate in water ad¬ 
justed with phosphoric add to a pH of 3.0 
Solution B; Mętnanol, acetonitrile, and Solution A 
(26:21:53) 

Solution C: Methanol, acetonitrile, and Solution A 
(22:35:43) 

Mobile phase: See Table 7, 


Table 1 


Time 

(min) 

Solution B 

Solution C 

(%) 

0 

_ 

100 

0 

13 

100 

0 

15 

0 

100 

29 

0 

100 


100 

0 

End 

100 

0 


Diluent: Methanol, acetonitrile, and Solution A 
(30:10:60) 

Impurity Identification solution: Nominally 2.0 mg/mL 
of USP Fluoxetine Hydrochloride RS prepared as foflows. 
Transfer a suitable quantity of USP FiuoxetIne Hydro¬ 
chloride RS to a Container, dissbfye in 1 N sulfuric add, 
and heat at 85° for 1 h. 

System suitability solution: 0.1 mq/mL of USP Fluoxe- 
tine Hydrochloride RS prepared as Follows. Transfer 
10 mg of USP Fluoxetine Hydrochloride RS to a 100-mL 
volumetric fiask. Add 1,0 mL of Impurity Identification so¬ 
lution, DEssolve In and dilute with Diluent to volume. 
Sample solution: Nominally 1.9 mg/mL of fluoxetine 
from Orał Solution in Diluent 

Dilute sample solution: Nominally 76 jig/mL of fluoxe- 
tine from Sample solution in Diluent 
Chromatographic system 
(See Chromatograpny {Cl"]), System Suitability ,) 

Modę: LC 

Detector: UV 215 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 \il 
System suitability 
Sample: System suitability solution 
Suitability requirements: The retention tlme of any 
peak, except the fEuoxetine peak, is less than 13 mm. 
Analysis 

Samples: Sample solution and Dilute sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Orał Solution taken: 

Result =* {nf[r T + (D x Aiij)]} x 100 

n - peak response of each impurity from the 
Sample solution 

r T - sum of alt the peak responses excluding 
fluoxet!ne from the Sample solution 
D - dilutlon factor between the Sample solution 
and the Dilute sample solution , 25 
fuo - peak response of fluoxetine from the Dilute 
sample solution 
Acceptance criteria 
Any individual impurity: NMT 0.4% 

Total Impurities: NMT 0.8% 

SPECIFIC TESTS 

o PH (791): 2.5~4.5 

ADDBTiONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

» USP REFERENCE STANDARDS (11) 

USP Fluoxetine Hydrochloride RS 


Fiuoxetłne Tablets 


DEFINITION 

Fluoxetine Tablets contain an amount of Fluoxetine Hydro¬ 
chloride eautyalent to NLT 90.0% and NMT 110,0% of 
the iabelea amount of fluoxetine (C17H13F3NG). 
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IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

Sample: Transfer 1 Tablet to a suitabie Container, dis- 
solve in 10 mL of chloroform, and pass through a suita- 
ble fifter. Rinse the Container with 5 ml of chloroform, 
and pass the rinsings through a suitabie filter. Evaporate 
the combined filtrate in a hood with the aid of a cur- 
rent of air and miJd heat to dryness. 

Acceptance criteria: Meet the reguirements 

* B, The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Solution A: 7.1 g/L of sodium 1-pentane-sulfonate in 
water. To each L add 2.9 mL of glaoial acetic acid, and 
adjust with 5 N sodium hydroxide solution to a pH of 

Mobile phase: Methanol and Solution A (67:33) 

System suitability stoclc solution: 0.2 mg/ml of 
4-tnfluoromethylphenol in Mobile phase 
System suitability solution: 0.02 mg/mL of 
4-trifiuoromethylphenol from System suita bili ty stock so¬ 
lution and OJ I mg/mL of USP Fluoxetine Hydrochloride 
RS in Mobile phase 

Standard solution: OJ mg/mL of USP Fluoxetine Hy- 
drochforide RS in Mobile phase 
Sample stock solution: Transfer 10 Tablets to a 
1000-mL volumetric fiask. Add 500 mL of Mobile phase , 
and shake to disintegrate the Tablets. Drlute with Mobile 
phase to volume, and sonrcate for 10 min. 

Sample solution: Nominally OJ mg/mL of fluoxetine 
from Sample stock solution In Mobile phase . Pass through 
a suitabie filter. Use the filtrate. 

Chromatographic system 
(See Chromatograpny {621), System Suita bili ty.) 

Modę: LC 

Detector: UV 227 nm 

Column: 4.6-mm x 7.5 -cm; 3.5-pm packrng L7 
Column temperaturę: 38° 

Flow ratę: 1 mL/min 
Injection yolume: 10 yiL 
System suitability 
Sample: System suitability solution 
Suitability requirements 
Resolution: NLT 4.0 between fluoxetine and 
4-thfluoromethylphenol 
Tai ling factor: NMT 1.7 for fluoxetine 
Relative standard deviation: NMT 2.0% 

Analysls 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
fluoxetine (C^NjaFiNO) in the porlion of Tablets 
taken: 

Result = (r u /n) x (Q/Q) x (M„/M,J x 100 

fu = peak response from the Sample solution 

fs = peak response from the Standard solution 

Cs - concentration of USP Fluoxetine Hydrochloride 
RS in the Standard solution (mg/mL) 

Ci, = nominał concentration of fluoxetine In the 
Sample sofutton (mg/mL) 

M r t - molecular weight of fluoxetine, 309.33 
Ma - molecular weight of fluoxetine hydrochloride, 
34579 


Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TE5TS 

* DlSSOLUTłON (711) 

Medium: OJ N hydrochloric add; 1000 mL 
Apparatus 1: 100 rpm 
Time: 15 min 

Solution A, Mobile phase, and System suitability solu¬ 
tion: Prepare as directed in the Assay . 

Sample solution: Pass 20 mL of the solution under test 
through a suitabie filter. 

Standard solution: USP Fluoxetine Hydrochloride RS in 
Medium havinq a known concentration similar to that of 
the Sample solution 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 227 nm 

Column: 4.6-mm x 7.5-cm; 3.5-^m packing L7 
Column temperaturę: 38 a 
Flow ratę: 1 mL/min 
Injection yolume: 20 *iL 
System suitability 
Sample: System suitability solution 
Suitability requirements 
Resolution: NLT 2.0 between fluoxetine and 
4-tnfluoromethylphenol 
Tailing factor: NMT 1,7 for fluoxetine 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Sample solution and Standard solution 
Calculate the percentage of the labeled amount of 
fluoxetine (CuHraFjNO) dissofyed: 

Result = (ry/n) x (Q/C u ) x (Ma/Ma) x 100 

ry a peak response from the Sample solution 

r% - peak response from the Standard solution 

Cs - concentration of USP Ruoxetine Hydrochioride 
RS in the Standard solution (mg/mL) 

Cu ~ nominał concentration of fluoxetine in the 
Sample solution (mg/mL) 

Mrt = molecular weight of fluoxetine, 309.33 
Mn = molecular weight of fluoxetine hydrochloride, 
345 79 

Tolerances: NLT 80% (Q) of the labeled amount of 
fluoxetine (C^HtaF^NO) is dlssolved. 

* Uniformity of Dosage Units (905): Meet the 

requirements 

IMPURITIE5 
4 Ghganic Impurities 

Solution A: 6.5 g/L of sodium 1-octanesulfonate in 
water. To each L add 2.9 mL of phosphoric add, and 
adjust with 5 N sodium hydroxiae solution to a pH of 

Mobile phase: Acetonitrile and Solution A (43:57) 
Impurity Identification solution: Nominally 2.2 mg/mL 
of fluoxetine hydrochloride from USP Fluoxetine Hydro- 
chlonde RS prepared as foflows. Transfer 22 mg of USP 
Fluoxetine Hydrochloride RS to a 1G-mL voiumetric fiask 
and dilute with 1 N sulfuric acid to volume. Heat the 
fiask to 85° for 3 h, and allow to cool to room temper¬ 
aturę. [Notę —'The resutting solution contains a mi’ 
nomethyM -phenylpropanol, which is aiso known as 
3-methyiamino-1-phenylpropan-1-ol or a- 
[2-(methyiamino)ethyl]benzenemethanoL] 

System suitability solution: 0.001 mg/mL of USP 
Fluoxetine Related Compound B RS and 0.015 mg/mL 
of USP Fluoxetine Hydrochloride RS prepared as follows. 
Transfer suitabie quantities of USP Fluoxetrne Related 
Compound B RS and USP Fluoxetine Hydrochloride RS 
to a 10-mL vo!umetric fiask. Add 0.2 mL of impurity 
Identification solution and dilute with Mobile phase to 
yolume. 
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Standard solution: 0.015 mg/mL of USP FIuoxetine Hy- 
drochloride RS in Mobile phase 

Sensi£rvity solution: 0.2 pg/mL of USP FluoxetEne Hy¬ 
drach loride RS from Standard solution in Mobile phose 
Sample solution; 2 mg/mL of f[uoxetine from Tablets 
prepared as follows. Transfer 10 Tablets to a suita ble 
yolumetric fiask and add 50% of the finał fiask volume 
of Mobile phose. Shake fo disintegrate and dtlute with 
Mobile phase to volume. Sonicate the resulting solufinn 
for 10 min, pass a portion through a suita ble filier, and 
use the filtrate. 

Chromatographic system 
(See Chrom a tog ranny (621), System Su i ta bil i ty.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 15-cm; 3,5-pm packing L7 
Column temperaturę: 30° 

Flow ratę: 1 ml/min 
Injection volume: 20 juL 

Run time: NLT 3 times the retention Limę of fluoxetine 
System suitability 

Samples: Mobile phose, System suitability solution, Stan¬ 
dard solution , and Sensitivitv solution 
Injection order: Mobile phase, Sensitivity solution, Sys¬ 
tem suitability solution, and Standard solution 
[Notę—S ee Tobie 1 for the relative retention times.] 
Suitability requirements 

Resolution: NLT 4,5 bet we en aminomethyM-phenyk 
propanol and fluoxetine related compound B, System 
suitability solution 

Relative standard devia£ion: NMT 5.0%, Standard 
solution 

Signal-to-noise ratio: NLT 10, Sensitivity solution 
Anaiysis 

Samples: Standard solution and Sample solution 
CaEculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result = (r u frs) x (Cj /Cu) x (MutMa) x 100 

r u = peak response of each impurity from the 
Sample solution 

fs = peak response of fIuoxetine from the Standard 
solution 

Q =5 concentration of USP FIuoxetine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of fluoxetine in the 
Sample solution (mg/mL) 

M r j = molecular weight of ffuoxetine, 309.33 
Mr 2 = molecular weight of fJuoxetine hydrochloride, 
345.79 

Acceptance criteria: See Tobie 1. 


Ta ble 1 


Marne 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%> 

AminomethyJ-1- 
phenvl propanol 

0,19 

0.25 

FJuoxetine related 
compound B 

0.26 

0.25 

Fluosetine 

1.0 

_ _ 

Any individijal 
unspedfied impuri¬ 
ty 

— 

0.25 

To tal impurities 

.— 

0.60 


* 3-MethylaminoU -phenyJpropan-1 -cl; also known as ct-[2TMethylami- 
n o)ethyI] benzen emelh a not. 

ADDITIONAL REQUIREMENTS 

* IPackaging and Storage: Preserve in tight containers, 
and storę at contro! led room temperaturę. 


* USP Reference Standards (11) 

USP Fluoxetine Hydrochloride RS 
USP F!uoxetme Related Compound B RS 
N- Methyl-3-phenyl pro pan-1 -aminę; 
also known as N-Methyl-3-phenylprooylamfne. 
Go H 15 N 149.24 


FEyoxetine B-jjydrochBorBde 



C, ? H t 8 F 3 NO-HCI 345.79 

Benzenepropanamine, N-methyl“Y-[4-(trif[iiiDromethyl)phe- 
noxy]-, hydrochloride, (±); 

(±)-N-Methyl-3-phenyl-3-[(a,a,a“trifluoro-p-tolyl)oxy]propY- 
lamine, hydrochloride; 

N-Methy l-3-pheny 1-3-[4-(trifluoromethyl)phenoxy] propan- 
1-aminę hydrochloride [56296-78-7]. 

DEFINITION 

Fluoxetine Hydrochloride contains NLT 98,0% and NMT 
1 02,0% of fluoxetine hydrochloride (C 1 ? H ia F 3 NO ■ HG), 
calculated on the anhydrous basis. 

IDENTIFICATION 

* A, iNFRĄRED ABSORPTION (197K) 

* B. Identification Tests— General, Chloride (191): Meets 

the requirements 

AS5AY 
■ Procedurę 

Buffer: Triethyfamine and water (1:98), adjusted with 
phosphoric acid to a pH of 6.0 
Mobile phase: Stabilizer-free tetrahydrofuran, metha- 
noi, and Buffer (30:10:60) 

Standard solution: 0.11 mg/mL of USP Ffuoxetine Hy¬ 
drach loride RS in Mobile phase 

Sample solution: 0.11 mg/mL of Fluoxetine Hydrochlo¬ 
ride in Mobile phase 
Chromatograpnic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 227 nm 

Column: 4.6-mm x 25-cm; 5-pm base-deactivated 
packing L7 

Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailrng factor: NMT 2.0 
Reiative standard deviation: NMT 2.0% 

Anaiysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of f!uoxetine hydrochloride 
(C 1? H| E F 3 NO * HCI) in the portion of Fluoxetine Hydra¬ 
ch loride taken: 

Result - (rulrs) x (G/Cu) x 100 

ru - peak response from the Sample solution 

fj -peak response from the Standard solution 

Cs ~ concentration of USP Fluoxetine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Fluoxetine Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 98,0%-102.0% on the anhydrous 
basis 
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IMPURITIES 


Delete the following: 

•• Heaw Metals, Method II (231): NMT 30 ppm. 

jan- 2018 ) 

a OttGANIC IMPURITIES 

Buffer and Mobile phase: Proceed as directed in the 
Assay. 

System suitability solution: Dissolve about 22 mg of 
USP Fluoxetine Hydrochioride RS in 10 mL of 1 N sulfu- 
ric acid. Heat to 85° for 3 h. Cool, and transfer 0.4 ml 
of this solution fo a 25-mL vo[umetric fiask* Add 28 mg 
of USP F!uoxetine Hydrochioride RS, 1 mg of USP Fluox- 
etine Related Compound A RS, and 1 mg of USP Ftuox- 
etine Related Compound B RS. Dilute with Mobile phase 
to volume* 

Sam ple solution A: 5.6 mg/ml_ of Fluoxetine Hyd ro¬ 
dnio ride in Mobile phase 

Sampie solution B: 1.1 mg/mL of Ffuoxetine Hydro- 
chloride from Sampie solution A in Mobile phase 
Chromatographk system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; 5-pm base-deactlvated 
pacldng L7 

Flow ratę: 1 mL/min 
fnjection volume: IOjaL 

Run tirne; NIT 2 tlmes the retention tirne of fluoxetine 
System suitability 
Sampie: System suitability solution 
[Notę —See Tobie 1 for the relative retention times.] 
Resolution: NMT 1.1 for the ratio of the hefcjht of the 
fluoxetine related compound A peak to the depth of 
the valley between the fluoxetrne and fluoxetine re¬ 
lated compound A peaks (measured from the fluoxe- 
tlne related compound A peak helght) 

Analysis 

Sam pies: Sampie solution A and Sampie solution B 
Calculate the percentage of fluoxetine related com¬ 
pound A in the portion of Fluoxetlne Hydrochioride 
taken: 

Result = [r^/(% + r^)] x 1 00 

r& - peak response of fluoxetine related compound 
A from Sampie solution B 

ry$ = peak response of fiuaxetme from Sampie 
solution B 

Calculate the percentage of any other impurity in the 
portion of Fluoxetine Hydrochioride taken: 

Result = {rJ[r TA + (D x nm)]} x 100 

r , r A - peak response of any other impurity from 

Sampie solution A 

Fta = sum of alt the peak responses excluding 
fluoxetine from Sampie solution A 
D = difution factor between Sampie solution A and 
Sampie solution B, 5 

roś = peak response of fluoxetine from Sampie 
solution B 

Acceptance criterla: See Table 7. 


Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 
CHteria, 
NMT [%) 

Aminomethyl-l -phenylpropanoh 13 

0.24 

0.25 

Fluoxetine related compound B 

0.27 

0,25 

Fluoxebne related compound A 

0.94 

0.15 

Fluoxetine 

1,0 


4-Trif! uoro m e th vl Dh en o 1 

2,1 7 

0.1 

Any indiyidual unspeeified impurity 

__ 

0.1 

Total impurities 


0.5 


"3-MethylamEno-l-phenylpropan-l oi; also known as ct-[2-(Methylarntno) 

ethyj] ben zene meth a nol. 

fa This impurity may not be present, 


SPECIFIC TESTS 

* Water Determination (921 } # Method I: NMT 0*5% 

ADD1TIONAL REQUiREMENT5 

* Packaging and Storage: Preserve in tight containers, 

* USP Reference Standard* (11) 

USP Fluoxetine Hydrochioride RS 
USP Fluoxetine Related Compound A RS 
M-M ethyl- 3-pheny l-3-[3-(trif lu oromethy l)phenox- 
y]propan-1-aminę hydrochioride; 
also known as 

M-Methyl-3-phenyl-3-[(a,cx,cX“(trifluoro-m-toly!)ox- 
y]propylamine hydrochioride. 

Ci7H, e F 3 NO ■ HCI 345*79 
USP Fluoxetine Related Compound B RS 
N-Methyl-3-phenylpropan-1-aminę; also known as N- 
M ethyl- 3-pheny [propylami ne, 

CioHisN 149.24 


FGyoxymesterone 



C 20 H 25 FO 3 336.44 

Androst-4-en-3-one, 9-fluoro-l 1,17-dihydroxy-l 7-methyk 

0 1 Al 7/3-. 

9-Fluoro-l1 /?,1 7/3-dihydroxy-17-methylandrost-4-en-3-one 
[76-43-7]. 

» Fluoxymesterone contains not less than 
97.0 percent and not morę than 102.0 percent of 
C 2 oH 29 FOj, calculated on the dried basis. 

Packaging and storage—Preserve in well-closed contain- 
ers, protected from light 

USP Reference standard* (11)— 

USP Fluoxymesterone RS 

Identification— 

A: Infrared Absorption (197K)—If a difference appears, dis- 
solve portions of both the test speclmen and the USP Refer- 
ence Standard in dehydrated alcohol, evaporate the Solu¬ 
tions to dryness, and repeat the test on tne residues. 

B: Ultrafiolet Absorption (197U)— 

Solution: 1 0 pg per mL. 

Medium: alcohol. 

Absorptivlties at 242 nm do not differ by morę than 
2*5%. 
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Specific rotation (781S): between +104° and +112°. 

Test sofution: 10 mg per mL, in alcohol. 

Loss on drying (731)—Dry it at 105° for 3 hours: it loses 
not morę than 1.0% of ils weight. 

Chromatographic purity— 

Solution 4—Prepare a filtered and degassed mixture of 
methanol and water (55:45). 

Solution B —Use filtered and degassed methanol. 

Mobile phase —Use variable mixtures of Solution A and So¬ 
lution B as directed for Chromatographic system. 

Blank solution —Use Solution B. 

System suitobillty solution —Dilute a vo!ume of the Test so¬ 
lution quantitatively, and stepwise if necessary, with metha¬ 
nol to obtain a solution having a concentration of about 
5 pg of fluoxymesterone per mL. 

Test solution —Prepare a solution of Fluoxymesterone in 
Solution B containing about 0.5 mg per ml. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eoujpped with a 254-nm deteetor 
and a 4,6-mm x 25*cm column that contains packing LI. 
The column temperaturę is malntained at 40°. The flow ratę 
is 1.0 mL per minutę. The chromatograph is programmed as 
follows. 


Time 

(minutes') 

Sofution A 

( 

Solution B 
(%> 

Elution 

0 

100 

0 

equllibration 

0-20 

100-*6Q 

Q—>40 

linear gradient 

20-40 

60^0 

40^100 

linear gradient 

40-45.0 

0 

100 

isocratic 

45.0-45.1 

0-k100 

100-^0 

linear gradient 

45.1-60 

100 

0 

isocratic 


Chromatograph the Test solution , and record the peak re¬ 
sponses as directed for Procedurę: the column effidency is 
not less than 15,000 theoretical plates. Chromatograpn the 
System suitability solution , and record the peak responses as 
directed for Procedurę: the signal-to-noise ratio for the 
fluoxymesterone peak is not less than 100. 

Procedurę —Separately inject equal volumes (about 5 pL) 
of the Blank solution ano the Test solution into the chroma to* 
graph, record the chromatograms, and measure the areas 
for any peaks that do not appear in the Blank solution that 
have an area equal to or greater than 0.1% of the fluoxy- 
mesterone peak. Calcu la te the percentage of each impurity 
in the portion of Fluoxymesterone taken by the formula: 

100(n/n) 

in which n is the peak response for each impurity; and r, is 
the sum of the responses of all the peaks: not morę than 
1.0% of any individual impurity is found; and not morę 
than 2.0% of to tal impurities is found. 

Assay— 

Interna! standard solution —Dissolve methylprednisolone in 
a mixture of chloroform and methanol (95:5) to obtain a 
solutron containing about 200 pg per mL, 

Mobile phase —Prepare a solution containing butyl chla- 
ride, water-saturated butyl chloride, tetrahydmfuran, metha¬ 
nol, and glacial acetic acid (475:475:70:35:30). 

Standard preparathn—D issolve an accurately weighed 
guantity of USP Fluoxymesterone RS in Internai standard so¬ 
lution to obtain a solution having a known concentration of 
about 0.25 mg per mL, 

Assay preparat ton —Dis sol ve about 25 mg of Fluoxyme$- 
terone, accurately weighed, in 100.0 mL of intemai standard 
solution to obtain a sofution having a concentration of about 
0.25 mg per ml. 

Procedurę—Inject equal yolumes of the 4ssoy preparation 
and the Standard preparation into a suitable high-pressure 


liquid chromatograph (see Chromatography {62 1)) of the 
generał type eguipped with a detector for monitoring UV 
fight at 254 nm, eguipped with a suitable recorder, and 
capable of providing column pressure up to about 2000 psi. 
The instrument contains a 4-mm x 30-cm stainless Steel col¬ 
umn that contains packing L3. In a suitable chromatogram, 
the resolution, R, between fluoxyme$terone and the internaI 
standard is not less than 3.0; and the relative standard 
deviation of the peak response ratios of four replicate injec- 
tions of the Standard preparation is not morę than 2.0%. 
Calculate the quantity, in mg, of CzoHapFOa in the portion of 
Fluoxymesterone taken by the formula: 

lOOCflWft) 

in which C rs the concentration, in mg per mL, of USP 
FJuoxymesterone RS in the Standard preparation; and and 
Rs are the peak response ratios of fluoxymesferone to the 
interna! standard obtained from the Assay preparation and 
the Standard preparation , respectively. 


Fluoxymesterone Tablets 

» Fluoxymesterone Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of fluoxymesterone 
(C 20 H 29 FO 3 ). 

Packaging and storage—Preserve in well-closed contain- 
ers, protected fram fight, 

USP Reference standardu (11)— 

USP Fluoxymesterone RS 
USP Norethindrone RS 

Edentificatlon—Triturate a guantity of powdered TabJets, 
equiva!ent to about 20 mg of fluoxymesterone, with 20 mL 
of hot chloroform, and decant the supernatant through a 
filter. Repeat the extraction with two 20 -jtiL portions of hot 
chloroform, Evaporate the combined chloroform Solutions 
on a water bath to dryness, digest the residue with 5 mL of 
acetone, decant the supematant, add to it 20 mL of water, 
and filier off the precipitate. DissoNe the predpitate in 5 mL 
of acetone, add 20 mL of water, and fi!ter: fhe predpitate, 
after being dried at 105° for 3 hours, meets the reguire- 
ments for Identification test A under Fluoxymesterone. 
Dissolution (711)— 

Medium: 0.01 N hydrochloric acid; 900 mL. 

Apparatus 2: 75 rpm. 

Time: 60 minutes. 

Determine the amount of CioH^FO* dissolved by employ- 
ing the following method. 

Mobile phase—Prepare a degassed and fiftered solution of 
water and acetonitrile (58:42). Make adjustments if neces¬ 
sary (see Chromatography {62 1)). 

intemai standard solution —Dissolve a quantity of USP 
Norethindrone RS in alcohof to obtain a sofution having a 
finał concentration of about 46 pg per mL. 

Standard solution —Transfer about 28 mg of USP Ffuoxy- 
mesterone RS, accurately weighed, to a 25-mL vo!umetric 
fiask, dissolve in and dilute with alcohol to volume, and mix. 
Pipet 5 mL of the resulting solution into a 250-mL volumet- 
ric fiask, dilute with Dissolution Medium to volume, and mix. 
Pipet 5 mL of thls solution and 2 mL of internal standard 
solution into a 25-mL volumetric fiask, dilute with Dissolution 
Medium to volume, and mix. 

Test solution —Pipet a filtered 20-mL aiiquot of the solu¬ 
tion under test and 2 mL of Internat standard solution into a 
25-mL vol u met ric fiask, dilute with Dissolution Medium to 
volume, and mix, 
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Chromatographic system (see Chromotography (621))—'The 
[iquid chramatograph is eguipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing LI. The 
flow ratę is about 3 mL per minutę. Chromatograpn repli- 
cate injections of the Standard solution, and measure the 
peak responses as directed for Procedurę: the relattve retem 
tion limes are 0.5 for fiu oxy mesterone and 1.0 for norethim 
drone; the resolution, ft, between fluoxymesterone and nor- 
ethindrone is not less than 2 ; and the relative standard 
deviation is not morę than 2 . 0 %. 

Procedurę —Inject a volume (about 20 gL) of the Test solu¬ 
tion into the chromatograph, record the chromatogram, 
and measure the responses for the major peaks. Calcu [ate 
the amount of C 20 H 23 FO 3 dissolved by comparison with the 
Standard solution, similarly chromatographed* 

Tolerances —Not less than 70% (Q) of the labeled amount 
of C20H29FO3 is dissolved in 60 minutes, 

Uniformity of dosage units (905): meet the reąutre- 
ments* 

PROCEDURĘ FOR CONTENT UNIFORMITY-—■ 

Internal standard solution , Mobile phase, and Standard 
preparation —Prepare as directed in the Asjó)/ under Fluoxy- 
mesterone. 

Test preparation— Transfer 1 Tablet to a suitable Container, 
ad d 2 mL of water, and sonicate for 30 minutes or until the 
Tablet completeJy disintegrates. Add an accurately measured 
volume of Internal standard solution (5.0 mL for each mg of 
fluoxymesterone in the Tablet), and shake the mixture for 
15 minutes. Fifter a portion of the chloroform layer, and use 
the elear filtrate. 

Procedurę —Proceed as directed in the Assay under Fluoxy- 
mesterone , using the Test preparation in place of the Assay 
preparation. Calculate the guantity, in mg, of fluoxymester- 
one CC 20 H 29 FO 3 ) in the Tablet taken by the formula; 

(TC/D)(R U /Rs) 

in whtch T es the labeled guantity, in mg, of fluoxymester- 
one tn the Tablet; D is the concentration, in mg per mL, of 
fIuoxymesterone in the Test preparation , based on the la¬ 
beled guantity per Tablet and the extent of dilution; and the 
other terms are as defined therein. 

Ass ay— 

Interna! standard solution, Mobile phase , and Standard 
preparation —Prepare as directed in the Assay under Ffuoxy- 
mesterone. 

Assay preparation—Ac.cur^\.e\y weigh 20 Tabfets, and 
grind to a fine powder in a mortar and pestle. Accurately 
weigh a portion of the powder, equivalent to about 5 mg of 
f!uoxymesterone, and transfer to a suitable Container. Add 
20.0 mL of Internal standard solution , sonicate for 1 0 min¬ 
utes, and shake for 15 minutes. Frlter a portion of the liquid, 
and anaiyze the elear filtrate as directed for Procedurę. 

Procedurę — Proceed as directed in theAssoy under Fiuoxy- 
mesterone . Calculate the guantity, En mg, of f!uoxymester- 
one (CzoHzpFCb) in the portion of Tablets taken by the 
formula: 

2QC(Ru/Rs) 

in which the terms are as defined therein. 


Fluphenazine Decanoate 



C 32 HHF 3 N 3 O 2 S 591.77 

Decanoic add, 2-[4-[3-[2-(thfjuoromethyl)-lQtf-decanoate 
phenothiazin- 10 -yl]propy (]-1 -pi perazi nyl]ethyI ester; 
2-[4-[3-[2<rnfluoromethyl)phenothiazin4 0 : yf]propyl]- 
1 -piperaziny[]ethyl decanoate [5002-474 ]. 

PEFINITION 

Fluphenazine Decanoate contains NLT 98.0% and NMT 
102 . 0 % of fluphenazine decanoate (C 32 H 44 F 3 N 3 O 2 S), cal- 
culated on the dried basis. 

[Notę— Throughout the followlng procedures, protect sam- 
ples, the Reference Standard, and Solutions containing 
them by conductlng the procedures without delay under 
subdued light, or using low-actinic glassware.] 

IDENTIFICATION 
O A. INFRARED AESORPTtON 

Solution A: Sodium hydroxide solution (1 tn 250) 
Standard solution: Transfer 50 mg of USP Ffuphenazine 
Decanoate Dihydrochloride RS to a glass-stoppered, 
smali centrifuge tubę, and add 1.5 mL of Solution A. 

Add 2 mL of car bon disulfide, shake vigorously for 2 
min, and centrifuge. Dry the lower, elear layer by filter- 
ing through 2 g of anhydrous sodium sulfate. Use the 
filtrate. 

Sampfe solution: Transfer 50 mg of Fluphenazine Deca¬ 
noate to a glass-stoppered, smafl centrifuge tubę, and 
add 1.5 mL of 5o/ut/on A. Add 2 mL of carbon disulfide, 
shake vigorously for 2 min, and centrifuge. Dry the 
lower, elear layer by filtering through 2 g of anhydrous 
sodium sulfate. Use the filtrate. 

Instruments! conditions 
Modę: IR 
Celi: 0,1 mm 

Acceptance enteria: The absorption spectrum of the 
Sample solution exhibits maxima only at the same wave- 
lengths as that of the Standard solution. 

O B. Thin-Layer Chromatography 

Standard solution: 22,5 mg/mL of USP Fluphenazine 
Decanoate Dihydrochloride RS (equivalent to 20 mg/mL 
of fluphenazine decanoate) in alcohol 
Sample solution: 20 mg/mL of Fluphenazine Deca¬ 
noate in alcohol 
Chromatographic system 
(See Chrom a tog ropny (621), Thin-Layer Chromato- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture. impregnate the piąte with a l-in -20 solu- 
tion of tetradecane in hexane, and alfow to air-dry. 
Application votume: 1 pL 

Developinq solvent system: Methanol and water 
(90:10) 

Analysis 

Samples: Standard solution and Sampfe solution 
Apply the Standard solution and the Sampfe solution to 
the piąte. Allow the spots to dry. Apply 1.0 jiL of 0.1 
N sodium hydroxide to the spot from the Standard 
solution , and alfow it to dry. Deyelop the piąte In an 
eguilibrated chamber using the Developing soivent sys¬ 
tem. Examine the piąte under short-wave!ength UV 
light at 254 nm. 

Acceptance criteria: The R f value of the principa! spot 
of the Sample solution corresponds to that of the Stan¬ 
dard solution , 
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AS5AY 

* PROCEDURĘ 

Sample: 500 mg of Fiuphenazine Decanoate 
Blank: 50 mL of glacial acetic acid 
Titrimetric system 
Modę: Direct titrat lon 
Tiłrant: OJ N perchloric add V5 
Endpoint detection: Visual 
Analysis: Dissolve the Sample in 50 mL of glacial acetic 
acid, add one drop of crystal violet 15, and titrate with 
Titrant to a blue-green endpoint. Perform the Blank de- 
termination, and make any necessary correction, 
Calculale the percentage of fiuphenazine decanoate 
(CjjH^iFjNj 0 2 S) in Lhe portion of Fiuphenazine Deca¬ 
noate taken, Each mL of OJ N perchloric acid is equiv- 
alent to 29.59 mg of fiuphenazine decanoate 
(C 32 H 4 4 FjNsOzS). 

Acceptance criteria: 98.0%-102.0% on the dried bash 

IMPUR1TIES 

® Residue on Ignition (281): NMT 0,2% 

* ORDINARY IMPURITIES <466) 

Test solution and Standard solution: Methanol 
Eluant: Acetone, cyclohexane, and ammonium hydrox- 
ide (16:6:1) 

Visualization: 1; then spray the piąte with 50% sulfuric 
acid, 

Acceptance criteria 
lndlvidual impurity: NMT 1.0% 

Total impurities: NMT 2.0% 

5PECIFIC TEST5 

* LOSS ON DRYING (731) 

Analysis: Dry under vacuum at 60° for 3 h, 

Acceptance criteria: NMT 1.0% 

ADD1TIONAL REQUIREMENTS 

■ Packacing and Storage: Preserve in tight, light-resistant 
containers. 

* USP Reference Standard* (11) 

U5P Fiuphenazine Decanoate Dihydrochloride RS 


Fiuphenazine Decanoate Injection 

DEFINITION 

Fiuphenazine Decanoate Injection is a stenie solution of 
Fiuphenazine Decanoate in a sultable vegetable oiL it eon- 
tains NLT 90.0% and NMT 115.0% of the labeled amount 
of fiuphenazine decanoate (CazHuFiNiOaS)* 

[Notę—T hroughout the foliowtng procedures, protect sam- 
pies, the Reference Standards, and Solutions eontainmg 
them, by conducting the procedures without delay, under 
subdued light, or using low-actinic glassware.] 

IDENTIFICATION 

* A. 

Solution A: Palladium chloride solution (1 in 1000) 

5 ample: Nominał!y 50 mg of fiuphenazine decanoate 
from Injection 
Analysis 

Part 1: Add 2 mL of methanol and 3 ml of Solution A 
to the Sample. 

Part 2: Add an excess of Solution 4 to the resulting 
rn?xture from Port 1. 

Acceptance criteria: The criteria for Part 1 and Part 2 
musi both be met 
Part 1; A rust-red color is produced. 

Part 2: The color is intensified to a brownish red. 

• R, The retention time of the major peak of the 5omp/e 
solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 


ASSAY 
• PROCEDURĘ 

Mobile phase: Acetonitrile, methanol, and 0.05 M am¬ 
monium acetale (2:2:1) 

Diluent: Acetonitrile and methanol (50:50) 

System suitability stock solution: USP Fiuphenazine 
Decanoate Dihydrochloride RS and USP Fiuphenazine 
Hydrochioride RS (5:4) in Diluent 
System suitability solution: 0 1 mg/mL of anhydrous 
fiuphenazine decanoate dihydrochloride and 0,08 mg/ 
mL of fiuphenazine hydrochioride from System suitability 
stock solution in Diluent 

Standard stock solution A: OJ mg/mL of USP 
Fiuphenazine Hydrochioride RS in isopropyl alcohol 
Standard stock solution B: 0.5 mg/mL of USP 
Fiuphenazine Decanoate Dihydrocnjoride RS and 
0.02 mg/mL of fiuphenazine hydrochioride from Stan¬ 
dard stock solution A p repa red as follows. Transfer 
25 mg of USP Fiuphenazine Decanoate Dihydrochloride 
RS to a 50-mL volumetnc fiask, and add 10 mL of Stan¬ 
dard stock solution A Add 20 mL of isopropyl alcohol. 
Sonication may be used to aid in dissolution. Dilute 
with Isopropyl alcohol to volume, 

Standard solution: OJ mg/mL of fiuphenazine deca¬ 
noate and 0.004 mg/mL of fiuphenazine hydrochioride 
from Standard stock solution B m acetonitrile 
Sample stock solution: Nominalfy 0.5 mg/mL of 
fiuphenazine decanoate in isopropyl alcohol prepared as 
follows. Transfer a quantity of Injection, equivalent to 
25 mg of fiuphenazine decanoate, to a 50-mL volumet- 
ric fiask. Ada 20 mL of isopropyl alcohol, and shake vig- 
orously for at least 1 min. Ada 20 mL morę of isopropyl 
alcohol, and repeat the vigorous shaking. Dilute with 
isopropyl alcohol to volume. 

Sample solution: Nominally OJ mg/mL of fiuphenazine 
decanoate from Sample stock solution in acetonitrile 
Chromatographic system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Columns 

Guard: 4.6-mm x 5-cm; 30- to 40-pm packing LI 
Analytical: 4.ó-mm x 25-cm; 10-pm packing LI 
Flow ratę: 2 mL/min 
Injection volume: 20 pL 

Run time: 2.5 times the retention time of fiuphenazine 
decanoate 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for fiuphenazine 
and fiuphenazine decanoate are about 0,6 and 1.0, 
respectively.] 

Suitability requirements 
Resolution: NLT 3.0 between fiuphenazine and 
fiuphenazine decanoate, System suitability solution 
Relative standard deviation: NMT 2.0% for 
fiuphenazine decanoate. Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
fiuphenazine decanoate (Cj Z H,h FjNjCbS) in the portion 
of Injection taken: 

Resuit = (ru/rj) x (Cs/Cu) x x 100 

r u - peak response of fiuphenazine decanoate from 
the Sample solution 

= peak response of fiuphenazine decanoate from 
the Standard solution 

Cs - concentration of USP Fiuphenazine Decanoate 
Dihydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of fiuphenazine 

decanoate in the Sample solution (mg/mL) 
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M r i = molecular weight of fluphenazine decanoate, 
591.77 

Mn = molecular weight of fluphenazine decanoate 
dihydrochloride, 664.70 
Acceptance criteria: 90.0%-115.0% 

IMPURITIES 

* Limit of Fluphenazine and Late-Elutinc Impurities 

Analysis: Using the chromatograms from the Assay, cal- 
culate the percentage of fluphenazine in the portion of 
Injection taken: 

Result = C rjr$ x (QfCu) x x 100 

ru ~ peak height of fluphenazine from the Sample 
solution 

r s = peak height of fluphenazine from the Standard 
solution 

Cj = concentration of USP Fluphenazine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of fluphenazine 

decanoate in the Sampfe solution (mg/mL) 

Mrt = molecular weight of fluphenazine, 437.52 
Mri - molecular weight of fluphenazine 
hydrochloride, 510.44 

Calculate the percentage of each impurity eluting after 
fluphenazine decanoate in the portion of Injection 
taken; 

Result = (fu/rr) x 100 

fu ~ peak height of each impurity eluting after 
fluphenazine decanoate from the Sample 
solution 

r T = sum of the peak hetghts of fluphenazine 

decanuate and all the impurities eluting after 
fluphenazine decanoate from the Sample 
solution 

Acceptance criteria 
Fluphenazine: NMT 4% 

Total impurities eluting after fluphenazine deca¬ 
noate: NMT 2% 

5PECIFIC TEST5 

* Other Requirements: It meets the reguirements in tnjec - 

tions and implanted Drug Products (1), 

ADDITIONAL REQUIREMENTS 

* PackaCINC and Storage: Preserve in single-dose or mul- 
ttple-dose containers, of Type I glass, protected from 
light. Storę at controlled room temperaturę. 

* USP Reference Standards (11) 

USP Fluphenazine Decanoate Dihydrochloride RS 
USP Fluphenazine Hydrochloride RS 


Fluphenazine Enanthate 



OsHjbFjNiOżS 549.69 

Heptanoic acid, 2-[4-[3-[2-{trifluoromethyJ}-1 Oft-pheno- 
thiazin-1 O^ylJpropylJ-l-piperazmylJethyl ester. 
2-[4‘[3-[2-(Trifluoromethyi)phenotniazin-10-yl]propyl]- 
1-piperazinyl]ethyl heptanoate [2746-81-8]. 


» Fluphenazine Enanthate contains not less than 
97.0 percent and not morę than 103.0 percent of 
Ć 29 H 38 F 3 N 3 O 2 S, calculated on the dried basis. 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Fluphenazine Enanthate Dihydrochloride RS 
C2*H ia hNiQ 2 S ■ 2HCI 622.63 
NOTĘ—Throughout the foliowing procedures, protect test 
or assay specimens, the USP Reference Standard, and Solu¬ 
tions containing them, by conducting the procedures with- 
out delay, under subdued light, or using low-actinic 
glassware. 

Identification— 

A: Place about 50 mg of Fluphenazine Enanthate and 
about 50 mg of USP Fluphenazine Enanthate Dihydrochlo¬ 
ride RS in separate, glass-stoppered, smali centrifuge tubes, 
and treat each tubę as follows. Add 1.5 mL of sod tum hy- 
droxide solution (1 in 250), and mix. Add 2 mL of car bon 
disulfide, shake vigorously for Zmmutes, and centrifuge. Dry 
the lower, elear layer by filtering it through 2 g of anhy- 
drous sodium sulfate: tne IR absorption spectrum of the test 
preparation, determined in a 0.1-mm celi, exhibits maxima 
only at the same wavelengths as that of the Standard prepa¬ 
ration, similarly measured. 

B: Ultraviofet Absorption (197U)— 

Solution: 10 jug per ml. 

Medium: methanolic hydrochloric add (8.5 in 1000). 
Absorptivities at 258 nm, calculated on the dried basis, do 
not differ by morę than 2.5%. 

Loss on drying (731)—Dry it in vacuum at 60° for 3 hours; 
it loses not morę than 1.0% of its weight. 

Residue on Ignltlon (281): not morę than 0.2%, 


Oelete the foliowing: 

®Heavy met ais, Method U (231): 0.003%.# {Qf ^ ł>n 2 oibi 

Ordinary impurities (466)— 

Test solution: alcohol. 

Standard solution: alcohol. 

Eluant: a mlxture of alcohol, glacial acetic acid, and 
water (3:1:1), 

Visuallzathn: 1. 

Assay —Di$$olve about 500 mg of Fluphenazine Enanthate, 
accurately weighed, in 50 mL of glacial acetic acid, add 1 
drop of crystal violet TS, and titrate with 0,1 N perchloric 
acid V5 to a blue-green endpoint Perform a blank determr- 
nation, and make any necessary correction, Each mL of 0.1 
N perchloric acid is equivalent to 27.49 mg of 

CzsHaaFjN^OiS. 


Fluphenazine Enanthate Injection 

» Fluphenazine Enanthate Injection is a stcrilc so¬ 
lution of Fluphenazine Enanthate in a suitable 
vegetab!e oil. It contains not less than 90.0 per¬ 
cent and not morę than 110.0 percent of the la- 
beled amount of fluphenazine enanthate 
(C29H3BF3N3O2S). 

Packaging and storage —Pre$erve in single-dose or multi- 
ple-dose containers, preTerably of Type I or Type III glass, 
protected from light, 

notę —Throughout the foliowing procedures, protect test 
or assay speclmens, the USP Reference Standard, and solu- 
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tions containing them, by conducting the procedures with- 
out deiay, under subdued light, or usfng low-actinrc 
glassware. 

Identification —To a votume of Iniection, equivalent to 
about 50 mg of fluphenazine enantnate, add 2 ml of meth- 
anol and 3 ml of palladium chloride solution (1 in 1000): a 
rust-red color is produced. Add an exce$s of the palladium 
chloride solution: the color is intensifled to a brownish red, 
Other reąuirements— It meets the requirements under In* 
jections ona fmpianted Drug Products (1>. 

Assay —Dlssolve an accurately measured volume of Injec- 
tion, equivalent to about 150 mg of fluphenazine enanthate, 
in 75 mL of glacial acetic add, add 1 drop of crystal violet 
TS, and titrate with 0.1 N perchloric aoid V5 to a blue-green 
endpoint Perform a blank determination, and make any 
necessary correction. Eaeh ml of 0,1 N perchloric add is 
equivalent to 27.49 mg of fluphenazine enanthate 
(CwHmFsNiOiS). 


Fluphenazine Hydrochloride 



CziH^FjNjOS ■ 2HCI 510.44 

1 -Piperazineethanol, 443-[2-(trifluoromethyl)-1 OH- 

f >nenothiazin-10-yl] propyl]-, dihydrochloride; 
3-[2-(Trifluorometnyl)phenothiazin-10-yl] propyl]-1 - 
piperazineethanol dihydrochloride [146-56-5], 

DEFINITION 

Fluphenazine Hydrochloride contains NLT 97.0% and NMT 
103.0% of fluphenazine hydrochloride (C^HzćFiNjOS * 
2HCI), calculated on the dried basis. 

[Notę—T hroughout the following procedures, protect sam- 
pies, the Reference Standard, and Solutions containing 
them by conducting the procedures without deiay, under 
subdued light, or using low-actinrc glassware.] 

IDENTIFICATION 
* A, INFRARED ABSORPTEON (197K) 

* B. ULTRAV40LET ABSORPTION (197U) 

Analytical wavelength: 259 nm 
Sample solution: 10 pg/mL of Fluphenazine Hydrochlo¬ 
ride tn methanol 

Acceptance criteria: Absorprivities, calculated on the 
dried basis, do not differ by morę than 2.5%. 

* C Identification Tests—General, Chloride (191): Meets 
the reąuirements 

AS5AY 
* procedurę 

Buffer: 0.05 M monobasic potassium phosphate ad- 
justed with phosphoric acid to a pH of 2.5 
Diluent: Acetonitrile, methanol and Buffer (30:30:40) 
Mobile phase: 0.2% triethylamine in Difuent 
Standard solution: 0.06 mg/mL of USP Fluphenazine 
Hydrochloride RS in Diluent 

Sample stock solution: 1.2 mg/mL of Fluphenazine Hy* 
drochioride tn Diluent 

Sample solution: 0,06 mg/mL of Fluphenazine Hydro¬ 
chloride from Sample stock solution in Diluent. Filter, and 
discard the first 5 ml of the filtrate. 

Chromatographic system 
(See Chromotogrophy <621), System Suitability .) 


Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 12.5-em; packing L7 
Flow ratę: 1 mL/mrn 
Injection volume: 25 ^iL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Coiumn effictency: NLT 2000 theoretieal plates 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of fluphenazine hydrochlo¬ 
ride (CzzHzfiFjNiOS * 2HC1) m the portion of 
Fluphenazine Hydrochloride taken: 

Resuit - (rufrs) x (C s /Q) x 100 

r u = peak response from the Sample solution 

ó = peak response from the Standard solution 

G - concentration of USP Fluphenazine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - concentration of Fluphenazine Hydrochloride 
tn the Sample solution (mg/mL) 

Acceptance criteria: 97.0%-T 03.0% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.5% 

Delete the foltowing: 

•* Heaw Metals, Method (I <231): NMT 30 ppm® T* 

Ja n&m 

* OEDINARY IMPURITIES (466) 

Standard solution and Test solution: 0.1 M methano- 
lic sodium hydroxide 

Eluant: Acetone, cydohexane l and diethylamine 
(40:15:1) 

Visualization: 1 

Acceptance criteria: Meets the reąuirements 

SPECIHC TESTS 

* LOSS ON DRYING (731) 

Analysis: Dry at 65° for 3 h. 

Acceptance criteria: NMT 1% 

ADDITIONAL HEQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

* liSP Reference Standard* (11) 

USP Fluphenazine Hydrochloride RS 


Fluphenazine Hydrochloride Elixir 

DEFINITION 

FJuphenazme Hydrochloride Elixir contains NLT 90.0% and 
NMT 110.0% of the labeled amount of fluphenazine hy- 
dmchlnride (C 22 H ?e F 3 N*OS - 2HCI). 

[Notę—T hroughout the following procedures, protect sam- 
pies, the Reference Standard, and Solutions containing 
them by conducting the procedures without deiay, under 
subdued llght, or using low-actinic glassware.] 

IDENTIFICATION 

« A. Thin-Layer Chromatography 

Diluent: Methanol and water (80:20) 

Standard solution: 20 mg/mL of USP Fluphenazine Hy- 
drochioride RS in Diluent prepared as follows. Transfer 
10 mg of USP Fluphenazine Hydrochloride RS to a 
separator, and add 20 mL of 6 N sodium hydroxide. Ex- 
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tract the resulting mixture with 20 mL of isooctane. 
Evaporate the isooctane solution to dryness, and dis- 
solve the residue in 0*5 mL of Diluent 
Sample solution: Nominally 20 mg/mL of fluphenazine 
hydrochloride from Elixir in Diluent prepared as follows. 
Transfer a volume of Elixir, equivalenl to 10 mg of 
fluphenazine hydrochloride, to a separator, and add 
20 mL of 6 N sodium hydroxide. Extract the resulting 
mixture with 20 ml of isooctane* Fvaporate the isooc¬ 
tane solution to dryness, and d!ssofve the residue in 
0.5 mL of Diluent. 

Chromatographic system 
(See Chromatogmpny (62 1), Thin-Layer Chromato- 
graphy.) 

Adsorbent: 0*25-mm layer of chromatographic silica 
gel mixture 

Application volume: 10 pi 

Devefoprng solvent system: Acetone, cyclohexane, 
and diethyiamine (40:15:1) 

Spray reagent: Suifunc acid in methano! (2 in 5) 
Analysis 

Sam pies: Standard solution and Sample solution 
Al Iow the spots to dry, and develop the chromało- 
gram in the Developing solvent system until the sol- 
vent front has moved three-fourths of the length of 
the piąte. Locate the spots on the piąte by Jightly 
spray Ing i t with Spray reagent 
Acceptance criteria: Tne Rf value and color of the prin- 
cipal spot of the Sample solution correspond to those of 
the Standard solution * 



ASSAY 
« Procedurę 

Buffer: 0.05 M monobasic potassium phosphate ad- 
justed with phosphoric acid to a pH or 2.5 
Diluent: Acetonitrlle, methanol, and Buffer (30:30:40) 
Mobile phase: 0*2% triethy laminę in Diluent 
Standard solution: 0.06 mg/mL of USP Fluphenazine 
Hydrochloride RS in Diluent 
Sample solution: Nominally 0.06 mg/mL of 
fluphenazine hydrochloride from Elixir tn Diluent pre¬ 
pared as follows. Transfer a suitable volume of Elixir, 
equivalent to 6 mg of fluphenazine hydrochloride, to a 
lOG-mL volumetnc fiask using a "to contain" pipet. 
Rinse the pipet with Diluent to complete the transfer, 
and dilute with Diluent to volume. Filter, and use the 
fiitrate after discarding the ffrst 5 ml of the fil tratę. 
Chromatographic system 
(See Chromatogmpny (621), System Suitahiiity.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 12*5-cm; packing L7 
Flow ratę: 1 mL/min 
Injection voiume: 25 jiL 
System suitability 
Sampie: Standard solution 
Suitability requirements 

Column efficlency: NLT 2000 theoretical plates 

Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2,0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the tabeled amount of 
fluphenazine hydrochloride (C 22 H 26 F 3 N 3 OS * 2HC1) in 
the portion of Elixir taken: 


ResuJt = (ru/fs) x (G/Cu) x 100 


ru = peak response from the Sample solution 

fs, - peak response from the Standard solution 

Cs - concentration of USP Fluphenazine 

Hydrochloride RS in the Standard solution 
(mg/mL) 


Cu - nominał concentration of fluphenazine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

OTHER COMPONENTS 

* Alcokoł Determination (611): 90*0%-110*0% of the la- 

beled amount, the fabeled amount being NMT 15,0% of 
alcohol (C 2 HsOH) 

PERFORMANCE TESTS 
« UNiFORMlTY OF DOSAGE UNITS (905) 

For Elixir packaged in single-unit contatners: Meets 
the reguirements 

* DELIVERABLE Volume (698) 

For Elixir packaged in mufliple-unit containers: Meets 
the requirements 

SPEC!FIC TESTS 

* PH (791): 5.3-5*8 

ADDDTIONAL REQUIREłVlENTS 

* IPACKAGING AND Storage: Preserve in tight containers, 
protected from fight. 

USP Reference Standards (11) 

USP Fluphenazine Hydrochloride RS 


Fluphenazine Hydrochloride Injection 

DEFiNJTJON 

Fluphenazine Hydrochloride injection is a sterile solution of 
Fluphenazine Hydrochloride in Water for Injection. It con- 
tains NLT 95.0% and NMT 110.0% of the labeled amount 
of Fluphenazine hydrochloride (CazHafiFsNaOS ■ 2HCI), 

[Notę —Throughout the following procedures, protect sam- 
ptes, the Reference Standard, and Solutions containing 
them by conducting the procedures without delay, under 
subdued light, or using fow-actinic glassware.] 

IDENTIFICATION 
* A. THIN-LAYER CHROMATOCRAPHY 

Diluent: Methanol and water (80:20) 

Standard solution: 20 mg/mL of USP Fluphenazine Hy¬ 
drochloride RS in Diluent prepared as follows. Transfer 
10 mg of USP Fluphenazine Hydrochloride RS to a 
separator, and add 20 mL of 6 N sodium hydroxide. Ex- 
tract the resulting mixture with 20 mL of isooctane. 
Evaporate the isooctane solution to dryness, and dis- 
solve the residue in 0.5 mL of Diluent 
Sampie solution: Nominally 20 mq/mL of fluphenazine 
hydrochloride from Injection in Difuent prepared as fol¬ 
lows* Transfer a volume of Injection, equivalent to 
10 mg of fluphenazine hydrochloride, to a separator, 
and add 20 ml of 6 N sodium hydroxide. Extract the 
resulting mixture with 20 mL of isooctane. Evaporate 
the isooctane solution to dryness, and dissolve the resi¬ 
due tn 0.5 mL of Diluent 
Chromatographic system 

(See Chromatogmpny (621), Thin-Layer Chromało- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 10 pL 

Developing solvent system: Acetone, cyclohexane, 
and diethyiamine (40:15:1) 

Spray reaqent: Sulfuric acid in methanol (2 in 5) 
Analysis 

Samples: Standard solution and Sample solution 
Al Iow the spots to dry, and develop the chromato- 
gram in the Developing solvent system until the sol- 
vent front has moved three-fourths of the length of 




U5P 40 


Official Monographs / Fluphenazine 4273 


the piąte- Locate the spots on the piąte by lightly 
spray i ng it with Spray reagent 
Acceptance criteria: Tne R F value and cofor of the prin- 
cipal spot of the Sample solution correspond to those of 
the Standard solution * 

ASSAY 

* Procedurę 

Buffer: 0.05 M munubaMc putassium pfiusphate ad- 
justed with phosphoric acid to a pH or 2.5 
Diluent: Acetonitrrie, methanol, and Buffer (30:30:40) 
Mobile phase: 0.2% triethylamine in Diluent 
Standard solution: 0.06 mg/mL of USP Fluphenazine 
Hydrochloride RS in Diluent 
Sample solution: Nominalty 0,06 mg/mL of 
fluphenazine hydrochloride from Injection in Diluent 
prepared as foflows. Transfer a suitabie volume of Injec- 
tion, equiva!ent to 6 mg of fluphenazine hydrochloride, 
to a 100-mL vo!umetric fiask using a "to contain" pipet. 
Rinse the pipet with Diluent to complete the transfer, 
and dflute with Diluent to voiume, Filter, and use the 
fil tratę after discarding the first 5 mL of the fi [tratę* 
Chromatographic system 
(5ee Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 12.5-em; packing L7 
Flow ratę: 1 mL/min 
Injection volume: 25 \il 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Column efficiency: NLT 2000 theoretical plates 
Tailing factor: NMT 2.0 
Refative standard deviatron: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labefed amount of 
fluphenazine hydrochloride (C 22 H 26 F 3 N 3 OS ■ 2HCI) in 
the portion of Injection taken: 

Result = {rJn) x (G/G) x 1 00 

fu = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentration of USP Fluphenazine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

G - nominał concentration of fluphenazine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 95.0%-l 10.0% 

SPEC! FIC TESTS 

o pH (791): 4.8-5.2 

o Bacterial Endotokins Test (85): NMT 166*7 USP Endo- 
toxin Units/mg of fluphenazine hydrochloride 

* Other Requirements: It meets the reguirements in Injec- 
thns and Implanted Drug Products (1}, 

ADDITIONAL REGUIREMENTS 

* Packaging and Storage: Preserve in single-dose or mul- 
tiple-dose containers, preferably of Type I qlass, and pro- 
tect from light. 


* USP Reference Standards (11) 

USP Endotoxin RS 

USP Fluphenazine Hydrochloride RS 


Fluphenazine Hydrochloride Orał 
Solution 


DEFINITION 

Fluphenazine Hydrochloride Orał Solution is an agueous so¬ 
lution of Fluphenazine Hydrochloride, It contains NLT 
90,0% and NMT 110.0% of the labeled amount of 
fluphenazine hydrochloride (C 22 H 26 F 3 N 3 OS ■ 2HCI), 

[Notę —Throughout the following procedures, protect sam¬ 
ples, the Reference Standard, and Solutions containing 
them by conducting the procedures without delay, under 
subdueci light, or using low-actinic glasswarej 

IDENTIFICATION 
O A. Thin-Layer Chromatography 

Diluent: Methanol and water (80:20) 

Standard solution: 20 mg/mL of USP Fluphenazine Hy¬ 
drochloride RS in Diluent prepared as folfows* Transfer 
10 mg of USP Fluphenazine Hydrochloride RS to a 
separator, and add 20 mL of sodium hydroxide solution 
(1 in 4), Extract the resulting mixture with 20 mL of 
isooctane. Evaporate the isooctane solution to dryness, 
and dissofve the residue in 0.5 mL of Diluent 
Sample solution: Nominaily 20 mg/mL of fluphenazine 
hydrochloride from Orał Solution in Diluent prepared as 
follows* Transfer a volume of Orał Solution, equivalent 
to 10 mg of fluphenazine hydrochloride, to a separator, 
and add 20 mL of sodium hydroxide solution (1 in 4), 
Extract the resulting mixture with 20 mL of isooctane, 
Evaporate the isooctane solution to dryness, and dis- 
solve the residue in 0*5 mL of Diluent 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromato¬ 
graphy.) 

Adsorbent: 0,25-mm layer of chromatographic silica 
gel mixture 

Application voiume: 10 'UL 

Developing solvent system: Aceton e, cyclohexane, 
and diethylamine (40:15:1) 

Spray reagent: Sulfuric acid in methanol (2 in 5) 
Analysis 

Samples: Standard solution and Sample solution 
Altów the spots to dry, and develop the chromato- 
gram in the Developing solvent system until the sol- 
vent front has moved three-fourths of the length of 
the piąte. Locate the spots on the piąte by figntly 
spray i ng it with Spray reagent 
Acceptance criteria: The R f v alue and color of the prin- 
cipa! spot of the Sample solution correspond to those of 
the Standard solution. 

ASSAY 
o Procedurę 

Buffer: 0,05 M monobastc potassium phosphate ad- 
justed with phosphoric acid to a pH of 2.5 
Diluent: Acetonitrife, methanol, and Buffer (30:30:40) 
Mobile phase: 0.2% triethylamine in Diluent 
Standard solution: 0,06 mg/mL of USP Fluphenazine 
Hydrochloride RS in Diluent 
Sample solution: Nominałfy 0-06 mg/mL of 
fluphenazine hydrochloride from Orał Solution in Dilu¬ 
ent prepared as follows. Transfer a suitabie volume of 
Orał Solution, equivalent to 6 mg of fluphenazine hy¬ 
drochloride, to a 100-mL volumetric fiask using a "to 
eon tai n" pipet. Rinse the pipet with Diluent to complete 
the transfer, and dii u te with Diluent to volume. Filter, 
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and use the fUtratę after distarding the first 5 mL of the 
fUtratę. 

Chromatographic system 
(See Ch rama tog rop hy (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 12,5-cm; pacfcing L7 
Flow ratę: I ml/rnin 
Injection volume: 25 pL 
System suitability 
Sample: Standard solu t/on 
Suitability requirements 

Column efficiency: NLT 2000 theoretical plates 

Tailing factor: NMT 2,0 

Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
fluphenazine hydrochforide (C 22 H 20 F 3 N 3 OS ■ 2HCI) In 
the portion of Orał Solution taken; 

Result = (rufts) x (Cs/Cu) x 100 

r u - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs - concentration of U5P Fluphenazine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of fluphenazine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.Q% 

OTHER COMPONENT5 

* Alcohol Peter min ati on (611): 90.0%-l 10.0% of the la¬ 

beled amount, the labeled amount bdng NMT 15.0% of 
alcohol (C 2 H 5 OH) 

SPEOFiC TESTS 

® PH (791); 4,0-5.0 

ADD0TIONAL REQUIREMENT$ 

* Packaging and Storage; Preserve in tight containers, 

protected from l ig lit. 

■ Labeling: La bel it to indicate that it is to be diluted to 
appropnate strength with water or other suitable fluid 
prior to adminlstration, 

* USP Reference Standards {11} 

USP Fluphenazine Hydrochloride RS 


Flyphenaztne Hydrochloride Tablets 

DEFINITION 

Fluphenazine Hydrochloride Tablets contain NLT 90.0% and 
NMT 110.0% of the labeled amount of fluphenazine hy- 
drochlorlde (C 2 2 H 26 FsN 3 OS ■ 2HCI), 

[NOTĘ—Throughout the folfowing procedures, protect sam- 
pies, the Reference Standard, and Solutions contaimng 
them by conducting the procedures witbout delay, under 
subdued light, or using low-actinic glassware.] 

IDENTIFICATION 
e A. Thin-Layer Chromatography 

Diluent: Methanoi and water (80:20) 

Standard solution: 20 mg/mL of USP Fluphenazine Hy- 
drochloride RS in Diluent prepared as follows. Transfer 
1 0 mg of USP Fluphenazine Hydrochloride RS to a 
separator. Add 5 ml of water and 20 ml of dilute hy- 
drochloric add (1 tn 120 ) to the separator, shake for 10 
min, and add 20 mL of chloroform-saturated sodium 
carbonate solution (1 in 10). Extract the resulting mix- 
ture with five 20-mL portions of chloroform, shaking 


gentiy to avoid emulsion formation, and pass the ex- 
tract through a chloroform-washed cotton filter into a 
150-mL beaker. Evaporate the extract on a steam bath 
to dryness, and dlssoNe the residue in 0.5 mL of 
Diluent. 

Sample solution: Nominally 20 mg/mL of fluphenazine 
hydrochloride from Tablets in Diluent prepared as fol- 
lows. Transfer a portion of finely powdered Tablets, 
equivalent to 10 mg of fluphenazine hydrachtoride, to a 
separator, Add 5 mL of water and 20 mL of dilute hy- 
drochloric add (1 in 120 ) to the separator, shake for 10 
min, and add 20 ml of chloroform-saturated sodium 
carbonate solution (1 in 10 ). Extraet the resulting mix- 
turę with five 20-mL portions of chloroform, shaking 
gentiy to avotd emulsion formation, and pass the ex- 
tract through a chloroform-washed cotton filter into a 
150-mL beaker. Evaporate the extract on a steam bath 
to dryness, and dissolve the residue in 0.5 mL of 
Diluent 

Chromatographic system 

(See Chromatography (621), Thin-iayer Chromato- 
graphy.) 

Adsorbent: 0,25-mm layer of chromatographic srlica 
gel mixture 

Application volume: 10 jiL 

Developing solvent system: Acetone, cyclohexane, 
and diethylamlne (40:15:1) 

Spray reagent: Sulfuric acid in methanoi (2 in 5) 
Analysis 

Sam pies: Standard soiution and Sample solution 
Allow the spots to dry, and develop the chromato- 
gram in the Deveioping solvent system until the sol- 
vent front has moved three-fourths of the length of 
the piąte. Locate the spots on the piąte by ligntly 
spraying it with Spray reagent. 

Acceptance criteria: Tne Rf value and color of the prin- 
cipal spot of the Sample solution correspond to those of 
the Standard soiution . 

A5SAY 
* Procedurę 

Buffer; 0,05 M monobaslc potassium phosphate ad- 
justed with phosphoric add to a pH of 2.5 
Diluent: Acetonitrile, methanoi, and Buffer (30:30:40) 
Mobile phase: 0.2% triethylaminę in Diluent 
Standard solution: 0.06 mg/mL of USP Fluphenazine 
Hydrochloride RS In Diluent 

Sample stock solution: Transfer 6 Tablets to a suitable 
volumetric fiask, add Diluent, shake for 1 h, and soni- 
cate for 10 min or until a flne suspension is obtained. 
Sampie solution: Nominally 0,06 mg/mL of 
fluphenazine hydrochloride from Sample stock solution 
in Diluent Filter, and use the filtra te after discardlng the 
first 5 mL of the fil tratę. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4-mm x 12.5-cm; packing L? 

Flow ratę: 1 m L/min 
Injection volume: 25 jiL 
System suitability 
Sample: Standard soiution 
Suitability requirements 

Column efficiency: NLT 2000 theoretical plates 

Tailing factor: NMT 2.0 

Relative standard devration: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
fluphenazine hydrochloride (C 22 H 26 F 3 N 3 GS ■ 2HC1) in 
the portion of Tablets taken: 

Result - (r u /rs) x (C 5 /Cu) x 100 





USP 40 


Offidal Monographs / Flurandrenolide 4275 


r u - peak response from the Sample solution 

A - peak response from the Standard solution 

Cs - concentration of USP Fluphenazine 

Hydrach loride RS in the Standard soluthn 
(mg/mL) 

Cu = nominał concentration of fluphenazine 
hydrochloride in the Sampfe soluthn 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* Dissolutjon <711) 

Medium: 0.01 N hydrochloric acid; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Buffer: 0*05 M monobasic potassmm phosphate ad- 
justed with phosphoric acid to a pH of 2.5 
Diluent: Acetonitrile, methanol, and Buffer (30:30:40) 
Mobile phase: 0*3% trlethylaminę in Diluent 
Sample solution: Dilute a portion of the solution under 
test with an equa! volume of Mobile phase ♦ 

Standard solution: USP Fluphenazine Hydrochloride RS 
at a concentration and composition similar to that of 
the Sample solution 

Chromatographic system and System suitability: Pro- 
ceed as directed in the Assay , except use a flow ratę of 
2 mL/min and an mjectron volume of 100 uL. 

Analysis 

Sampies: Sample solution and Standard solution 
Determine the amount of fluphenazine hydrochloride 
(C^HzsFjNjOS • 2 HO) dissolved* 

Tolerances: NLT 75% (Q) of the labeled amount of 
fluphenazine hydrochloride (CzzHzóFjNjGS ■ 2HCI) is 
dissolved, 

■ Uniforjuiity of Dosage Units (905): Meet the 
requirements 

ADDITIONAL REQUJREMENTS 

* Packaging and Storage; Preserve in tight, fight-resistant 
containers* 

* USP Reference Standards (11) 

USP Fluphenazine Hydrochloride RS 


Flurandrenolide 



C m H„FO« 436.51 

Pregn-4-ene-3,2D-dfone, ó-fluoro-1 1 # 21 -dihydroxy-1 6^1 - 
methylethy!idene)bis(Qxy)]-, óctl Iftlóo.)-. 

6tx-Fluoro-1 Tftl6a,l 7,21 -tetra hydroxy pregn-4-ene- 3,20- 
dione, cyclic 16,17-acetal with acetone [1524-88-5]. 

» Flurandrenolide contains not less than 97.0 per¬ 
cent and not morę than 102.0 percent of 
C 24 H 33 FO 6 , calcufated on the dried basis. 

Packaging and storage—Presem? in tight containers in a 
cold place, protected from light. 

USP Reference standards (11)— 

USP Flurandrenolide RS 


Identification— 

A: łnfrored Absorption (197K). 

B: Ultraviolet Absorption (197U)— 

Solution: 20 pg per mL. 

Medium: methanoL 

Absorptivities at 237 nm, calculated on the dried basis, do 
not differ by morę than 3.0%. 

Specific rotation (781 S): between 1-145° and +153°. 

Test solution: 10 mg per mL, in chloroform. 

Loss on drying (731)—Dry ft in vaeuum at 105° for 
4 hours: it loses not morę than 1 *0% of its weight. 

Ordinary impurities (4 66 }— 

Test solution: methanoL 

Standard solution: methanoL 

Application volume: 10 pL. 

Eluant: a mixture of toluene and isopropyl alcohol 
(90:10), in a noneguilibrafed chamber. 

Visualization: 1 * 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
methanol and water (60:40). Make adjustments if necessary 
(see System Suitability under Chromatography (621))* 

Intemal standard solution— Dlssolve Prednisone in Mobile 
phase t with the aid of sonication, to obtain a solution con- 
taining about 1 mg per mL. 

Standard preparation—Transler about 5 mg of USP Fluran¬ 
drenolide RS, accurately weighed, to a 10-mL volumetric 
fiask, add 2.0 mL of Intemal standard soluthn , dilute with 
Mobile phase to volume, sonicate to aid solution, and mix to 
obtain a solution having a known concentration of about 
0*5 mg of USP Flurandrenolide RS per mL. 

Assay preparation —Transfer about 5 mg of Flurandre¬ 
nolide, accurately weighed, to a 10-mL volumetric fiask, add 
2*0 ml of InternaI standard solution , dilute with Mobile phose 
to voiume, sonicate to aid solution, and mix. 

Chromatographic system (see Chromatography (621))—The 
lig u id chromatograph is eguipped with a 240-nm detector 
and a 4-mm x 25-cm column that contains packing LI * The 
flow ratę is about 1 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di¬ 
rected for Procedurę: the order of elution is prednisone fol¬ 
io wed by flurandrenolide, the resolution; ft, between the 
analyte and intemal standard is not less than 2.0; and the 
relative standard deviation for repficate injections is not 
morę than 3.0%, 

Procedurę —Se para te ly injeet eguai vo!umes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograrm, and meas- 
ure the responses for the major peaks. The relative retention 
times are about 0.5 for prednisone and 1.0 for flurandre¬ 
nolide. Calculate the quantity, in mg, of in the 

portion of Flurandrenolide taken by the formula: 

10C(ftu//?■>) 

in which Cis the concentration, in mg per ml, of USP 
Flurandrenolide RS in the Standard preparation; and Ru and 
ft 5 are the peak response ratlos obtained from the Assay 
preparation and the Standard preparation, respectively. 


Flurandrenolide Cream 


» Flurandrenolide Cream contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of flurandrenolide 
(Cz^FOe). 
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Packaging and storage—Preserve in tight containers, 
protected from tight. 

USP Reference standards (11)— 

USP Flurandrenolide RS 

Thm-iayer diromafographfc Identification test 

< 201 )- 

Test soiution —Extract a guantity of weiahed Cream, 
equivafent to about 500 j.ig of flurandrenolide, as directed 
for the Assoy preparation, Omit the addition of the interna] 
standard, ano evaporate the chloroform extracts on a steam 
bath under a stream of nitrogen to about 3 mL, Transfer the 
chloroform soiution to a 10-mL fiask, and evaporate with 
the aid of a stream of nitrogen to dryness. Dissolve the resi- 
due in 2 ml of chloroform, 

App lica tio n volum e; 4 ,0 fi L. 

Developing solvent system: a mixture of ethyl acetate 
and ethyl ether (70:30). 

Microbiafl enumeratson tests (61) and Tests for speci- 
fied microorganisms (62)—It meets the requirements of 
the tests for absence of Staphylococcus aureus and Pseudo- 
monas aeruginoso. 

Minimum fili (755): meets the requirements. 

Assay— 

Methanolic sodium chioride —Transfer 100 ml of sodium 
chloride soiution (1 in 10) to a 500-mL volumetric fiask. 
Dilute with methanol to volume, and mix. 

Mobile phase —Prepare a filtered and degassed mixture of 
methanol and water (70:30), Make adjustments If necessary 
(see System Suitability under Chromatography <621)). 

interno! standard soiution —Transfer about 10 mg of tes- 
tosterone to a 100-mL volumetric fiask, add methanol to 
volume, and mix. 

Standard preparation —Transfer about 76 mg of USP 
Flurandrenolide RS, aceurately weighed, to a 7 00-mL volu- 
mętno fiask, add methanol to volume, and mix. Transfer 
3.0 mL of this soiution to a 10-mL voiumetric fiask, add 
4.0 mL of Internai standard soiution, dilute with water to vol- 
ume, and mix to obtain a soiution having a known concen- 
tratlon of about 48 jug of USP Flurandrenolide RS per mL, 

Assay preparation — Ti ra n s fe r a n aceurately we i g In e d q u a n - 
tity of Cream, equivalent to about 500 jug of flurandre¬ 
nolide, to a 125-mL separator. Add 50 mL of hexanes and 
25 ml of Methanolic sodium chloride, and shake until the 
Cream is thoroughly dispersed. Al Iow the phases to sepa- 
ratę, and drain tne lower aqueous phase into a seconci 
125-mL separator containing 15 mL of hexanes. Shake vig- 
orously, allow the phases to separate, and drain the lower 
aqueous phase into a 250-mL separator containing 75 mL of 
water, Serially extraet the hexane phases remaining in the 
two 7 25-mL separators with two additional 25-mL portions 
of Methanolic sodium chioride , adding each agueous phase 
to the 250-mL separator. Discard the hexane phases. £xtract 
the combined aqueous phases with four 25-mL portions of 
chloroform, Filter each chloroform extract fhrough 10 g of 
anhydrous sodium sulfate into a 125-mL conical beaker. 

Rinse the sodium sulfate with water-washed chloroform, and 
add the wash to the beaker. Add 4.0 mL of Intemai standard 
soiution to the beaker containing the chloroform extract. 
Evaporate the soiution on a steam bath under a stream of 
nitrogen nearly to dryness. Remove the beaker from the 
steam bath, and evaporate the remaining soiution with the 
aid of nitrogen to dryness. Add 10 mL of Mobile phase to 
the beaker, and place it In an ulfrasonic bath to dissolve the 
residue, Pass the soiution through a surtable filter having a 
0.5-pm porosity and a prefilter above the membranę filter 
to prevent clogging. 

Chromatographic system (see Chromatography <621))—The 
liquid chromatograph is eciuipped with a 240-nm detector 
and a 4.6-mm x 25-cm column that contalns packing LI. 
The flow ratę is about 1 mL per minutę, Chromatograph the 


Standard preparation , and record the peak responses as di- 
rected for Procedurę: the relative retention t im es are about 2 
for testosterone and 1.0 for flurandrenolide; the resolution, 

R, between the anaiyte and intemai standard is not less than 
2.0; and the relattve standard deviation for repllcate injec- 
tions is not morę than 3.0%. 

Procedurę — Separately inject equa! volumes (about 20 juL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of flurandrenolide (C^hta F0 6 ) in the portion of 
Cream taken by the formula: 

10 C(R U /Rd 

in whlch C is the concentration, in mg per ml, of USP 
Flurandrenolide RS in the Standard preparation; and Ru and 
fls are the peak response ratios obtained from the Assay 
preparation and the Standard preparation , respectively. 


Flurandrenolide Lotion 


» Flurandrenolide Lotion contains not less than 
90.0 percent and not morę than 11 0.0 percent of 
the labeled amount of flurandrenolide 
(CmHhFO*). 

Packaging and storage —Preserve in tight containers, 
protected from heat, lignt, and freezing, 

USP Reference standards <11)— 

USP Flurandrenolide RS 

Identification— It responds to the Identification test under 
Flurandrenoiide Cream, 

Micro biali en u me rat i on tests <61) and Tests for speci- 
flied mkroorganisrns (62)—It meets the requirements of 
the tests for absence of Staphylococcus aureus and Pseudo- 
monas oeruginosa , 

Minimum fili <755): meets the requirements* 
pH <791): between 3,5 and 6,0, determined in a 1 fn 10 
dilution of the Lotion in water containing 0.30 mL of satu- 
rated potassium chloride soiution per 100 mL. 

Assay— 

Methanolic sodium chioride , Mobile phase , Intemai stan¬ 
dard soiution, Standard preparation, and Chromatographic 
system —P rep are as di rected in the Assoy under Fi u randre- 
nolide Cream . 

Assay preparation ^Transfer an aceurately weighed por¬ 
tion of Lotion, calculated from the density to contaln about 
500 pg of flurandrenolide, to a separator. (Determine the 
density by taring a 1 GO-mL volumetric fiask containing 
50.0 mL of water, adding approximateiy 25 g of welbshaken 
Lotion, and again weighing, then carefully adjustina the 
eon ten ts of the volumetric fiask with water from a bu ret to 
volume, and frnaily calculating the density taken by the 
formula: 

A/ B 

in which A is the weight, in g, of the Lotion taken; and B is 
50.0 mL minus the volume, In mL, of water necessary to 
adjust the contents of the yolumetric fiask to volume.) Pro- 
ceed as directed for Assay preparation in the Assay under 
Flurandrenolide Cream , beginning with "Add 50 mL of hex- 
aneand 25mLof Methanolic sodium chioride /' 

Procedurę —Proceed as directed in the Assay under Fluran¬ 
drenolide Cream . Calculate the guantity, in mg, of fiu rand re- 
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nolide (C 24 H 3 3 FO fi ) in each mL of the Lotion taken by the 
formula: 

10 C(D / WftRufRs) 

in which C is the concentration, in mg per ml, of USP 
Flurandrenolide RS in the Standard preparation; D [5 the den- 
sity of the Lotion; W is the weight, in g, of Lotion taken; 
and Ru and R s are the peak response ratros obtained from 
the Assay preparation and the Standard preparation, respec- 
tively. 


Flurandrenolide Ointment 


» Flurandrenolide Ointment contains not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of flurandrenolide 
(C 24 H b F0 6 ). 

Packaging and sto ragę —Preserve in tight containers, 
protected from fight. 

USP Reference standard* {11)— 

USP Flurandrenolide RS 

Identification —it meets the requirements for Thindayer 
chromotographic Identification test under Ffurandrenolide 
Cream. 

Microhial eraumeratSon tests (61) and Tests for speoi- 
fied microorganisms (62)— It meets the reguirements of 
the tests for absence of Staphylococcus aureus and Pseudo- 
monas aeruginosa. 

Minimum fili {755): meets the reguirements. 

Assay— Proceed as directed in the Assay under Flurandre- 
noiide Cream, using Ointment in place of Cream. 


IFBy ran dren o? lidle Tape 

» Flurandrenolide Tape is a nonporous, pliable, 
adhesive-type tape having Flurandrenolide im- 
pregnatea in the adhesive materiał, the adhesive 
materiał on one side being transported on a re- 
movable, protective slit-paper liner. Flurandre¬ 
nolide Tape contains not less than 80.0 percent 
and not morę than 125.0 percent of the labeled 
amount of C 24 H 33 FO 6 . 

Packaging and storage —Presen/e at controiled room 
temperaturę. 

USP Reference standard* (11)—r 
USP Flurandrenolide RS 

Identification —Extract a portion of Tape, equivalent to 
about 200 j_ig of flurandrenolide, as directed for the 4 ssay 
preparation In the Assay. Gmit the ad di don of the Intern al 
standard, and evaporate the chloroform extracts on a steam 
bath under a stream of nitrogen to about 3 mL. Transfer the 
chloroform solution to a 10-mL fiask, and evaporate with 
the aid of a stream of nitrogen to diyness, Dissolve the resi- 
due in 1.0 mL of a rnixture of equal volumes of chloroform 
and methanol, warming gentJy to effect solution: it meets 
the requirements of the Thin-Layer Chromotographic Identifi¬ 
cation Test ( 201 ), 5 jiL each of the test solution and Stan¬ 
dard solution beEng applied, and the solyent mixture con- 
sisting of ethyl acetate and ether (70:30). 

Microbial enumeration tests (61) and Tests for speca* 
ffied microorgamsms (62)—It meets the reguirements of 


the tests for absence of Staphylococcus aureus and Pseudo- 
monas aeruginosa. 

Assay— 

Methanofic sodium chloride, Mobile phase; and Chromało- 
graphk system —Prepare as directed in the Assay under 
Flurandrenolide Cream. 

Flurandrenolide standard solution —Dissolve about 7 mg of 
USP Flurandrenolide RS, accurately weighed, in 50 mL of 
methanol En a 1GQ-mL vo1umetric fiask. Drlute with metha¬ 
nol to voiume, and mix. 

Internal standard solution —Dissolve about 4 mg of Testos- 
terone in 50 mL of methanol in a IGG-mL volumetnc fiask. 

Di lute with methanol to volume, and mlx. 

Standard preparation —Pipet 3,0 mL of Flurandrenolide 
standard solution and 4.0 mL of Internai standard solution 
into a 10-mL vofumetric fiask. Dilute with water to voiume, 
and mix. 

Assay preparation —Accurately measure and cut a portion 
of Tape, equivaJent to about 200 pg of flurandrenolide. Re- 
move and dtscard the paper liner from the portion of Tape. 
Touch the flattened end of a glass rod to the adheslve side 
of the Tape, and carefully transfer the tape to the bottom of 
a 600-mL beaker containlng 1 5 mL of anhydrous methanol, 
taking care that the adhestye side of the tape does not ad- 
here to the wali of the beaker. Remove the glass rod from 
the tape, and wash it with 5 mL of anhydrous methanol, 
adding the wash to the beaker. Place the beaker containing 
the Tape and the methanol in an ultrasonic bath for 3 min- 
utes, rotating the beaker in sueh manner that the methanol 
is in contact with all portions of the Tape, Transfer the 
methanol to a 250-mL separator, Extraot the Tape, using 
sonication, with two additionai 20-mL portions of anhydrous 
methanol, adding each portion to the separator. To the 
combined methanol extract add 15 mL of sodium chloride 
solution (1 in 10) and 50 mL of hexane, and shake vigor- 
ously, All o w the phases to sępa ratę, and dra En the lower 
agueous phase into a second separator containing 15 mL of 
hexane, Shake viqorously, allow the phases to separate, and 
drain the lower phase into a third 250-mL separator con- 
taining 100 mL of water, Serialiy extract the nexane phases 
remaining in the two separators with one 25-mL portion of 
Methanolic sodium chloride, adding the extract to the third 
separator. Discard the hexane phases. Extract the combined 
agueous phases with four 25-mL portions of chloroform. Fil- 
ter each chloroform extract through 10 g of anhydrous so¬ 
dium sulfate into a 125-mL conical beaker. Rinse the sodium 
sulfate with water-washed chloroform, and add the wash to 
the beaker, Add 4.0 mL of Internal standard solution to the 
beaker. Evaporate the solution on a steam bath under a 
stream of nitrogen to near dryness. Remove the beaker from 
the steam bath and evaporate Lhe remaining solution with 
the aid of nitrogen to dryness. Add 10 mL of Mobile solvent 
to the beaker, and place it En an ultrasonic bath to di$so!ve 
the residue. Pass the solution through a suitable porosity 
filter having a 0.5-pm filter with a prefilter above the mem¬ 
branę filter to prevent clogging. 

Procedurę —SeparateEy inject equal volumes (about 50 pl) 
of the Standard preparation and the Assoy preparation into 
the cbromatograph, record the chroma tog rams, and meas¬ 
ure the responses for the major peaks. The relative retention 
times are about 2 for testosterone and 1.0 for flurandre¬ 
nolide, Calcuiate the quantity, in qq, of C^H^FGg in the 
portion of Tape taken by the formula: 

lOCf/WRs) 

in which C is the concentration, En pg per mL, of USP 
Ffurandrenolide RS in the Standard preparation; and R u and 
Rs are the peak response ratios obtained from the Assay 
preparation and the Standard preparation, respectively. 
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Flurazepam Hydrocfoloride 



C2iH 2 iCIFN 3 0 - 2HCI 460.80 
2H-1,4-Benzodiazepin-2-one, 7-chloro-l- 
[2-(diethy la m inojethy !]-5-{2-fl uoropheny I)-1,3-di hyd ro-, 
dthydrocnloride. 

7-Ch!oro-142-(diethylamino)ethy[]-5-(o-fluarophenyl)-1,3- 
dihydrt>2tf-] ,4-benzodiazepfn-2-one dihydrochloride 
[11 72-18-5], 

» Flurazepam Hydrochloride eon ta i ns not less 
than 99,0 pereent and not morę than 101 ,0 per- 
cent of C 21 H 23 CIFN 3 O ■ 2HCI, calculated on the 
anhydrous basis. 

Packaging and storage—Preserve in light, light-resistant 
containers. 

USP Reference standards (11)— 

USP Flurazepam Hydrochloride RS 
USP Flurazepam Reiated Compound C RS 

5-ChJoro-2-(2-diethylamEnoethyi(amino)-2'- 
ffuorobenzophenone hydrochloride. 

C, 9 H22CIFN z O * HCI 385.31 
USP Flurazepam Reiated Compound F RS 

7-Chloro-5-(243uorophenyl)-1 ,3-dihydro-2H-1,4- 
be nzod i aze p i n -2 -o n e. 

CisHtoCIFNaO 288.71 
9 denftf kation— 

A; infrared Absorption (197K). [notę—D o not grind exces- 
sively, as decomposition may occur.J 
B: Ultravioiet Absorption (197U)— 

Soiution: 10 pg per mL 

Medium: sulfuric add in methanol (1 in 36}. 

Absorptivities at 239 nm, calcufated on the anhydrous ba- 
sis, do not differ by morę than 3.0%. 

O Prepare a soiution of Et in methanol containing 3 mg 
per mL. Apply 1 0 pL of this soiution and 10 liL of a metha- 
noi soiution of USP Flurazepam Hydrochloride RS containing 
3 mg per mL to a suitable thin-layer chromatographtc piąte 
(see Chromatography (62^)) coated with a 0,25-mm layer of 
chromatograpnic siiica gel mixture. Allow the spots to dry, 
and develop the chromatogram in a so!venl system consist- 
Eng of a mixture of ethyl acetale and ammonium hydroxide 
(200:1) until the solvent front has moved about three- 
fourths of the length of the piąte. Remove the piąte from 
the deveEopEng chamber, mark the soivent front, and atlow 
the solvent to evaporate, Locate the spots on the piąte by 
viewing under short-waveiength UV fight: the va!ue of the 
principaE spot in the chromatogram of the test soiution cor- 
responds to that obtained from the soiution of the Refer- 
ence Standard. 

D: To 2 mL of a soiution (1 in 20) add 1 mL of 2 N nilric 
acid: the soiution responds to the tests for Chloride (191), 

5 drops of silver nitrate TS beEng used. 

Wat er Determination, Method fo (921): not morę than 
0,5%. 


Residue on ignition (281): not morę than 0.1%. 


Dełete the following: 

*Heavy metals, Method U (231): 0.002%.# (óffldatHan- 2 oie> 
Limit of fluoride łon— [NOTĘ- — Use pfastieware throughout 
the procedurę.] 

pH 5.25 Sufler—Dissolve 110 g of sodium chloride and 
1 g of sodium dtrate in 700 mL of water in a 2000-mL volu- 
metric fiask. Cautiously add 150 g of sodium hydroxide, and 
dissolve with shaking, Cool to room temperaturę, and, while 
stirring, cautiously add 450 mL of glactai acetic acid to the 
cooleo soiution. Cool, add 600 mL of isopropyl alcohol, di- 
lute with water to volume, and mix: the pH of this soiution 
is between 5.0 and 5.5. 

Standard stock soiution —Transfer 221 mg of sodium fluo- 
lide to a 100-mL volumetrEc fiask, add about 20 mL of 
water, and mix to dissolve. Add ] .0 mL of sodium hydroxide 
soiution (1 in 2500), di fu te with water to volume, and mix. 
Each mL of this soiution contains 1 mg of fluoride Eons. 

Storę in a tightly closed, plastic Container. 

Standard preparations —Dilute portions of the Standard 
stock salutbn quantitatively and stepwise with pH 5,25 Buffet 
to obtain 100-mL Solutions havEng concentrations of 1, 3, 5, 
and 10 fig per mL, 

Test preparation —Transfer 7.0 g of Flurazepam Hydrochlo¬ 
ride, accurately weighed, to a 100-mL vo3umetric fiask, dis- 
soive in and dilute wEth pH 5*25 Buffer to vofume, and mtx. 

Procedurę —Concomitantly measure the potential (see TT 
trimetry (541)), in mV, of the Standard preparations and of 
the Test preparation , with a pH meter capabie of a minimum 
reproducibility of ±0,2 mV, eaulpped with a glass-sleeved 
caiomei-fluoride specific-ion electrode system, [NOTĘ—When 
taking measurements, immerse the electrodes in the soiu¬ 
tion, which has been transferred to a 150-mL beaker eon- 
talnEng a polytetrafluoroethylene-coated stirring bar. Allow 
to stir on a magnetic stirrer having an insulated top until 
equEIEbrEum is attained (1 to 2 mEnutes), and record the po¬ 
tential, Rinse and dry the electrodes between measure¬ 
ments, being carefuf to avoid damaging the erystaf of the 
specific-ion electrode.] Plot the loganthrn of the fluoride-Eon 
concentrations, In pg per mL, of the Standard preparations 
versus the potentiai in mV. From the measured potential of 
the Test preparation and the standard curve determine the 
concentration, in ug per mL, of fluoride ion in the Test prep¬ 
aration: not morę than 0.05% is found. 

Reiated compounds— 

Mobile phase —Prepare a fritered and degassed mixture of 
methanol and 1% ammonium acetale (80:20), Make adjust- 
ments if necessary (see System SuitabUity under Chromatog- 
raphy (621>). 

Standard soiution —DEssoive accurately weighed quantities 
of USP Flurazepam Reiated Compound C RS and USP 
Flurazepam Reiated Compound F RS in methanol, and dilute 
quantitatively, and stepwise if necessary, with methanol to 
obtain a soiution having a known concentration of about 
2 pg per mL for each component [notę —Prepare fresh 
daily.] 

Test soiution —Transfer about 50 mg of Flurazepam Hydro¬ 
chloride, accurately weighed, to a 25-mL voiumetric fiask, 
add methanol to volume, and mix, [notę —Prepare this soiu¬ 
tion just prior to use.] 

System suitobility soiution —DEssolve accurately weighed 
quantities of USP Flurazepam Hydrochloride RS and 
2-amino-5-chlorobenzopnenone tn methanof, and dilute 
quantitative3y, and stepwise if necessary, with methanol to 
obtain a soiution having a known concentration in each mL 
of about 150pg of USP Flurazepam Hydrochioride RS and 
about 60 pg of 2-amino-5-chlorobenzophenone. 

Chromatographic system (see Chromatography (621»—The 
liquld chromatograph is eguipped with a 239-nm detector 
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and a 4.6-mm x 25-cm column that contains packing LI. 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the System suita bili ty solution, and reeord the peak responses 
as directed for Procedurę: the resolution, R, between 
2-aminQ-5-ehlorobenzophenone and fiurazepam is not less 
than 2. Chromatograph repficate injectlons of the Standard 
solution, and reeord the peak responses as directed for Pro¬ 
cedurę: the relative standard devialion for replicate fnjections 
is not morę than 2 , 0 %. 

Procedurę —Separately inject equa! volumes (about 20 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, reeord the chromatograms, and measure the re- 
sponses for the major peaks. Calcu la te the quantity, in per- 
centage, of fiurazepam related compound C and fiurazepam 
related compound F in the portion of Fiurazepam Hydro- 
chloride taken by the formula: 

2 .5(C/W)(ru/rs) 

in which C is the concentration, in jig per mL, of USP 
Fiurazepam Related Compound C RS or USP Fiurazepam Re- 
Eated Compound F RS in the Standard solution; W is the 
weight, in mg, of Fiurazepam Hydrochloride taken; and ru 
and r s are the peak responses for the related compounds 
obtained from the Test solution and the Standard solution, 
respectively. The limit is not morę than 0.1 % of fiurazepam 
related compound C and not morę than 0.1% of 
fiurazepam related compound F, 

Assay—Transfer about 600 mg of Fiurazepam Hydrochlo- 
ride, accurately wetghed, to a 250-mL beaker, dissolve in 
80 mL of glacia! acetic add, and add 20 mL of mercuric 
acetale TS. Titrate with OJ N perchloric acid VS, determin- 
ing the endpoint potentiometricaliy, using a calomehglass 
electrode system. Perform a blank determinatlon, and make 
any necessary correction, Each mL of OJ N perchloric add 
is equivaient to 23,04 mg of C. 21 H 23 CIFN 3 O - 2HCE, 


Fiurazepam Hydrochloride Capsajles 

» Fiurazepam Hydrochloride Ca psuł es contain not 
less than 90.0 percent and not morę than 
110,0 percent of the labeled amount of 
fiurazepam hydrochloride (C 21 H 23 CIFN 3 O • 2HCI). 

Packagonn and storage—Presen/e in tiqht, iioht-resistant 
contalners. 

USP Reference standard* <11)— 

USP Fiurazepam Hydrochloride RS 
Identification— 

A: Dissolve a portion of Capsules, equivalent to about 
30 mg of fiurazepam hydrochloride, in 1 0 mL of methanol, 
filter, and proceed as directed for Identification test C under 
Fiurazepam Hydrochloride , 

B: The retention tlme of the major peak for fiurazepam 
hydrochloride in the chromatogram of the Assay preparation 
corresponds to that En the chromatogram of the Standard 
preparation, as obtained in the Assay . 

C: Capsules me et the requirements under Identification — 
Organie Nitrogenous Bases (181). 

OissolutioDi (71 1)— 

Medium: 0.01 N hydrochloric acid; 900 ml. 

Apparatus 1: 100 rpm. 

Time: 20 minutes. 

Standard solution —Prepare a solution of USP Fiurazepam 
Hydrochloride RS having an accurately known concentration 
similar to the concentration of the solution under test. Pipet 


5 mL of this solution to a 10-mL volumetrlc fiask, and dilute 
with 1 % ammonium acetate to volume. 

Test solution —Pipet 5 mL of a filtered portion of the solu- 
tion under test into a 10-mL volumetric fiask, and dilute 
with 1 % ammonium acetate to volume. 

Procedurę —Determine the amount of C 21 H 23 CIFN 3 O - 
2HCI disso!ved, using the Chromaiographic system as set 
forth in the Related compounds test under Fiurazepam Hydro- 
chloride. 

Toierances —Not less than 75% (Q) of the labeled amount 
of C 21 H 2 3 CIFN 3 0 - 2HCI is dissolved in 20 minutes. 
Uniformity of dosage unflts <905): meet the reguire- 
ments, 

Assay— 

Mobile phase, System su i ta bili ty solution, and Chromato- 
graphic system —Prepare as directed for Related compounds 
under Fiurazepam Hydrochloride. 

Standard preparation —Dissolve an accurately welghed 
guantity of USP Fiurazepam Hydrochloride RS in methanol, 
and dilute quantitatively, and stepwise if necessary, with 
Mobile phase to obtain a solution having a known concen¬ 
tration of about 0.1 5 mg per mL Prepare fresh daily. 

/Assay preparation—[ nOTE—P repare fresh daily,] Weigh 
and mix the contents of not fewer than 20 CapsuEes. Trans¬ 
fer an accurately weighed portion of the Capsufe contents, 
equivalent to about 30 mg of fiurazepam hydrochloride, to 
a 200-mL volumetric fiask. Add 40 ml of methanol, and 
shake by mechanical means for 10 minutes. Add 10 mL of 
1% ammonium acetate, and shake by mechanical means for 
5 minutes, Dilute with Mobile phase to vo!ume, mix and 
sonicate for 2 minutes, and filter. 

Pro cedure— Sępa ra te ly i n j ect e q u a I vo I u m es (about 2 0 p L) 
of the Standard prepara don and the Assay preparation into 
the chromatograph, reeord the chromatograms, and rrteas- 
ure the responses for the major peaks. Cafculate the guan¬ 
tity, in mg, of fiurazepam hydrochloride (C 21 H 23 CIFN 3 O ■ 
2HG) in the portion of Capsules taken by the formula: 

2G0C(/Wrs) 

in which C is the concentration, in mg per mL, of USP 
Fiurazepam Hydrochloride RS in the Standard preparation; 
and tu and r% are the peak responses obtained from the 
Assay preparation and the Standard preparation , respectively. 


Flurbiprofen 



CisH, 3 F0 2 244.26 

[1,V-Blphenyl]-4“acetic acid, 2-fluoro-a-methyh, (±)-. 
(±)-2-(2-Fluoro-4-biphenylyl)propionlc add [5104-49-4]. 

» Flurbiprofen contains not less than 99,0 percent 
and not morę than 100.5 percent of C 15 H 13 FO 2 , 
calculated on the dried basis, 

Packaging and storage— Preserve in tight containers. 

USP Reference standard* (11)— 

USP Flurbiprofen RS 

USP Flurbiprofen Related Compound A RS 
2-(4-RFphenylyl) propionic acid. 

CjsHuOz 226.28 
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Identffkation— 

A: Infrared Absorption (197K), 

B; Ultraviotet Absorption (197U)— 

Solution: 10 ^ig per mL. 

Medium; OJ N sodium hydroxide, 

Absorbance maximum at 247 nm is about 0,8* * 

Melting rangę <741 >: between 114 G and 117°. 

Los* on drying (73 1)—Dry it in vacuum at 6Q C to constant 
weight: it loses not morę than 0,5% of its weight. 

Residue on ignition (281): not morę than 0.1%, 

Delete the fotłowing: 

*Heavy metais, Method II (231): 0.001%,* {oriicuii«|an- 2 oio> 

Related compounds— 

Diluent —Prepare a mixture of water and aceton i trile 
(11:9). 

Mobile phase— Prepare a filtered and degassed mixture of 
water, aceton i trile, and glacial acetic acid (12:7:1). Make ad- 
justments if necessary (see System Suitability under Chroma- 
tography (621)), 

Standard stock solution —Dissolve an accurately weighed 
quantity of USP Flurbiprofen Related Compound A RS En D/7- 
uent to obtain a solution having a concentration of about 
50 pg per mL. 

System suitability solution —Pipet 2.0 mL of Standard stock 
solution into a 10-mL yolumetric fiask, add about 20 mg of 
USP Flurbiprofen RS, di lute with Diluent to volume, ano mix. 

Standard solution—Transfer 2.0 mL of Standard stock solu¬ 
tion to a 10,0-mL volumetric fiask, dllute with Diluent to 
volume, and mix. 

Test solution—Prepare a solution of Flurbiprofen in Diluent 
containing 2.0 mg per mL. 

Chromatographk system (see Cftromafography <621))—The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 3.9-mm x l>cm column that contains 4-jjm packi ng 
LI, The flow ratę is about 1 mL per minutę. Chromatograph 
the System suitability solution, and record the peak responses 
as directed for Procedurę: the relative retention times are 
about 0.9 for flurbiprofen related compound A and 1.0 for 
flurbiprofen; and the relative standard deviation for replicate 
injectfons is not morę than 1.0%. 

Procedurę— Se pa ratę ly inject equal volumes (about 20 jiL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chroma tog rams, and measure the ar- 
eas for the major peaks. Calculate the percentage of 
flurbiprofen related compound A in the portion of 
Flurbiprofen taken by the formula: 

100( Q!C u )(ru/rs) 

in which Q is the concentration, in pq per ml, of USP 
Flurbiprofen Related Compound A RS in the Standard solu¬ 
tion; Cy is the concentration, in pg per mL, of Flurbiprofen 
In the Test solution; and r u and r* are the peak responses for 
flurbiprofen related compound A obtained from the Test so¬ 
lution and the Standard solution , respectively: not morę than 
0.5% of flurbiprofen related compound A is found. Calcu¬ 
late the percentage of each impurity in the portion of 
Flurbiprofen taken by the formula: 

100(r,M) 

In which r, is the peak response for each impurity obtained 
from the Test solution; ano a is the sum of tne responses of 
all the peaks obtained from the Test solution; the sum of afl 
impurities is not morę than 1,0%, 

Assay —Dissolve about 0.5 g of Flurbiprofen, accurately 
weighed, in 1Q0mL of altano!, previously neutrallzed with 
0,1 N sodium hydroxide VS to tne phenolphthalein 


endpoint, add phenolphthaiein T5, and titrate with 0.1 N 
sodium hydroxide VS to the first appearance of a faint pink 
tolor that persists for not less than 30 seconds. Each mL of 
0.1 N sodium hydroxide is equivalent to 24.43 mg of 
CisHuFOj* 


Flurbiprofen Tablets 

DEFINmON 

Flurbiprofen Tablets contain NLT 90.0% and NMT 110,0% 
of the labefed amount of flurbiprofen (CisHijFO*). 

IDENTIFICATION 

• A. INFRARED ABSORPTION 

Sample: Place 100 mg of flurbiprofen from a number of 
Tablets in a fiask. Ada 10 mL of 0,1 N hydrochJoric 
acid, and sonicate untii the Tablets disintegrate. Fxtract 
with two 15-mL portions of ether, and combine the 
ether extracts in a fiask containing 1 □ of anhydrous 
sodium sulfate. Decant the ether, and evaporate to 
dryness. 

Acceptance criteria: The IR absorption spectrum of a 
minera! oil dispersion of the residue exhibits maxima 
onfy at the same wavelengths as those of a similar solu¬ 
tion of USP Flurbiprofen RS. 

• B. The retention time of the major peak for flurbiprofen 

of the Sample solution corresponds to that of the Stan¬ 
dard solution , as obtained in the Assay. 

ASSAY 

• Procedurę 

Mobile phase: Dissolve 1,4 g of monobasic sodium 
phosphate in 570 mL of water, add 430 mL of acetoni- 
Irile, and ddjusl with phosphoric acid to a pH of 3,0. 
Interna! standard solution: 0.8 jiL/mL of acetophe- 
none in Mobile phase 

Standard stock solution: 3 mg/mL of USP Flurbiprofen 
RS in Internat standard solution 

Standard solution: 0,15 mg/mL of USP Flurbiprofen RS 
from Standard stock solution In Mobile phase 
Sample stock solution: Nominally 3 mg/mL of 
flurbiprofen in Interna! standard solution prepared as fol- 
lows. Place 3 Tablets in a stoppered Container. Based on 
the labefed amount, in mg, of flurbiprofen in each Tab¬ 
let, add 25.0 mL of InternaI standara solution for each 
75 mg of flurbiprofen in the 3 Tabfets. Shake by me- 
chanical means for 15 min, and centnfuge, 

Sample solution: Nominally 0.15 mg/mL of 
flurbiprofen in Mobile phase from Sample stock solution . 
Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 25-cm; packing L7 
Flow ratę: 2 mL/min 
Injection volume: 20 jiL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for acetophenone 
and flurbiprofen are 0.4 and 1,0, respective(y.] 
Suitability requirements 

Resolution: NLT 8 between the acetophenone and 
flurbiprofen peaks 

Relative standard deviation: NMT 2.0% 

Analysl s 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
flurbiprofen (CuHuFPa) in the portion of Tablets 
taken: 

Resull = (Ru/Rs) x (Cs/G,) x 100 
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Ru = peak response ratio of flurbiprofen to 

acetophenone from the Sampie solution 
R$ - peak response ratio of flurbiprofen to 

acetophenone from the Standard solution 
C 5 - concentration of USP Flurbiprofen RS in the 
Standard solution (mg/mL) 

Cu ~ nominał concentration of flurbiprofen in the 
Sampie solution (mg/mL) 

Acceptance criteria: 90.G%-110.0% 

PERFORMANCE TE5TS 

* DłSSOLUTION (711) 

Medium: 122.5 g/L of monobasic potassium phosphate 
and 25 g/L of sodium hydroxide in water, Dilute 
1 66.5 mL of this stock solution with water to 3000 mL 
If necessary, adiust with 5 N sodium hydroxide or with 
phosphoric acid to a pH of 7.20 ± 0.05; 900 mL. 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: A known concentration of USP 
Flurbiprofen RS at in Medium 
Sampie solution: A filtered portion of the solution 
under test, suitably diluted with Medium to obtain a 
concentration similar to that of the Standard solution, 
łnstrumental condttions 
Modę: UV 

Analytical wavelength: Maximum absorbance at 247 
nm 

Analysis 

Samples: Standard solution and Sampie solution 
Analysis: Calculate the percentage of the labeled 
amount of flurbiprofen (CisHuFO*) dissolved. 
Tolerances: NLT 75% (Q) of the labeled amount of 
flurbiprofen (CisHnFO^) is dissolved. 

* Uniformjty of Dosage Unffs, Procedurę for Content Uni- 

formity (905) 

Analysis: Proceed as directed in the Assay, except when 
preparing the Sampie solution , use 1 Tablet and 10.0 mL 
of Intemal standara solution for each 25 mg of 
flurbiprofen in the Tablet, based on the labeled amount, 
Acceptance criteria: Meet the requirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Mobile: Acetonitriie, glaciaJ acetic acid, and water 
(35:5:60) 

Diluent: Aceton itr ile and water (45:55) 

Standard solution A: 0.004 mg/mL of USP Flurbiprofen 
RS in Difuent 

Standard solution B: 0.01 mg/mL of USP Flurbiprofen 
Related Compound A RS in Dtluent 
Sampie solution: Nominally 2 mg/mL of flurbiprofen 
prepared as follows. Weigh, and nnely powder NLT 20 
Tablets. Dissolve 500 mg of flurbiprofen from a portion 
of powdered Tablets in 50 mL of water, add 200 mL of 
aceton itrile, centrifuge, and use the su pernatant. 

System suitabifity solution: 0.01 mg/mL each of USP 
Flurbiprofen RS and USP Flurbiprofen Related Com¬ 
pound A RS. Dilute 1 mL of the Sampie solution with 
200 mL of Standard solution B. 

Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Jnjection volume: 20 pL 
System suitabifity 

Samples: Standard solution A and System suitability 
solution 

Suitability reąuirements 
Resolution: NLT 1.5 between flurbiprofen and 
flurbiprofen related compound A, System suitability 
solution 


Reiative standard deviation: NMT 5% for 
flurbiprofen, Standard solution A 
Anaiysis 

Samples: Standard solution A t Standard solution B, and 
Sampie solution 

Calculate the percentage of flurbiprofen related com¬ 
pound A in the portion of Tablets taken: 

Result = (r 0 /r s ) x (Cj/Q) x 100 

r u = peak response of flurbiprofen related 

compound A from the Sampie solution 
r$ = peak response of flurbiprofen related 

compound A from Standard solution B 
C^ - concentration of USP Flurbiprofen Related 
Compound A RS in Standard sofution B 
(mg/mL) 

Cy = nominał concentration of flurbiprofen in the 
Sampie solution (mg/mL) 

Calculate the percentage of any individual unspecified 
impurity in the portion of Tablets taken: 

Result = (Wn) x (Cj/Q) x 100 

ru = peak response for any unspecified impurity 
from the Sampie sofution 

r s =s peak response of flurbiprofen from Standard 
solution A 

Q - concentration of USP Flurbiprofen RS in 
Standard solution A (mg/mL) 

C u = nominał concentration of flurbiprofen in the 
Sampie solution (mg/mL) 

Acceptance criteria: See Tobie L 


Table 1 


Mamę 

Relative 

Retention 

Ume 

Acceptance 
Criteria, 
NMT (W 

Flurbiprofen related comoound A 

0.87 

0.5 

Flurbiprofen 

T.O 


Any lndividual unspedfied impurity 


0.2 

Totai impurities 

— 

1.0 


ADD1TIONAL REQUIREMENTS 

* Packaging and Storage: Preserve In wdl-dosed 
containers. 

* USP Reference Standards (11) 

USP Flurbiprofen RS 

USP Flurbiprofen Related Compound A RS 
2-(4-Biphenyl)propionic acid. 

CijHuOa 226.28 


Flurbiprofen Sodium 



Ci 5 Ht2FNaO a * 2H 2 0 302.27 

[l,r-Biphenyl]-4-acetic acid, 2-fluoro-a-methy], sodium salt 
dihydrate, (±)-. 

Sodium (±)-2-(2-fluoro-4-biphenyłyl)propionate dihydrate. 
Anhydrous 266.25 

» Flurbiprofen Sodium contains not less than 
97.0 percent and not morę than 103.0 percent of 
CisHuFNaO? * 2H 2 0. 
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Packaging and storage—Preserve in well-closed contam- 
ers. 

USP Reference standards (11)— 

USP Flurbiprofen RS 
USP Flurbiprofen Sodium RS 
USP Flurbiprofen Related Compound A RS 
2-(4-Biphenylyl)propionic add. 

C 15 H 14 O 2 22628 

Identification— 

A: Infrared Absorption (197M)— 

Test specim en: p re v i o u s ly d ri e d, 

B: Ultraviolet Absorption (19 7U)— 

Sofution: 10 pg per mL. 

Medium: pH 6,0 buffer consisting of 2.42 g of monoba- 
sic sodium phosphate and 0,66 g of di basie sodium phos- 
phate dissolved in water to make 1000 ml. 

Absorptivities al 246 nm, cafculated on the dried basis, do 
not differ by morę than 3 * 0 %* 

C: The residue obtained by igniting it meets the require- 
ments of the tests for Sodium (191). 

Specific rotation (781S): between -G.45 g and 4*0*45°, 
7esf sofution: 50 mg per mL, in methanol. 

Loss on drying (731 >—Dry about 0.3 g of it in vacuum at 
a pressure not exceedinq 1 mm of mercury over phosphoruś 
pentoxide in a suitable drying Lube at 60° for 18 hours: it 
loses not less than 11*3% and not morę than 12,5% of its 
weight 


Detete the fotfowłng: 

*Heavy metab, Method ii <231): 0.001 %*• 

Limit of flurbiprofen related compound A— 

Diluent, Moblie phase , and System suitability preparation—* 
Proceed as directed in the Assay , 

Standard sofution —Use Standard flurbiprofen related com¬ 
pound A preparation, prepared as directed in the Assay , 

Test sofution— Use the Assay preparation. 

Chromatographic system —Proceed as directed in the As¬ 
say, except to chromatograph the Standard sofution instead 
of the Standard preparation. 

Procedurę —Separately inject egual volumes (about 20 pi) 
of the Standard soiution and the Test sofution into the chro¬ 
matograph, record the chromatograms, and measure the ar- 
eas for tne major peaks. Ca leulate the percentage of 
flurbiprofen related compound A In the portion of 
Flurbiprofen Sodium taken by the formula: 

20Q(C/WO(/W/*) 

in which C is the concentration, in pg per mL, of USP 
Flurbiprofen Related Compound A RS in the Standard soiu¬ 
tion; W is the weight, in mg, of the portion of Flurbiprofen 
Sodium faken to prepare the Test sofution; and fu and r$ are 
the peak areas for flurbiprofen related compound A ob- 
tained from the Test sofution and the Standard sofution , re- 
spectively: not morę than 1.5% is found. 

Assay— 

DfluenT —Mix 500 ml of methanol and 250 mL of water. 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonltrile, water, and glaciaf acetic acid (50:49:1), Make 
adjustments if necessary (see System Suitability under Chro¬ 
ma tography (621 ))* 

Standard flurbiprofen related compound A preparation —Dis- 
solve an accurateiy weighed quantity of USP Flurbiprofen 
Related Compound A RS In methanol to obtain a stock sofu- 
tion having a known concentration of about 150 pg per ml. 
Transfer 1.0 mL of this soiution to a 200-mL yolumetrte fiask, 
dilute with Diluent to yolume, and mlx. 


Standard preparation —Dissolve an accurateiy weighed 
quantity of USP Flurbiprofen RS in methanol to obtain a 
stock soiution haytng a known concentration of about 1 mg 
per mL. Transfer 5,0 mL of this soiution to a 100-mL voiu- 
metric fiask, dilute with Diluent to volume, and mix* 

System suitability preparation —Transfer 5 mL of the stock 
soiution used to prepare the Standard preparation and 2 mL 
of the stock soiution used to prepare tne Standard 
flurbiprofen related compound A preparation to a 100-ml vol- 
umetric fiask, dilute with Diluent to volume, and mix. 

Assay preparation —Transfer about 100 mg of Flurbiprofen 
Sodium, accurateiy weighed, to a 100-mL yolumetric fiask, 
dissolve in and dilute with methanol to volume, and mix. 
Transfer 5.0 mL of this soiution to a second 100-mL volu- 
metric fiask, dilute with Diluent to yolume, and mix. 

Chromatographic system (see Chromatography (621 >)—The 
liąuid chromatograph Is eguipped with a 254-nm detector 
and a 4,0-mm x 25-cm colunrm that contalns 10-pm pack- 
ing L7. The fiow ratę is about 2 mL per minutę. Chromato¬ 
graph the System suitability preparation , and record the peak 
responses as directed for Procedurę: the resolution, R, be¬ 
tween flurbiprofen related compound A and flurbiprofen is 
not less than 1.0. Chromatograph the Standard preparation , 
and record the peak responses as directed for Procedurę: the 
tailing factor is not morę than 2.5; and the relative standard 
deviation for replicate injections is not morę than 1 . 0 %, 

Procedurę —Separately inject equa! volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the areas For the major peaks. Calculate the percentage 
of CtsHnFNaO* * 2 H 2 O in the portion of Flurbiprofen So¬ 
dium taken by the formula: 

200(30227/244 2 7){ C/W)(r u / r s ) 

in which 302.27 and 244.2/ are the mofeeufar weights of 
flurbiprofen sodium dihydrate and anhydrous flurbiprofen, 
respectiyely; C is the concentration, in [ig per ml, of USP 
Flurbiprofen RS in the Standard preparation; W is the weight, 
in mg, of the portion of Flurbiprofen Sodium taken to pre¬ 
pare the Assay preparation; and r y and r$ are the flurbiprofen 
peak responses obtained from the Assay preparation and the 
Standom preparation , respectiyely. 


Flurbiprofen Sodium Ophthalmic 
Soiution 


» Flurbiprofen Sodium Ophthalmic Soiution con- 
tains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
flurbiprofen sodium (CisHijFNaOa ■ 2H z O). 

Packaging and storage—Preserve in tight containers. 

USP Reference standards (11)— 

USP Flurbiprofen RS 

USP Flurbiprofen Related Compound A RS 
2-(4-BiphenylyJ)propionic acid. 

C^huOz 22628 

Identification—The retention time of the major peak in 
the chroma togram of the Assay preparation corresponds to 
that in the chroma togram of tne Standard preparation , as 
obtained in the Assay. 
pH (791): between 6,0 and 7,0. 

Antimkrobtal effectiveness (51): meets the reguire- 
ments, 

Steriłity Tests (71)—it meets the reguirements when 
tested as directed for Membranę Fiftration under Test for 5te- 
rifity of the Product ta be Examined. 
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Assay— 

Diluent, Mobile phase, Standard flurbiprofen related con> 
pound A preparation, Standard preparation, and System suita- 
bifity preparation —Proceed as directed in the Assay under 
Flurbiprofen Sodium , 

Assay preparation —Use the undlluted Ophthalmic Sotu- 
tion, 

Chromatographic system —Proceed as directed in the As¬ 
say under Flurbiprofen Sodium, using a 4.0-mm x 5-cm 
guard column tnat contains 5-pm packing LI * 

Procedurę —Sępa rately inject equaf volumes (about 1 5 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the thromatograms, and meas- 
ure the areas For the major peaks. Calcufate the quantlty of 
flurbiprofen sodium (CisHuFNaGi - 2 H 2 O) in each mL of the 
Ophtnalrmc Solution laken by the formula: 

(302.27 / 244.27) COWfs) 

in which 302.27 and 244.27 are the molecular wefghts of 
flurbiprofen sodium dihydrate and anhydrous flurbiprofen, 
respectively; C is the concentration, in mg per mL, of USP 
Flurbiprofen RS in the Standard preparat/0/7; and r 0 and r 5 
are the peak respomes obtainea from the Assay preparation 
and the Standard preparation , respectively. 


Flutamide 



CnHuFjNjOł 276.21 

Pro pa na m tde, 2 -m ethy 1- N-[4 -n i tro- 3 - tr i f I u o ro m e t hy 1) 
pherwl]-; 

a, et, a-Tir i f I u o ro-2-m et hy I -4 y -n i tro-m- p ro p i o no to I u i d i d e 
[1 33 T1-84-7]. 

DEFINITION 

Flutamide contains NLT 98,0% and NMT 101.0% of 
flutamide (CnHnFjŃaOj), catculated on the dried basis, 

IDENTIFICATION 

* A, INFRARED ABSORPTION (197M) 

* B. The retention time of the major peak from the Sampie 

solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 

» PROCEDURĘ 

Mobile phase: Acetonitrile and water (45:55) 

Dituent: Acetonitrile and water (20:80) 

System suitability stock solution: 1 mg/mL of USP o- 
Flutamide RS, prepared as follows. Dissolve the Stan¬ 
dard In acetonitrile using 20% of the finał volume. Son- 
icate to dissolve. Di fu te with water to vo]ume. Mix, and 
aflow to warm to room temperaturę. 

Standard solution: 0.2 mg/ml of USP Flutamide RS, 
prepared as follows. Dissolve the Standard in acetoni¬ 
trile using 20% of the finał volume. Son icate to dis- 
solve. Difute with water to volume. Mix f and allow to 
warm to room temperaturę. 

System suitability solution: 10 pg/oiL each of USP o 
Flutamide RS and USP Flutamide RS tn Diluent prepared 
from the System suitability stock solution and the Stan * 
dard solution 

Sampie solution: 0.2 mg/mL of Flutamide, prepared as 
follows. Dissolve a previously dried sampie in acetoni¬ 


trile using 20% of the finał volume. Son icate to dis- 
solve. Difute wtth water to volume. Mix, and allow to 
warm to room temperaturę. 

Chromatographic system 
(See Chromatograpny {621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 25-cm; 5-jtm packing LI 

Column temperaturę: 25 ± 5° 

Flow ratę: 1 mL/min 
Injection volume: 20 jiL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—F or the relative retention times, see Table l .] 
Suitability reguirements 

Resolution: NLT 6.0 between flutamide and o- 
flutamide. System suitability solution 
Tailing factor: NMT 2.0, Standard solution 
Re(ative standard deviation: NMT 1.5%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of flutamide (CnHnFjNjOj) in 
the portion of Flutamide taken: 

Resuit = (rjrj) x (G/G) x 100 

fu - peak area from the Sampie solution 

r% - peak area from the Standard solution 

C s = concentration of USP Flutamide RS tn the 
Standard solution (mg/mL) 

Cu - concentration of Flutamide in the Sampie 
solution (mg/ml) 

Acceptance criteria: 98.0%-401.0% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

Oelete the folbwing; 

•* Heaw Metals, Method H (231): NMT 10 ppm* mdH 

|<in- 2018 ) 

• ORGANIC IMPURITIES 

Mobile phase, Diluent, Standard solution, Sampie so¬ 
lution, and Chromatographic system: Prepare as di¬ 
rected in the Assay. 

System suitability stock solution: 1 mg/mL each of 
USP o-Flutamide RS, USP Flutamide Related Compound 
A RS, and USP Flutamide Related Compound 8 RS, pre¬ 
pared as follows. Dissoive the Standard* in acetonitrile 
using 20% of the finał volume. Sonicate to dissolve. 
Dllute with water to volume. Mix, and allow to warm 
to room temperaturo. 

System suitability solution: 10 pg/mL each of USP o- 
Flutamide RS, USP Flutamide Related Compound A RS, 
USP Flutamide Related Compound B RS, and USP 
Flutamide RS in Diluent, prepared from the System suita - 
biiity stock solution and Standard solution 
5ensitivity solution: 0.1 pg/mL of USP Flutamide RS 
from the Standard solution in Diluent 
System suitability 

Samples: System suitability solution and Sensitmty 
solution 

[Notę—F or the relaftve retention times, see Table L] 
Suitability requirements 
Resolution: NIT 6.0 between flutamide and o- 
flutamide; NLT 2.0 between flutamide related com¬ 
pound A and flutamide related compound B, System 
suitability solution 

Relative standard deviation: NMT 10.0% for 
flutamide, SensitMty solution 
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Analysis 

Sample: Sample soiution 

Calculate the percentage of each impurity in the pon 
tion of Flutamide taken: 

Result - (rJr T ) x (1/F) x 100 

r u - peak area for each impurity 
r T = sum of all the peak responses 
F = relative response factor (see labie 1} 
Acceptance criteria: See Tobie h 


Tafile 1 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NIYIT 

Flutamide related 
compound 

0.42 

1.06 

0.2 

Flutamide related 
compound A b 

0.45 

1*10 

0.15 

3-{Tn fluorom ethyl) 
anilinę 

0.63 

1*10 

0.2 

Propionyl analoa c 

0*66 

1*02 

0*3 

OeŁnitrofiutamłde^ 

0*80 

1.95 

0*2 

o-Flutamide c 

1*40 

1.78 

0 2 

Flutamide 

1.0 

_ 

_ _ 

Any unknown impurity 

_ 

1.0 

0.05 

Total imounties 

— 

__ 

0.4 


* N-[4- Mitro- 3-( t ril Euo romethy I )phe ny IJace ta mi de. 
b 4- Ni t ro-3-{trif!uoromethy l)arii li ne 
Ł N-[4-N itro-3—(trrfl uoramethyi) phenyt] prop ionam ide - 
d N-[3-(TnftuoromelhyI)phenył3i5obutyramide* 
r N-[2-N itro-3-(trifl uoromethyf}ph enyijisob uly rami de. 

SPECIFIC TESTS 

» LOS5 ON DRYINC <731) 

Analysis: Dry a sample in vacuum at 6Q D for 3 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENT5 

* Packaging AND Storage: Preserve in tight, light-resistant 

containers, 

• USP Reference Standards (11) 

USP Flutamide RS 

USP oFlutamide RS 

N-[2-NitrO'3-(trifluoromethyf)phenyl]isobutyramide T 
C n HnF 3 N 2 0 3 276.21 

USP Flutamide Related Compound A RS 
4 - N i tro- 3 -(t rif I u orom ethy i)a n i f i n e. 

OH 5 F 3 ŃiO* 206.12 

USP Flutamide Related Compound B RS 
N-[4-Nitro-3*{trifluoromethyl)pheny!]acetamide. 
OMjh^Oi 248 A 6 


Flutamide Capsules 

» Flutamide Capsules contain not less than 
93.0 percent and not morę than 107.0 percent of 
the labeled amount of flutamide (C 11 H 11 F 3 N 2 O 3 ). 

Packaging and storage —Preserve in well-closed, light-re- 
sistant containers. 

USP Reference standards (11)— 

USP Flutamide RS 
Identification^— 

A: The retention time of the major peak in the chroma to- 
gram of the Assoy preparation corresponds to that in the 


chromatografu of the Standard preparation, both relative to 
the interna! standard, as obtained m the Assay. 

B: Remove the contents of 20 Capsules, and gnnd the 
eon ten ts to a fine powder. Dissolve a portfon of the powder 
in a mixture of chloroform and methanol (5:1) to obtain a 
soiution containing 3 mg of flutamide per mL The test solu- 
tion so obtained responds to the Thin-Layer C hromatographic 
Identification Test <201 ) t a mixture of chloroform and ethyl 
acetate (3:1) being used as the developfng suivenl and 
20 pL each of the test soiution and the Standard soiution 
being applied to the thin-layer chromatographic pfate. 
Dissolution (711)— 

Medium: 2 % sodium lauryl sulfate soiution; 1000 ml. 

Apparatus 2: 75 rpm* 

Time: 60 minutes. 

Procedurę—Determine the amount of CitHnFjNzOj dis- 
solved from UV absorbantes at the wavelength of maximum 
absorbances at the wavelength of maximum absorbance at 
about 306 nm on filtered portions of the soiution under 
test, suitabiy diluted with Dissolution Medium, in comparison 
with a Standard soiution having a known concentration of 
USP Flutamide RS in the same Medium. 

Tolerances —Not less than 75% (QJ of the labeled amount 
of C 11 H 11 F 3 N 2 O} is dissolved in 60 minutes. 

Uniform!ty of dosage unit* (905): meet the require- 
ments. 

Chromatographic purify— 

Mobile phase—Pre parę as directed in the Assay. 

Standard soiution— Prepare as directed in the Assoy for 
Standard preparation. 

Test soiution— Use the Assoy preparation. 

Detector sensitmty soiution —Transfer an accurately meas- 
u red volume of the Standard soiution into a voIumetriC fiask, 
and dilute quantitatively, and stepwise if necessary, with a 
mixture of water and acetonitnle (4:1) to obtain a soiution 
having a known concentration of about 0.2 pg per mL. 

Chromatographic system (see Chromotography <621))—'The 
Ikjuid chromatograph is eguipped with a 240-nm detector 
and a 4.6-mm x 25-tm coiumn that contains packing LI, 

The coiumn temperaturę is maintained at 25 ± 5°, The flow 
ratę is about 1.0 mL per minutę* Chromatograph the Detec¬ 
tor sensitivity soiution, and record the peak area responses as 
directed for Procedurę: the relative standard deviation for 
replicate injections is not morę than 10 % for flutamide. 

Procedure—lnject a vo!ume (about 20 pL) of the Test solu- 
tion into the chromatograph, record the chromatogram, 
and measure the peak area responses. Calcu late the percent¬ 
age of each impurity in the portion of Capsules taken by the 
formula: 

100 (ij/rO 

in which r, is the peak area response for each impurity, ex- 
cluding those where peak area responses are less than those 
obtained from the Detector sensitMty soiution; and r y is the 
sum of the responses of ail the peaks: not morę than 0 . 2 % 
for any impurity having a relative retention time of about 
0.45 is found; not morę than 0*1% of any other impurity is 
found; and not morę than 0.3% of totai rmpurities is found. 
Assay— 

Dlfuent— Prepare a rmxture of acetronitrile and water 
( 1 : 1 ). 

Mobile phase— Prepare a filtered and degassed mixture of 
water and acetonitriie (55:45), Make adjustments if neces¬ 
sary (see System Suitobiiity under Chromotography (621)). 

Standard preparation —Di$$olve an accurately weighed 
guantrty of USP Flutamide RS in Diiuent , and dilute guantlta- 
tively, and stepwise if necessary, with Diiuent to obtain a 
soiution havfng a known concentration of about 0.5 mg per 
mL* Transfer 20*0 mL of this soiution into a 50-mL volumet- 
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ric fiask, and dilute with water to volume to obtain a finał 
concentration of 0.2 mg per mL* 

Assay preparation—Rerr\ove the contents of not fewer 
than 20 fcapsules, and mix. Transfer an acturately weighed 
portion of the powder, equivalent to 125 mg of flutamide, 
into a 250-mL volumetric fiask. Add 180 ml of DifuenŁ 
Shake the fiask for 15 mmutes. Dilute with Diluent to vo1- 
ume, and mix. Al Iow the insoluble materiał to settle. Trans¬ 
fer 20.0 ml of supernatant into a 50-mL volumetric fiask, 
dilute with water to volume, mix, and pass through a 
polytef membranę filter having a 0.45-pm porosiły. 

C hromotogropbic system (see Chromatography <621))-—The 
liquid chromatograph is eguipped with a 240-nm detector 
and a 4.6-mm x 25-cm coiumn łhat contains packing LI. 
The oolumn temperaturę is maintained at 25 ±5°. The flow 
ratę is about 1.0 mL per minutę. Chromatograph the Stan¬ 
dard preparation, ano record the peak area response as di- 
rected for Procedurę: the tailing factor is not morę than 2.0; 
and the relattve standard deviation for replicate injections is 
not morę than 1 . 5 %. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the peak area response for the Flutanmde peak. Calculate 
the guantity, In mg, of flutamide (C 11 H 11 F 1 N 2 O 3 ) in the por- 
tion of Capsufes ta"ken by the formula: 

625C(r u /n) 

in which C is the concentration, in mg per mL, of USP 
Flutamide RS in the Standard preparat ton; and r u and r 5 are 
the peak area responses obtained from the Assay preparation 
and the Standard preparation, respeetively. 


Fiuticasone Propionate 



C 2 S H 31 F 3 O s S 500.57 

Androsta-l,4-diene*l 7-carbothioic add, 6,9-difiuoro-l t-hy- 
droxy-l ó-methyl-3-oxo-1 7-(l -oxopropoxy)-, (6ot,1 t /3,16a, 

17a)-5-{fluoromethyI) ester; 

5-Fluoromethyi 6a,9tx-difluoro-1 l/3-hydroxy-16(x-methyl- 
3-oxo-1 7a-propionyloxyandrosta-l l 4-diene-l 7/T 
carbothioate [80474-14-2]. 

DEFINITION 

Fiuticasone Propionate contains NLT 98.0% and NMT 
101 . 0 % of CąsHjiFiOsS, calculated on the anhydrotis, sol- 
vent-free basis. 

IDENTIFICATION 

* A. INFRARED ASSORPTION (197M) 

* B. The retention Urnę of the major peak of the Sample 

solution corresponds to that of łne Standard solution, as 
obtained in the Assay. 

ASSAY 
o Procedurę 

Buffer: 1.15 g/L of monobasic ammonium phosphate, 
adiusted with phosphoric add to a pH of 3.5 ± 0.05 
Mobile phase: Methanol, acetonitrile, and Buffer 
(50:15:35) 


System suitability solution: 0.05 mg/mL of U5P Fiuti¬ 
casone Propionate Resolution Mixture RS in Mobile 
phase 

Standard solution: 0.04 mg/mL of USP Fiuticasone Pro¬ 
pionate RS in Mobile phase 

Sample solution: 0.04 mg/mL of Fiuticasone Propion¬ 
ate in Mobile phase 
Chroma tog raphic system 
(See Chromatography (621X System Suitability.) 

Modę: LC 

Detector: UV 239 nm 

Cofumn: 4.6-mm x 25-cm; 5-pm packing LI 

Coiumn temperaturę: 40° 

Flow ratę: 1.5mL/min 
Injection size: 20 *łL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for fiuticasone pro¬ 
pionate and fiuticasone propionate related compound 
D are about 1.0 and 1.10, respectively.] 

Suitability reguirements 

Resolution: NLT 1.5 between fiuticasone propionate 
and fiuticasone propionate related compound D, Sys¬ 
tem suitability solution 

Relałfve standard deviation: NMT 2%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of fiuticasone propionate 
(CisHjtFjChS) in the portion of Fiuticasone Propionate 
taken: 


Result - (Wr s ) x (G/Cy) x 100 

A/ = peak response of fiuticasone propionate from 
the Sample solution 

r% - peak response of fiuticasone propionate from 
the Standard solution 

Cs - concentration of USP Fiuticasone Propionate 
R5 in the Standard solution (mg/mL) 

G = concentration of Fiuticasone Propionate in the 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%-101.0% on the anhydrous, 
solvent-free basts 

IMPURITIES 

• ORGANIC IMPURITIES 

Solution A: 0.5 mL of phosphoric acid in 1000 mL of 

acetonitrile 

Solution B: 0.5 mL of phosphoric acid in 1000 mL of 
methanol 

Solution C: 0.5 mL of phosphoric add in 1000 mL of 
water 

Mobile phase: See Tobie h 


Trabie 1 


Time 

(min) 

Solution A 
{%) 

Solution E 
(%) 

Solution C 
(%) 

0 

42 

3 

55 

40 

53 

3 

44 

60 

87 

3 

10 

70 

87 

3 

10 

75 

42 

3 

55 


System suitability solution: Dissolve 2.0 mg of USP 
Fiuticasone Propionate System Suitability Mixture RS in 
5 mL of Solution A using sonication. Ada 5 mL of Solu¬ 
tion C 

Sample solution: 0.2 mg/mL prepared as follows: Dis- 
solve 2.0 mg of Fiuticasone Propionate in 5 mL of Solu¬ 
tion A using sonication. Add 5 ml of Solution G 
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Chromatographic system 

(See Chromatogropny (621), System Suitability,) 

Modę: LC 

Detector: UV 239 nm 
Cofumrt: 4.ó-mm x 25-cm; 5-pm paeking LI 
Column temperatura: 40 D 
Flow ratę: 1 rnL/min 
Injection size: 50 pL 
System suitability 
Sample: System sujtability sofution 
SultabiHty requirements 

Resolution; NLT 0,6 between fluticasone propionate 
related compound B and fluticasone propionate re- 
lated compound C; NLT 1.5 between fluticasone pro¬ 
pionate related compound D and fluticasone 
propionate 
AnalysSs 

Sample: Sample solution 

Calcufate the percentage of each impurity in the por- 
tion of Fluticasone Propionate taken: 

Resuft - (rtz/rr) x 100 

r u = peak response for each impurity 
tt - sum of tne responses of all the peaks 
Acceptance critena: See Tobie 2 . 


Table 2 


Name 

Relatlve 

Re ten tion 

Time 

Acceptance 

Criteria, 

NMT (%) 

Fluticasone propionate 
related compound A 

0.5 

0.2 

fluticasone propionate 
related compound R 

0.75 

0,1 

Fluticasone propionate 
related comoound C 

0.8 

0.1 

Fluticasone propionate 
related compound D 

0.95 

0.3 

Fluticasone orooionate 

TO 

_* 

Fluticasone propionate 
related comoound E 

T3 

0.3 

Any tndividual unspeci* 
fied impurity 

— 

0.1 

Total imourldes* 

— 

1.0 


* In dudę all impurity peaks greater than or equal to 0.05%. 


• Limit of Acetone 

Internal standard solution: 0,05% (v/v) solution of tet- 
rahydrofuran In dimethylformamide 
Standard solution: 0.05% (v/v) of acetone in internal 
standard solution 

Sample solution: 50 mg/mL of Fluticasone Propionate 
in the Internal standard solution 
Chromatographic system 
(See Chromatography (621), System Suitabillty.) 

Modę: GC 

Detector: Flame ionization 

Column: Q.53-*nm x 25-m; 2-jim film of phase G16 
Carrier gas: Nitrogen or helium 
Temperaturę 
Detector: 250° 

Splitless injector: 150" 

Column: See Tobie X 


Table 3 


Initial 

Temperaturę 

n 

Temperaturę 

Ramp 

C/mm) 

Finał 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturo 

(min) 

60 

0 

60 

3,5 ' 


Table 3 (Continued) 


Initial 

Temperaturę 

n 

Temperaturę 

Ramp 

r/min) 

Finał 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturo 

(min) 

60 

30 

180 

3,0 


Flow ratę: 5.5 mL/min 
Injection size: 0.1 jiL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Re!ative standard deviation: NMT 5.0% 

Anatysis 

Sam pies: Standard saiution and Sample sofution 
Calcu late the percentage of acetone (w/w) in the por- 
tion of Fluticasone Propionate taken: 

Result = (RufRs) x D x (Cs/Cu) 

Ru = peak response ratio of acetone to 

tetrahydrofuran from the Somple sofution 
R$ - peak response ratio of acetone to 

tetrahydrofuran from the Standard solutbn 
D = density of acetone at 20° (g/ml) 

Cs - concentration of acetone in the Standard 
solution (%v/v) 

Cu = concentration of Fluticasone Propionate in the 
Sample solution (g/mL) 

Acceptance criteria: NMT 1,0% (w/w) 

SPECIFIC TESTS 

• Optical RoTATlON, Specific Rotation (781S): +32° to +36° 
at 20°, calculated on the anhydrous, so!vent-free basis 
Sample solution: 0,5% (w/v) of Fluticasone Propionate 

in dichloromcthane (0,5 g in 100 mL) 

• WATEft D eter MIN ATI ON, Method i (921): NMT 0.2% 

(w/w) 

ADDITEONAL REQUIREMENTS 

• PACKACINC AND Storage: Preserve in tight, light-resistant 

containers, and storę at a temperaturę not exceeding 
30°, 

• Labeling: Fluticasone Propionate in the form of 

microcrystals is so labeled. 

• USP Reference Standard* (11) 

USP Fluticasone Propionate RS 
USP Fluticasone Propionate Resolution Mixture RS 
USP Fluticasone Propionate System Suitability Mixture RS 
It is a mixture of USP Fluticasone Propionate RS and 
fluticasone propionate related compounds B, C, and 
D. 

Fluticasone propionate related compound A: 6a,9a- 
Difluoro-11 /J-hydroxy-16a-methyl-3-oxo-17a-pro- 
pionyloxyandrosta-l,4-diene-17/3-carbonylsulfenłc acid. 
Fluticasone propionate related compound B: 6a f 9a - 
Difiuoro-1 1/3-hydroxy-16cx-methyl-2',3,4'-trioxo-1 7a~ 
spiro(andro$ta-1,4-diene-17,5'-(l,3)oxathrolane). 
Fluticasone propionate related compound C: S- 
Ruoromethyl 17a-acety!oxy-6a,9a-difluoro-l1 /J-hy- 
droxy-1óot-me£hyl-3-oxo-androsta-l,4-diene-1 7p- 
carbothioate. 

Fluticasone propionate related compound D: 5-Mcthyl 
óocPa-difluoro-l 1 /Thydroxy-16a-methyl-3-oxo-l 7a- 
propionyloxy-androsta-l,4-diene-l 7/Tcarbothioate. 
Fluticasone propionate related compound E; 6a,9a~ 
Difluoro-11 Ą17a-dihydroxy4 6a-methyl-3-axo~am 
drosta-l # 4-aiene-17/Tcarboxylic acid óccPft-difluoro- 
17j9-(fluoromethylthio) carbonyl-11 /Thydroxy-16a- 
methyl-3-oxo-androsta-1,4-dien-17a-yl ester. 
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Fluticasone Propionate Cream 

DEFINITiON 

Fluticasone Propionate Cream contains NLT 90,0% and 
NMT 110,0% of the tabeled amount of fluticasone pro¬ 
pionate (OsHjiFjOsS). 

IDENTIFICATION 

* A, Thin-Uyer Chromatographic Identification Test 

< 201 ) 

Standard solution: 0.4 mg/mL of USP Fluticasone Pro- 
pionate RS in acetonitrile 

Test solution: Transfer a ąuantrty of Cream, equlvalent 
to 1000 pg of fluticasone propionate, to a 125-mL sep¬ 
aratory funnel. Add 25 ml of acetonitrile and 25 ml of 
hexane to the separatory funnel. Stopper and shake the 
funnel untll the Cream es completely dlspersed. Shake 
the separatory funnel for an addltlonal 3 min, and allow 
the phases to sępa ratę. Fil ter the lower layer through a 
20-mL syringe containing a cotton pług mto a 50*mL 
volumetric fiask. Repeat the extraotlon with one 7-ml 
aliąuot of acetonitrile, and filter the lower layer into the 
volumetric fiask. Wash the cotton pług with 2 mL of 
acetonitrile, and coliect the washings into the volumeT 
ric fiask. Di lute the sample extract with acetonitrile to 
vo!ume. Transfer 12 mL of the sample extract to a glass 
tubę suitable for evaporation, and evaporate to dryness 
at about 40*, Disso!ve the residue in 0.6 ml of acetoni¬ 
trile. [Notę— The Test solution may be cloudy because of 
the presence of undlssolved excipients.] 
Chromatographic system 

(See Chromotograpny (621), Thin-Layer Chromato- 

Adsorbent: 0,2-mm layer of chromatographic silica gel 
mixture on a high-performance thimlayer chromato¬ 
graphic piąte, 5-pm particie size 
Application volume: 40 jiL 

Developrng solvent system: Dichloromethane, ethyl 
acetate, and glacial acetic acid (30:8:1) 

Analysis 

Samples: Standard solution and 7esf solution 
Separately appty the Standard solution and the Test solu¬ 
tion to the piąte. On the same piąte, apply 20 of 
the Standard solution , allow the applicahon to dry, and 
apply 20 pL of the Test solution on top of the drled 
20-pL Standard solution spot. Allow each of the appli- 
cations to dry thoroughly. Place the piąte in a tank 
eąuilibrated with the develop?nq so!vent, and allow 
the developing solvent to travefabout 8 cm from the 
point of application. Remove the piąte and allow to 
air-dry. Examine the piąte under ultrav*olet light at 
254 nm. 

Acceptance criterla: The R f value of the piincipal spot 
from the Test solution corresponds to that of the Stan¬ 
dard solution . [Notę—I f the exciplents in the Cream in- 
terfere with the appearance of the principal spot ob* 
tained for the Test solution , use the Standard solution 
and the Test solution overspot to confirm identity.] 

* B. The retentlon time of the major peak of the Sompfe 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

A5SAY 

* Procedurę 

[Notę—P rotect the Standard solution and the Sample so- 
(ution from direct tight by uslncj a |ight-protective volu- 
metric fiask and autosampler vials.] 

Buffer: 1.2 g/L of monobasic ammonium phosphate. 
Adjust with phosphoric acid to a pH of 3.50 ± 0,03. 
Mobile phase: Methanol, acetonitrile, and Buffer 
(46:14:40) 


Diluent: Alcohol and water (65:35) 

System suitability stock solution: 0.5 mg/mL of USP 
Fluticasone Propionate Nasal Spray Resolution Mixture 
RS in methanol. [Notę— USP Fluticasone Propionate Na¬ 
sal Spray Resolution Mixture RS is a mixture of fluti¬ 
casone propionate and fluticasone propionate related 
compound D,] 

System suitabllity solution: 10 pg/mL of USP Fluti¬ 
casone Propionate Nasal Spray Resolution Mixture RS in 
Diluent from System suitability stock solution 
Standard stock solution: 0,5 mg/mL USP Fluticasone 
Propionate RS. Dissotve the standard first in a votume of 
methanol, equivalent to 80% of the finał volume, and 
diiute with water to volume. 

Standard solution: 20 pg/ml USP Fluticasone Propion¬ 
ate RS in Diluent , from Standard stock solution 
Sample solution: Equivalent to 2G pg/mL of fluticasone 
propionate. Transfer a quantity of Cream, equivalent to 
1000 (jg of fluticasone propionate, to a 125-ml separa¬ 
tory funnel. Add to the separatory funnel 25 mL of Diiu- 
ent Stopper and shake viqorously until the Cream is 
completely dispersed. Ada 25 mL of hexane, shake for 
an addltlonal 3 min, and allow the phases to separate, 
Filter the lower layer through a 20-mL syringe contatn- 
ing a cotton pług into a 50-mL volumetric fiask. Repeat 
the exlraction with one 5-mL and one 2-mL aliąuot of 
Diluent , filtering the lower layers Into the volumetric 
fiask, Wash the cotton pług with 1 mL of Diluent , and 
collect the washings into the volumetric fiask. Diiute the 
sample with Diluent to volume. 

Chromatographic system 
(See Chromotograpny (621), System Suitobility.) 

Modę: LC 
Detector: 240 nm 

Column: 4,6-mm x 25-cm; 5-pm packing LI 
Column temperatura: 50 Ł ’ 

FIow ratę: 1.5mL/min 
Injection size: 20 jiL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 1.4 between fluticasone propionate 
and fluticasone propionate related compound D, Sys¬ 
tem suitability solution 

Tailing factor: NMT 1.4, Standard solution (ealculated 
using the width of the peak at 10% of the height) 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of fluticasone propionate 
(CzsHstF^OsS) tn the portion of Cream taken: 

Result = (r u fr$) x (Ci/Cu) x 100 

r u = peak response of fluticasone propionate from 
the Sample solution 

r s = peak response of fluticasone propionate from 
the Standard solution 

Q - concentration of USP Fluticasone Propionate 
RS in the Standard solution (pg/mL) 

Cy = nominał concentration of fluticasone 

propionate in the Sample solution (jag/mL) 
Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

• Minimum Fill (755): Meets the reąuirements 

5PECIFIC TESTS 

o PH (791): 4,5-6.5 

6 M 1 CROBIAL ENUMERATtON TESTS (61) and TESTS FOR SPICI- 
FIED Microorcanisms (62): Meets the reąuirements of 
the tests for absence of Staphyiococcus aureus and Pseu - 
domonas aeruginosa . The total aerobic microbial count is 
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NMT 100 tfu/g, and the total combined moids and 
yeasts count is NMT 10 cfu/g. 

ADDITEONAL REQU1REMENTS 

* Packaging and Storage: Preserve in collapsible tubes or 

tight containers, protected from light Storę between 2° 
and 30°, 

• USP Reference Standards (11) 

USP Fluticasone Propionate RS 

USP Fluticasone Propionate Nasal Spray Resolution Mlx- 
ture RS 

This Reference Standard is a mixture of fluticasone pro¬ 
pionate and fluticasone propionate related compound 
D, and the Chemical na mes for both are given below: 
fluticasone propionate: 5-Fluoromethyl 6a,9a-difluoro- 
11 /Thydroxy-l 6a-methyl-3-oxo-1 7a-propionyloxyan- 
drosta-1,4-diene-l 7/3-carbothioate. 

Fluticasone propionate refated compound D: 5-Methyl-6a, 
9ot-difluoro-11 /Thydroxy-16a-methyl-3-oxG-17a-pro- 
pionyloxy-andrGsta-1,4-diene-1 7/J-carbothioate. 


Fluticasone Propionate Inhalation 
Aerosol 


DEFINITłON 

Fluticasone Propionate Inhalation Aerosol is a suspenslon of 
Fluticasone Propionate with suitable propellants in a pres- 
surized Container, The mean contenl per actuation eon* 
tains NLT 85% and NMT 115% of the labeled amount of 
fluticasone propionate (OsHsiFiOsS)* 

IDENTIFICATION 

» A, INFRARED AbSORPTION (197A) 

Spectra! rangę; 4000 cm - 1 to 600 cm 1 
Samples: Deposit between 5 and 20 actuations on to 
the zinc seJenide piąte of the HATR (Horizontal ATR) 
accessory. Dry the zinc selenide piąte, 

Acceptance eriteria: Meets the requirements 

• R. The refention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

A5SAY 

• PROCEDURĘ 

Buffer: 0*01 M sodium dodecyl sulfate containing 0 . 1 % 
glacial acetic add 

Solution A: Methanol and Buffer (20:80) 

Mo bite phase: Aceton i tnie and Solution A (1:1) 
Standard solution: 50 fig/mL of USP Fluticasone Pro* 
pionate RS rn acetonitrile and water (1:1) 

Sample solution: Nominafly 50 pq/mL of fluticasone 
propionate prepared as foilows* Snake the canister vig- 
orously, and cool for 10 min in a dry ice-methanof 
bath. Remove the canister from the bath, and shake 
vigorausly. Using a suitable device, carefully remove 
and keep the vaTve, and pour the contents into a suita* 
ble Container* Allow the propellant to evaporate. Trans* 
fer the canister eon tent to a suitable volumetric fiask 
fitted with a suitable funnel using about 12 % of the 
fiask volume of acetonitrile. Add 50% of the fiask vol- 
ume of water* Swab the outer part of the va!ve with 
damp cotton wool soaked in acetonitrile. Place the 
swab in the neck of the funnel in the volumetric fiask. 
Allow the valve to dry, then dismantle, and wash the 
components and the canister wali with acetonitrile* Col- 
lect the washings, and place in the same volumetric 
fiask as the sample. Allow the fiask to come to room 
temperaturę, and dilute with acetonitrile to volume. 
Chromatographk system 
(5ee Chromatograpny {62 1), System Suitability,) 


Modę: LC 

Detector: UV 239 nm 

Cofumn: 4* *ó-mm x 5-cm; 3.5-|im packing LI 
Flow ratę: 2 mL/min 
Cofumn temperaturę: 40° 

Injection volume: 10 pL 
System suitability 
Sample: Standard solution 

[Notę— 1 he retention time for the peak due to fluti¬ 
casone propionate must be wilhin the rangę of 
1 * 0 - 1,6 min,] 

Suitability reguirements 

Tailing faetor: NMT 1,3 for the fluticasone propion¬ 
ate peak 

Relat1ve standard deviation: NMT 2.0% 

Anatysls 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of fluti¬ 
casone propionate {C 25 H 31 F 3 O 5 S) in the portion of the 
Inhalation Aerosol talcen: 

Result - (WrO x (Cj JCy) x 100 

rv = response from the Sample solution 

r s = response from the Standard solution 

C s - concentration of USP Fluticasone Propionate 
RS in the Standard solution (fig/mL) 

C u - nominał concentration of fluticasone 

propionate in the Sample solution (fig/mL) 
Acceptance eriteria: 85%—115% 

PERFORMANCE TEST5 


Change to read: 

• PARTICLE SlZ£ DlSTRIBUTIDN BY CASCADE IMPACTION 

Samplmg apparatus: Apparatus I Sn * Inhalation and 
Nasa! Dntg Products: Aerosol s, Sprays, and Powders—Per¬ 
formance Quality Tests (601 )• <cn Mtfay. 2017 ) with a modi- 
fied induction port (Figurę 7} and entrance cone (Figurę 
2) are to be used. 

Buffer, Solution A, and Mobile phase: Proceed as di- 
rected in the Assay , 

Diluent: Methanol and water (60:40) 

Standard solution: 0.75 pg/mL of USP Fluticasone Pro¬ 
pionate RS in Diluent 

Sample Solutions: Prime the valve by dtscharglng a 
predetermined number of actuations to waste. Dis- 
charge the number of actuations given in Tobie 1 into 
the Cascade impaction sampling apparatus described in 
Figurę I and Figurę 2 , 


Table 1 


Product Strength 
(uq/actuatioii) 

Number of Actuations 

44 

10 

110 

8 

220 

4 


Detach the inhaler, and rinse each piece of the appara¬ 
tus with methanol into a suitable volumetric fiask uju- 
taining 40% of the fiask vo!ume of water, The finał 
concentration of the expected amount of fluticasone 
propionate should be in the rangę of 0.02-3.5 pg/mL. 
Allow the Solutions to eguilibrate, and dilute with 
methanol to volume. Repeat these steps on an addi- 
tional four Inhalation Aerosols for a total of five Sample 
Solutions * 

Chromatographk system and System suitability: Pro¬ 
ceed as dlrected in the Assay , except use 50 pL for In- 
jection volume. 
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Figurę 2. Expanded vlew of the modified entrance cone. 


Analysis 

Samptes: Standard solution and Sample Solutions 
Cafculate the guantity, in pg/actuatron, of fluticasone 
proptonate F 3 0 5 S) En the Sample Solutions : 

Resuit = [(ru/fs) x C 5 ] x V/N 

ru ~ response from the Sample solution 

rs = response from the Standard solution 

C s - concentratEon of USP Fluticasone Proptonate 
RS in the Standard solution (pg/mL) 

V = total vofume of the Sample solution (mL) 

N = number of actuations dEscharged into the 
apparatus 

Acceptance criterla; The mass of fluticasone propionate 
recovered from the Cascade impactor is given in Tahle 


Table 2 


Product Strength 
(ua/actuation) 

Amount of fluticasone 
Propionate Recovered 
(uq/actuation) 

44 

35.2-48.4 

110 

90-124 

220 

176-242 


The mass of flutfcasone propionate deposited in each 
grouping of the Sampling apparatus for each inhaler is 
given in Table 3 * 


Table 3 


Apparatus 

Component 

Amount of Fluticasone Propionate Deposited 

44 ug/ 
actuation 

110 lig/ 
actuation 

220 M g/ 
actuation 

Jnduction port 

9-22 

26-56 

66-112 

Sum of Stages 

0, 1, and 2 

NMT 8 

NMT 21 

NMT 46 

Sum of Stages 

3- 4, and 5 

14-27 

35-60 

67-110 

Sum of Stages 
ó, 7, and 
fil ter 

NMT 2 

NMT 3 

NMT 3 


The mean mass of ftuticasone propionate deposited in 
each grouping ofthe Sampling apparatus for the five 
inhafers is given in Table 4 , 


Table 4 


Apparatus 

Component 

Amount of Fluticasone Propionate Deposited 

(unt'- " j 

44 md/ 
actuation 

no Mg/ 

actuation 

220 Mg/ 
actuation 

Induction port 

10-21 

28-54 

69-109 

Sum of Stages 

0, 1 and 2 

NMT 7 

NMT 19 

NMT 44 

Sum of Stages 

3, 4 and 5 

15-26 

37-58 

71-106 

Sum of Stages 
ó, 7 , and 
filter 

NMT 2 

NMT 3 

NMT 3 


Change to read: 

• *lNHALATION AND HASAŁ DRUG PRODUCTS: AEItOSGLS, 

Sprays, and Powders—Performance Quality Tests, 

(601), Dellvered-Dose Uniformitym (cn i m^ 2 oitj 
S ampling apparatus: Use the apparatus (Figurę 3A) 
witn modified glass sampfing device (Figurę 3B). 
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Figurę 3B. Expanded view of the modified glass sample col- 
fection apparatus. 

Buffer, Sofution A, and Mobile phase: Proceed as di- 
rected in the Assay. 

Diluent: Methanoł and water (60:40) 

Standard solution: 0.75 pg/mL of USP Fluticasone Pro- 
pionate RS In Diluent 

Sample Solutions: Prime the valve by dischargincj a 
predetermined number of actuations to waste. Dis- 
charge the recommended dose at the beginning of use 
(BOU) into the Sampling apparatus, and detach the in- 
haler, Rinse the apparatus with methanoł, and guantita- 
Uvely transfer the Solutions to a 200-ml volu mętne fiask 
containing 80 ml of water, Allow the solution to equili- 
brate, and dilute with methanoł to volume. Discharge 
the requisite number of actuations to waste, shaking 
the inhaler before each discharge, until the last recom- 
mended dose remains. Discharge the remaining recom¬ 
mended dose at end of use (EOU) corresponding to the 
labeled number of actuations into the Sampling appara¬ 
tus,, and detach the inhaler, Rinse the apparatus with 
methanoł, and quantitatively transfer the solution to a 
200-mL volumetrie fiask containing 80 mL of water. Al¬ 
low the solution to equilibrate, and dilute with metha- 
nol to volume. Repeat these steps on an additional nine 
inhaiers for a tofal of 20 Sample Solutions. 
Chromatographic system and System suitability: Pro¬ 
ceed as directed in the Assay ; except use 50 pL for In - 
jection volume. 

Analysrs 

Samples: Standard solution and Sample Solutions 
Calculate the percentage of the labeled amount of fluti¬ 
casone propionate (CżsHjiFjOiS) defivered by the in¬ 
haler in each Sample solution : 

Result - (r^ Cs) x (Ci/Cu) x 100 

ru - response from the Sample solution 

r 5 = response from the Standard solution 

Cs = ęoncentration of USP Fluticasone Propionate 
RS in fhe Standard solution (pg/ml) 

Cu - nominał concentration of fluticasone 

propionate in the Sample solution (pg/mL) 
Acceptance criteria: See Tobie 5 and Table 6. 


Table 5 


Pa ram et er 

At 

:eeptance Criteri a 

Ubel Claim 

44 rig/ 

actuation 

110 pg/ 
actuation 

220 Mg/ 
actuation 

Mean of 10 BOU 
contents 

85-115% of 
label claim 

85-11 5% of 
label claim 

85-115% of 
label claim 

Mean of 10 EOU 
contents 

85-115% of 
label daim 

85-115% of 
label daim 

85-115% of 
label daim 

Number of indi- 
vidual contents 
outside 80-120% 
of tabel claim 

NMT 2 of 20 

NMT 2 of 20 

NMT 2 of 20 

Each individual 
eon tent 

70—1 30% of 
label claim 

75-125% of 
label claim 

75-125% Of 
label claim 


Test an additional 20 inhaiers (BOU and EOU) if up to 6 
of the 20 individual results are outside of 80%-120% of 
tabel daim, but nonę are outside 70%-130% of the 
tabel claim for the 44 pg/actuatton product strength, or 
nonę are outside 75%—T25% of the tabel claim for the 
110 pg/actuation and 220 pg/actuation. 


Table 6 


Parameter 

A < 

eeptance Criteria 

Ubel Claim 

44 |ig/ 
actuation 

nojig/ 

actuation 

220 rtg/ 
actuation > 

Mean of 30 BOU 
contents 

85-115% of 
label claim 

B5-11 5% of 
label daim 

85-115% of 
label claim 

Mean of 30 EOU 
contents 

85-115% of 
label claim 

85-115% of 
[abel daim 

85-115% of 
label claim 

Number of indi- 
vEduaI contents 
outside 80-120% 
of label daim 

NMT 6 of 60 

NMT 6 of 60 

NMT 6 of 60 

Each IndMdual 
eon tent 

70-1 30% of 
label claim 

75-125% of 
labę! daim 

75-125% of 
label claim 


INIPURfllES 

* Organic Impurities: Protect the Sample Solutions and 

Standard Solutions from light 

Solution A: Prepare a solution of 0.05% v/v phosphoric 
acid in acetonitriJe, 

Solution B: Prepare a solution of 0.05% v/v phosphoric 
acid in methanoł. 

Solution C: Prepare a solution of 0.05% v/v phosphonc 
acid in water. 

Mobile phase: See Table 7. 


Table 7 


Time 

(min) 

Solution A 
(%> 

Solution 6 

Solution C 
(°/o) 

0 

42 

3 

55 

40 

53 

3 

44 

60 

87 

3 

10 

70 

87 

3 

10 


System suitability solution: Dissolve 2 mg of USP Fluti¬ 
casone Propionate System Suitability Mkture RS in 5 ml 
of Solution A. Add 5 mL of Solution C, and mix. 

Sample sofution: Nominally 200 pg/mi of fluticasone 
propionate in Solution A prepared as follows. Place a 
canister into a freezing mixture of dr y ice and metha- 
nol, and cooi for approximately 5 mm, Carefully re- 
move the valve from the canister, and pass the contents 
through a fifter of 0.22-pm porę size. When the filter 
bed is dry, wash it with two 5-mL aliquots of cyclohex- 
ane. Allow the pa per to dry, then carefully transfer to 
an approprmte Container. Dissolve the drug present on 
the filter paper In 50% of the finał reguireo vdume of 


USP Monographs 





































USP Monographs 


4292 Fluticasone / Official Monographs 


USP 40 


Sofution A . Dilute with Sofution C to volume to obtam 
the nominał concentration. 

Chromatographte system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 239 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1 mL/min 

Column temperaturę: 40° 

Injection volume: 50 pL 
System suitability 
Sample: System suitability sofution 
[Notę—S ee Table 8 for relative retenlion times.] 
Suitability reąuirements 

Resolution: NLT 0,6 between the fluticasone pro- 
plonate related compound B and fluticasone propion¬ 
ate related compound C peaks and NLT 1.5 between 
the fluticasone propionate related compound D and 
fluticasone propionate peaks 

Tailing factor: NMT 1.1 for the fluticasone propion¬ 
ate peak 

Analysis 

Sample: Sample sofution 

Calculate the percentage of each impurity in the por- 
tion of Inhaiation Aerosol taken: 

Resuit - (fu/rj) x 100 

ru = response of each impurity from the Sample 
sofution 

fj - total peak area for aII peaks >0,05% by area of 
the peak due to fluticasone propionate from 
the Sample sofution 
Acceptance criteria: See Table 8. 


Table 8 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria 

_ 

Fluticasone sulfenic acid 1 

0.47 

<0,2 

Fluticasone propionate 
reEated compound 

0,74 

— 

Fluticasone propionate 
related compound O 

0,76 

— 

Fluticasone propionate 
related compound D 

0.95 

<0.3 

Fluticasone propionate 

TO 


ChlorofEuticasone 

propionate 11 

1.19 

<0.3 

Fluticasone propionate 
dtmer* 

T33 

<0,3 


1 6a,9a-Drfluoro-1 l/J-hydroxy-l óa-fnetfiyl-3*oxo-17a-proptonyfoxyandros- 
ta-1 ,4-diene-l 7/3-carbonyłsuffenic acid, 

u Tbese are process impurities that are induded in the table for Identifica¬ 
tion only. Tnese impurities are controlied in the drug subsEance and are 
not ineluded in the total impurities, 

c 5~Chloromethyl-6a,9ct-difluurcKl 1 /5-hydroxy-l 6a-methyl-3-oxo-17o;-pro- 
piony lGxyandrosta-1,4-diene-1 7/?-carbothioate. 

d 6a,9a-DEfluaro-l 1 /J/l 7ot-dihydroxy-l 6a-methy1-3-oxoandro$ta-l ,4-diene- 
1 7/Tcarboxylfc acid óa f 9a-difiuoro-l 7/T(fluoromethykhio)carbonyl-l 1/5- 
d i hyd roxy-T6 a-me i hyI -3-ox oa n d rosta-1,4-d Eene-1 7p yl ester. 

* Sum of aII impurity peaks >0,05%. 


Table 8 (Continued) 


Name 

Refative 

Retention 

Time 

Acceptance 

Criteria 

(°/o) 

Any unspecified 
dearadation pro duet 

— 

<ou 

Total impurities* 

— 

NMT 1.0 


11 óa,9a-Difluon>l 1 /3-hydroxy-16ft-rneLhyl-3-ox0-1 7u-p rop tony loxy and ros- 
ta-1,4-diene-l 7/J-carbonylsulfenic acid, 

b These are process impurities that are ineluded in the tabie for Identifica¬ 
tion onEy. Tnese impurities are controlied in the drug substance and are 
not induded in the total impurities. 

ł S-Chloromethyl-6a T 9a-difluorO“11 j0-hydroxy-1 ća-methy1-3-oxo-17a-pro- 
pionyloxyand ros ta-1 ,4-diene-l 7/J-carbotliroate. 

d 6a F 9a-Difluoro-11 fi f l 7ct-dihydroxy-1 óct-methy I-3-oxoandrosta-l ,4-diene- 
1 7/Tcarboxylit acid 6cc,9a-difluoro-17/3-(fluoromethylthEo)carbonyM 1 /?- 
dihydroxy-l óa-methyl-3-Qxoandrosta-T4-d[enel7/Tyl ester. 
c Sum of all impurity peaks >0.05%. 

SPEClfFIC TESTS 

* Micro biai Enumeratign Tests (61) and Tests for Speci 

fied Microórganisms (62): The total aerobic mEcroblal 
count does not exceed 10' cfu/g of formutation, The to¬ 
tal aerobic yeasts and molds count does not exceed 10 1 
cfu/g of formuiation. It meets the reguirements of the 
tests for absence of Stophybcoccus aureus , Pseudomonas 
aeruginosa f Escherichio coli f and Salmonella spedes In 10 g 
of the formulation* 

• PARTICULATE R/BaTTER IN INJECTIONS (788) 

The test desenbed below and the specificatlon is only 
applicable to a microscopic particie count test method- 
ology. Particulate Motter in Iniections (788 ) describes de- 
tails of the test apparatus to be used for the determina- 
tlon of particulate matter using a microscopic particie 
count test methodology. Samples should be carefuily 
prepared to avoid environmental contamination, and 
testing shouEd be performed with suitable Controls, En- 
cluding the approprlate use of blank determlnations, 
Filter: Mixed cellulose and ester filter; 25-mm diameter 
and 0.45-um porę size 

Sample solution: Perform testing on two previously un- 
used inhafers. Prime each rnhaler by discharging a pre- 
determined number of actuatlons to waste. Dlscharge, 
and dls$olve 16 actuations, 8 from each of two canisters 
in 50 mL of methanol. 

Analysis 

Sample: Sample solu tions 

Pass the Sample solution through the Filter, and allow 
the F;/f^rto dry under conditions that will limit particu¬ 
late contamination. Using a mEcroscoplc particie count 
test method, enumerate Lhe number of particles pres- 
ent in the Sample solution . Calculate the number of 
particles per actuatlon by the formula: 

Resuit = (/V . Ł -1 o + Ni o-i oo + N>ido)/1 6 

Nd o = total number of particles <10 pm present in 
the Sample solution 

Nkmqo = total number of particles between 10 and 100 
pm present in the Sample solution 

N>ma ^ total number of particles >100 pm present in 
the 5omp/e sofution 
Acceptance criteria: See Tabie 9. 


Table 9 


Particie Size Rangę 
(urn) 

Number of Particles per Actuation 

mivin 

<10 

140 

10-100 

50 

>100 

5 

Total 

185 
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* Other Requirements; ft meets the requirements for Aero¬ 
soli, Nosal Sprays, Metered* *Dose inhałers, and Dry Powder 
Inholers <601), Number of Oischarges per Container and 
Leakage Test 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in nonreactive, light- 
resistant aerosol containm with metered valves fitted 
with a dose counter and provided with ora! inhalation 
actuators. Avoid exp 05 ure to heaL Storę at controlied 
room temperaturę. 

* USP Reference Standards (11) 

USP Fluticasone Propionate RS 

USP Fluticasone Propionate System Suitability Mrxture RS 
It is a mixture of: 

Fluticasone propionate; 

Fluticasone propionate related compound B: [6a,9a- 
difluoro-11 /ł-hydroxy-1óa-methyl-2,3,4'4rioxo-l 7ct- 
spiro(androsta-l ,4-cfiene-l 7 , 5 '-(l,3}oxathiolane]; 
Fluticasone propionate related compound C: [5- 
fluoromethyl 1/a-acetylGxy-óa,9tx-difluoro-l 1 /J-hy- 
droxy-l óa-methyl-3-Qxoandrosta-1,4-diene-l 7/3- 
carbothioate]; 

Fluticasone propionate reiated compound D: [5- 
methyl óot,9cx-diffuoro-l 1 /J-hydroxy-l óa-methyl- 
3-oxo-1 7Qt-propionyloxyandrosta*T,4-diene-17/3- 
carbothioate]. 


Fluticasone Propionate Inhalation 
Powder 


DEFINITION 

Fluticasone Propionate Inhalation Powder contains NLT 
90% and NMT 110% of the labeled amount of fluti¬ 
casone propionate (CjjJ-hiFiOsS). 

IDENTIFICATION 

* A. The retention tirne of the major peak of the Sampfe 

solution corresponds to that of the Standard solution, as 
obtained in the test for Delivered Dose Uniformity. 

ASSAY 

* Procedurę 

Buffer: 0.01 M sodium dodecyl sulfate containing 0.1% 
gladal acetic add 

Solution A: Methanol and Buffer f20:80) 

Mobile phase: Acetonltrile and Solution A (49:51) 
Diiuent: Methanol and water (70:30) 

Standard solution: 6-12 pg/mt of USP Fluticasone Pro¬ 
pionate RS in Diiuent 


Sample solution: Nominally 6-12 jig/mL of fluticasone 
propionate from NLT 12 unit doses in Diiuent 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 239 nm 

Column: 4.6-mm x 5-tm; 3,5-pm packing LI 
Flow ratę: 2 mL/min 
Column temperaturę: 40° 

Injection volume: 50 p.L 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for the peak due to fluti¬ 
casone propionate will be within the rangę of 1 . 0 - 1,6 
min.] 

Suitability reąuirements 
Taiiing factor: NMT 1,5 
Re!ative standard deviation: NMT 2.0% 

Analysis 

Sampfes: Standard solution and Sampfe solution 
Calculate the percentage of fluticasone propionate 
(C 25 H 31 F 3 O 3 S) in the portion of Inhalation Powder 
taken: 

Result = (rufa) x (Q/C u ) x 100 

fu = response from the Sample solution 

fs = response from the Standard solution 

Cs - concentration of USP Fluticasone Propionate 
RS in the Standard solution (jig/mL) 

Cu ~ nominał concentration of fluticasone 

propionate in the Sampfe solution (pg/mL) 
Acceptance criteria: NLT 90% and NMT 1 10% 

PERFORMANCE TESTS 


Change ta read: 

* PARTICLE SlZE DlSTRlBtmON BY CASCADE IMPACTION 

Sampling apparatus: Modified Apparatus 3 (Figurę I) in 
m lnhaląUpn and Nosal Drug Products: Aerosols, Sprays, 
ond Powders—Performance Quality Tests (601)* fcni-May. 
2017 ? with a modified induction port (Figurę Z), and pre- 
separator lid (Figurę 3) are to be used. 

Buffer, Solution A, Mobile phase, Diiuent, Chromato¬ 
graphic system, and System suitability: Proceed as 
dtrected in the test for Assoy. 

Standard solution: 0.5-1.5 pg/mL of USP Fluticasone 
Propionate RS in Diiuent 

Sample Solutions: Discharge the reguired number of 
unit doses given in Table 1 into the cascade impaction 
sampling apparatus described in Figurę 1. 
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Figurę 1. Cascade impaction sampllng apparatus (modified Apparatus 3 In {601)) Includlng tnduction Port and Preseparator 

Lid. 


Tabie 1 


Pro duet Strength 
(uci/do5e> 

Number of 

Unit Doses 

50 

15 

100 

10 

250 

10 


Operate the pump for 3 s at an airflow ratę of 60 L/mtn for 
each dose discharged. Detach the fnhafer, and rlnse each 
piece of the apparatus with methanol. Transfer the washings 
to a suitable volumetrlc fiask containing 30% of the fiask 
volume of water. Al Iow the Solutions to egufltbrate to room 
temperaturę, and dilute with methanol to voiume. The con- 
centration of the expected amount of fluticasone proplonate 
should be in the concentratlon rangę of 0/1-5 pg/mL Re- 
peat these steps for three additlonal sample preparations, 
for a total of four sample Solutions. 

Analysis 

Sam pies: Standard solution and Sample Solutions 
Calcu!ate the quantity, in jag/unit dose, of fluticasone 
propionale (C^FhiF^OsS) In each Sample solution: 


Result = [(ru/h) x CJ x V/N 


r u - peak response from the Sample solution 

A - peak response from the Standard solution 

Cj - concentration of USP Fluticasone Propionate 
RS in the Standard solution (pg/mL) 

V = total volume of the Sample solution (mL) 

N - number of unit doses discharged into the 
apparatus 


Acceptance cnterla 

The total mass of drug recovered from the Cascade 
impactor must be within ±15% of the target emitted 
dose In Tobie 2. 


Table 2. Fluticasone Propionate Target Emitted Dose 


Product 
Strength 
(kia /dose) 

Fluticasone Propionate Target Emitted Dose 
(ua/unlt dosel 

50 

46 

100 

94 

250 

229 


The mass of fluticasone proplonate deposited In each 
grouplng of the cascade impactor Sampling apparatus 
for each unit dose Is glven fn Tobie 3. 


Tabfe 3* Amount of Fluticasone Propionate in Cascade Impactor 
Stage Groupings 


Apparatus 

Component 

Amount of Fluticasone Propionate Deposited 

(un) 

50 ua/dose 

100 uq/dose 

250 uu/dose 

Mouth piece 
adapter, 
induction 
port, 

preseparator, 
and Staae 0 

30-45 

55-90 

140-210 

Sum of Stages 
1-5 

8-14 

15-30 

40-71 

Sum of Stages 

3 and 4 

3-8 

5-18 

19^2 

Sum of Stages 

6, 7, and 
filter 

<1 

NMT 1 

NMT 3 
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Ali the groupings for eaeh sample preparation must 
meet the criteria in Tobie 3, 

If NMT one of the four sample preparations fails to 
meet the repuśrements in Tobie 3, but is wrthin 25% of 
either the lower or upper specification limit betng 


tested, analyze two additional sam pies. The batch 
meets the requirements if five of tne six sample 
preparations meet the limits m Tobie 3 for the 
individual sample preparations. 


USP Monographs 

































































USP Monographs 


4296 Fluticasone / Official Monographs 


USP 40 



Change to read: 

• *lNHAUTION AND NASAL PRUĆ PRODUCTS: AEROSOLS, 

Sprays, and powders—performance Quality Tests 

(601), Dell vered- Dose Uniformily* (cn 
Sampling apparatus: Use the apparatus in Figurę 4A 
with the modified glass sampling device (Figurę 4B). 



Buffer, Solution A, Mobile phase, Diluent, Chromato- 
graphic system, and System sułtability: Proceed as 
directed in Assay. 

Standard solution; (t/200) pg/mL of USP Fluticasone 
Propionate RS in Diluent, where L is the labeled amount 
of fluticasone propionate in pg/dose 
Sample Solutions; Discharge a single unit dose into the 
apparatus shown in Figurę 4A. Operate the pump for 2 
s at an airfiow of 60 L/min to collect the dose. Detaoh 
the inhaler, and rinse the mouthpiece adapter and each 
iece of the sample collection chamber with methanol 
lace the filter and washings into a Container, and sont- 
cate for 5 min. Quantitatively transfer the contents to a 
200-ml volumetric fiask containing 60 mL of water. Al- 
low the solution to equi libra te, ano dii u te with metha¬ 


nol to volume* Prepare nine additionai samples from 
stratified unit doses. For muiti-dose inhalers, collect one 
dose from each of 10 inhalers with the 10 doses coh 
lected across the minimum number of recommended 
doses on the label of the inhaler 
Analysis 

Samples: Standard solution and Sample Solutions 
Calcu la te the percentage of the target emitted dose of 
fluticasone propionate (C 25 H 31 F 3 O 5 S) delivered by the 
Inhalation Powder in each of the Sample Solutions: 

Result - (ru/rs) x (C$/Cu) x 1 00 

Ty - peak response from the Sample solution 

r 5 - peak response from the Standard solution 

Q - concentration of USP Fluticasone Propionate 
RS in the Standard solution (pg/mL) 

Cu = nominał concentration of fluticasone 

propionate in the Sample solution (pg/mL), 
based on target emitted dose from tobie 2 
Acceotance critena 

1* The mean content of fluticasone propionate of 
10 doses Is NLT 85% and NMT 115% of the target 
emitted dose* 

2. NMT 1 emitted dose is outside 80%-120% of the 
target emitted dose. 

3. No dose is outside 75%-125% of the target emitted 
dose* 

If requirements 1 and 2 described above are not met, 
test an additionai 20 unit doses. The mean dose of 
fluticasone propionate of 30 doses is: 

— NLT 85% and NMT 115% of the target emitted 
dose. 

— NMT 3 doses are outside 8Q%-120% of the target 
emitted dose. 

— No dose is outside 75%—125% of the target emitted 
dose. 

IMPURITIE5 

* Organic Impurities: Protect sample and standard Solu¬ 
tions from light* 

Solution A: Prepare a solution of 0.05% (v/v) phos- 
phoric acid in acetonitrile. 

Solution B; Prepare a solution of 0.05% (v/v) phos- 
phoric acid in methanol. 
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Figurę 48* Expanded vtew of the modEfied glass sample coElection apparatus* 


Solution C: Prepare a solution of 0.05% (v/v) phos- 
phoric add in water. 

Mobile phase: See Tobie 4 . 


Table 4 


Time 

(min) 

Solution 

A 

(%) 

Solution 

B 

rw 

Solution 

C 

fW 

0 

42 

3 

55 

40 

53 

3 

44 

60 

87 

3 

10 

70 

87 

3 

10 

70.1 

42 

3 

55 

90 

42 

3 

55 


System suitability solution: Dissolve 2 mg of USP Fluti¬ 
casone Propionate System Suitability Mixture RS in 
12 ml of Solution A. Add 8 mL of Solution C, and mix. 
Sensitivity solution: 0*5 pg/mL of USP Fluticasone Pro¬ 
pionate RS in Solution A 

Sample solution: Nominally 100 pg/mL of fluticasone 
propionate from NLT 10 unit doses prepared as follows. 
Transfer the contents of the appropriate n urn ber of unit 
doses into suita ble volumetric fiask. Add 60% of the 
fiask volume of Solvent A, and sonicate for 2 min. Add 
40% of the fiask volume of Solvent C, mix, and allow 
the solution to eguilibrate* Dilute with Solvent A to vol- 
ume if necessary. Mix, allow any undissolved exdpient 
materiał to settfe, and inject the supernatant. 

Chroma tographk system 
(See Chmmatogropny (621), System Suitability-) 

Modę: LC 

Detector: UV 239 nm 
Column: 4.6-mm x 25 -cm; 5-pm packing LI 
Flow ratę: 1 ml/min 
Column temperaturę: 40 D 
Injection yolurne: 100 |iL 
System suitability 

Samples: System suitability solution and Sensitivity 
solution 

Suitability requrrements 

Resolution: NLT 0.6 between fluticasone propionate 
related compound B and fluticasone propionate re- 
lated compound C and NLT 1 *5 between fluticasone 
propionate related compound D and fluticasone pro¬ 
pionate, System suitability solution 
Talling factor: NLT 1.3 ror fluticasone propionate, 
System suitability solution 

Signal-to-noise ratio: NLT 10 for fluticasone propion¬ 
ate, $ensitivity solution 


Analysis 

Samples: Sample solution 

Calculate the percentage of each fluticasone propionate 
related impurity in the portion of sample taken: 

Result = [ruIr T ) x 100 

r M - peak response of each impurity from the 
Sample solution 

r r = totai peak response for all peaks >0*05% by 

area of the peak due to fluticasone 
propionate from the Sample solution 
Aceeptance criterla: See Tobie 5. 


Table 5 


Name 

Refative 

Retention 

Time 

Aceeptance 

Criterla 

(%) 

Fluticasone su [fenie add 1 

047 

<0.2 

Fluticasone propionate related 
comoound B h 

0.75 

— 

Fluticasone propionate related 
comoound C b 

0.77 

— 

Fluticasone propionate related 
comoound D 

0,95 

<0.3 

Fluticasone propionate 

1*0 

_ 

Fluticasone propionate dimer* 

1,31 

<0.3 

Any unspectfied degradation 
product 

— 

<0.1 

Total** 

— 

MMI 1.1 


• 6c« # 9a-DiflŁioro-11^-hydroxy-16a-methyI-3-oxo-1 7a- pro piony lo^yaridros- 
te-1 l 44i«ie'17/J-carbony jsuflenic add 

b These are process frnpurities that are jncluded in the table for identifica- 
tion only. rnese ImpL/riLies are conirolled in the drug substance. They are 
not to be reported for the drug product and are not induded in the total 
Impurities. 

c 6n.,9a-DiflLioro-l 1 7o-dihvdro?ty-16^-melhyl-3-oxoandrosta-l ,4-diene- 
1 7/3-carhowlic acid ću,9tt-difluorO‘ I 7/j (f]uoromethylthtoJcarbonyl'1 
dihydrQxy46a‘methyl-3-oxDandrostan,4'diene-1 7f> yl ester. 

** Sum of all Impurity peaks -20.05%. 

SPECIFIC TESTS 

• M KROBI AL ENUMERATiON TESTS (61) and TESTS FOR SPECI- 
fied Mkroorcanisms (62): The total aerobic microbial 
count does not exeeed 10 ł cfu/g of buiked powder, the 
total aerobic yeasts and molds count does not exceed 
10 1 cfu/g of buiked powder. It meets the requtrements of 
the tests for absence of Staphylococcus oureus, Pseudomo - 
nos aeruginosa, Escherichia coli. Salmonella species, and 
Enterobacteriaceae in 1 g of buiked powder* 
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* Partio ulate Matter in Injections {788} 

The test described below and the sperification are applt- 
cab\e only to a microscopic particie count test method- 
ology. Particufate Matter in Injections (788) descnbes de- 
tails of the test apparatus to be used for the 
determination of particulate matter using a microscopic 
particie count test methodology, Samples should be 
carefutly prepared to avoid enyironmental contamma- 
tion and testing should be performed with suitable Con¬ 
trols, including the appropriate use of blank 
determinations, 

Diluent: Methanol and water (65:35) filtered through a 
filter of 0,45-pm porę size 

Filter: Mixed celiuiose and ester; 25-mm diameter and 
0,45-pm porę size 

Sampie solution: Transfer the contents of 4 unit doses 
from each of two inhalers into a suitable receptacle, 
and dissolve the drug and excipient particles in about 
75 ml of DiiuenL 
Anafysfs 

Samples: Sampie Solutions 

Pass the Sampie solution through the Flfter and allow the 
Filter to dry under conditions that will limit particulate 
contamination. Using a microscopic particie count test 
method, enumerate the number of particles present in 
the Sampie solution , 

CalcuJate the number of particles per dose: 

Number of particles/dose - (N< 10 + W 10 _ioo + N >1D ^)/8 

N <w = total number of particles <10 jim in the 
Sampie solution 

Nkmoo = total number of particles between 10 and 100 
jim in the Sampie solution 

N> - total number of particles >100 jam present in 
ioo the Sampie solution 

Acceptance criteria: See labie 6. 


Table 6 


Particie Size Rangę 
(nm) 

Number of Particles/Dose 
(Nivro 

<10 

200 

10-100 

100 

>100 

10 

Total 

300 


ADDBTIONAL REQUIREMENTS 

• Packacing and Storage: Preserye in tight, light-resistant 
containers. Storę at controlled room temperaturę, in a 
dry place away from direct heat or suniight 

• USP Reference Standard* (11) 

USP Fluticasone Propionate RS 

USP Fluticasone Propionate System Suitability Mixture RS 
It is a mixture of: 

Fluticasone propionate; 

Fluticasone propionate related compound B: [óo.,9a- 
difluoro-11 /3-nyaroxy46a-methyl-2',3,4'-trioxo-1 7ct- 
5pjro(androsta-l,4-diene-17,5'-(1 ,3)oxathiolane|; 

Fluticasone propionate related compound C: [5- 
ffuoromethyl 17a-acetybxy-6a,9a-djfluoro-l T/Thy- 
droxy-16a-methyl-3*oxoandro5ta-l ,4-diene-l 7/3- 
carbothioate]; 

Fluticasone propionate related compound D: [5- 
methyl óa,9a-dmuoro-1 l/3-hydroxy-1óa-methyl-3-oxo- 
17a-propionyloxyandrosta~1,4-diene-1 7/3- 
carbothioateL 


Fluticasone Propionate Nasal Spray 

DEFINITION 

Fluticasone Propionate Nasal Spray Is a white, opaque sus- 
pension of Fluticasone Propionate in water. It is supplied 
in a form suitable for nasal administration. It contains NLT 
95.0% and NMT 115.0% of the labeled amount of fluti¬ 
casone propionate (CasHaiFjOsS). 

IDENTIFICATION 

• A. INFRARED ABSORPTIOM (197M) 

Sampie: Transfer 30 g of Nasal Spray equally into two 
50-mL centrifuge tubes, Add 10 mL of water to each 
tubę, insert the stopper, and shake vigorously for 2 
min. Centri-fuge at 3500 rpm for 10 min, and discard 
the supernatant. Add 10 ml of water to each tubę, in¬ 
sert the stopper, and shake yfgorousiy for 2 min. Centri¬ 
fuge at 3500 rpm for 10 min, and discard the superna¬ 
tant. Add 10 mL of water to each tubę, insert the 
stopper, and shake yigorously for 2 min* Centrifuge at 
3500 rpm for 10 min, and discard the supernatant. To 
one tubę add 10 mL of methanol. Shake to disperse the 
residue, and transfer to the other tubę. Shake the other 
tubę for 1 min, Centrifuge at 3500 rpm for 10 min. 
Decant the supernatant into an agate mortar. Evaporate 
the methanol either by carefully blowing dry with com- 
pressed air or nitrogen, or by allowing the methanol to 
evaporate naturally. If using an air or nitrogen linę, use 
a suitable in-line filter to avoid contamination. Alfow the 
residue to dry overnight in a desiccator over sitica geL 
Acceptance criteria: Meets the reguirements 

® B. The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution , as 
obtained in the Assoy, 

AS5AY 

* Procedurę 

Diluent: Acetonitrile and 0.001 M hydrochloric add 
(60:40) 

Buffer: 1.2 g/L of monobasic ammonium phosphate. 
Adjust with phosphoric acid to a pH of 3.5 ± 0.05. 
Mobile phase: Methanol, acetonitrile, and Buffer 
(50:15:35) 

System suitability solution: 50 jig/mL of USP 
Phenylethyl Alcohol RS and lOpg/mL of USP Fluti¬ 
casone Propionate Nasal Spray Resolution Mixture RS in 
Diluent 

Standard solution: 10 pg/mL of USP Fluticasone Pro¬ 
pionate RS in Diluent 

Sampie solution: Nominaliy 10 pg/mL prepared as fol- 
lows: Transfer an amount of the Nasal Spray containing 
0.5 mg of fluticasone propionate to a 50-mL volumetnc 
fiask. Add about 40 mL oł Diluent f and sonicate the fiask 
for 10 min. Dilute with Diluent to yoiume, and shake. 
Allow to stand for 10 min unti! the supernatant is a 
elear solution. Inject the elear supernatant into the 
chromatograph, 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 and 239 nm 

Column: 4.6 mm x 25-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: K5 mL/min 
Injection size: 20 pi 
System suitability 

[NOTĘ—Record the peak areas at 210 nm for 5 min, 
then thange the wavelength to 239 nm and record 
the peak areas.] 

Samples: System suitability solution and Standard 
solution 

Record the chromatogram at 210 nm for 5 min and 
then change the wayeiength to 239 nm. 
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[Notę—T he relative retention times for phenylethyl al- 
cohol, fluticasone propionate, and fluticasone propion¬ 
ate related compound D are about 0.42, 1.0, ano 
1.10, respectlvely.| 

Suitability requirements 

Resolution: NLT 1.5 between fluticasone propionate 
and fluticasone propionate related compound O, Sys¬ 
tem suita hi li ty solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the label daim of fluti¬ 
casone propionate (C^HjrFjOiS) in the portion of Na¬ 
sal Spray taken: 

Result - (ru/r$) x (G/Cu) x 100 

ro = peak response from the Sample solution 

^ = peak response from the Standard solution 

G = concentration of USP Fluticasone Propionate 
RS in the Standard solution (pg/mL) 

Co = nominał concentration of Fluticasone 

Propionate in the Sample solution Qig/mL) 
Aoceptance criteria: 95.0%-115.0% 

OTHER COMPONENT5 

• CONTENT OF PHENYLETHYL ALCOHOL 

Diluent, Mobile phase, System suitability solution, 
Cforomatographk system, and System suitability: 
Proceed as directed in the Assay . 

Standard solution: 0.05 mg/mL of USP Phenylethyl Al- 
cohol RS in Diluent 

Sample solution: Transfer 1.0 g of the Nasal Spray to a 
50-mL volumetric fiask. Add about 40 mL of Diluent, 
and sonicate for 10 min until supernatant is elear. Use 
the elear supernatant for analysis. 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the quantity, in mg/g, of phenylethyl alcohol 
In the portion of Nasal Spray taken: 

Result = (ru/n) x G X V X (1 /W) 

r u - peak response of phenylethyl alcohol from the 
Sample solution 

n = peak response of phenylethyl alcohol from the 
Standard solution 

Cs - concentration of USP Phenylethyl Alcohol RS 
in the Standard solution (mg/mL) 

V = volume of the Sample soiution, 50 mL 
W =5 weight of the Nasal Spray in the Sample 
solution (g) 

Acceptance criteria 

For 50 sprays: 1.75-2.63 mg/g 
For 120 sprays: 1.88-2.63 mg/g 

* CONTENT OF BENZALKONIUM CHIORIDE 

Buffer: 250 mg/mL of citric add. Adjust the soiution 
with 2 N sodium hydroxide to a pH of 3.5 ± 0.05. 
Standard solution: 200 pg/mL [0,02% (w/w)] of USP 
Benzalkonium Chioride RS in water 
Docusate sodium titrant: Dissolve 0.22 g of USP Docu- 
sate Sodium RS in 100 mL of warm water. Dilute with 
water to make 1000 mL, 

Eosin Y Indicator: Dissolve 25 mg of eosin Y in 50 mL 
of acetone. Add 450 mL of chloroform and 5.0 ± 0.5 g 
of citric acid. Shake thoroughly until no diseoioration 
occurs. Fifter the mixture to remove any undissolved cit- 
ric acid. Storę in an amber bottle. 

Titer va!ue of docusate sodium: Pipet 10 mL of the 
Standard solution into a 250-mL glass-stoppered fiask 


containing 40 ml of water, 5 mL of Eosin Y indicator, 
and 2 mL of Buffer. Insert the stopper into the fiask, and 
shake, releasmg any build-up of pressure. Titrate with 
Docusate sodium titrant with vigarous shaklng to a point 
when pink coloration is discharged from the chloroform 
layer. Perform a blank determination, substituting 
10 mL of water for the Standard solution , and make any 
necessary correction (see Titrimetry (541)). 

Calculate the titer value ( T) of the Darumte sodium ti- 
trant, in pg/mL, of benzalkonium chioride: 

Result « Q x ( V s /V 0 ) 

Ci = concentration of USP Benzalkonium Chioride 
RS in the Standard solution (pg/mŁ) 

V s = volume of the Standard solution , 10 mL 

Vo = volume of the Docusate sodium titrant used in 

the titration of the Standard soiution (mL) 

Analysis 

Sample: 10 g of Nasal Spray 
Transfer the Sample into a 250-mL glass-stoppered 
fiask containing 40 ml of water, 5 mL of Eosin Y indi- 
cator t and 2 ml of Buffer . Repeat the procedurę as 
given above for the Standom solution . To clarify the 
endpoint, place the fiask In an ultrasonic bath for 1-2 
min to separate the chloroform layer from the aque- 
ous phase. Perform a blank determination. 

Calculate the concentration of benzalkonium chioride, 
in pg/g, in the portion of Nasal Spray taken: 

Result = TV/W 

T = titer value of the Docusate sodium titrant 
V = volume of the Docusate sodium titrant used in 
the titration of the Nasal Spray (mL) 

W = weight of the portion of Nasal Spray taken (q) 
Acceptance criteria: 140-220 pg/g 

PERFORMANCE TEST5 

• Delivereo Do se Uniformuy (within Container) 

Diluent: Aceton itrile and 0.001 M hydrochloric acid 
(60:40) 

Buffer: 1.2 g/L of monobasic ammonium phosphate. 
Adjust with phosphoric acid to a pH of 3.5 ± 0.05. 

M obile phase: Methanof, aceton itri le, and Buffer 
(50:15:35) 

System suitability soiution: 5 pg/mL of USP Fluti¬ 
casone Propionate Nasal Spray Resolutlon Mixture RS in 
Diluent 

Standard solution: 4 pg/mL of USP Fluticasone Pro¬ 
pionate RS in Diluent 

Sample soiution: Wipe the pump dean. Shake the bot¬ 
tle tor 30 s, and mecnanieally prime the bottle. Hołd a 
25-mL voiumetric fiask in an inverted position, and dis- 
charge the first two actuations (1 dose) into the fiask. 
Turn the fiask to the upright position immediately after 
each actuation. Insert the stopper into the fiask after 
colletting two actuations. Discharge actuations 3-48 
(50-spray pack) or 3-118 (120-spray pack) to waste, 
Wipe the bottle dean, and collect the last two actua¬ 
tions (49 and 50 or 119 and 120) in a second 25-mL 
volumetric fiask, Turn the fiask to the upright position 
immediately after each actuation, and insert tne stopper 
into the fiask. Add 20 mL of Diluent to each fiask, and 
shake well for 10 min to disperse the suspension. Dilute 
with Diluent to volume, and mix thoroughly. Allow the 
fiask to stand until the exdpients have settfed. Inject 
the elear supernatant. Repeat this procedurę with 4 ad- 
ditional bottles. 
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Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę; LC 

Detector: UV 239 nm 
Colurnn: 4.6-mm x 25-cm; 5-j.im packing LI 
Colurnn temperaturę: 40 0 
Flow ratę: 1.5 mL/min 
fnjection size: 50 pL 
System suitability 

Sampfes: System suitability solution and Standard 
soiution 

[Notę—T he reiative retention times for fluticasone pro- 
pionate and fluticasone propionate related compound 
O are about 1,0 and 1 . 10 , respeetively.] 

Suitability requirements 

Resolution: NLT 1.5 between fluticasone propionate 
and fluticasone propionate related compound D, Sys¬ 
tem suitability soiution 

Rdative standard deviatron: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard soiution and Sampie soiution 
Caiculate the percentage of the label daim of fluti¬ 
casone propionate (C 25 H 31 F 3 O 5 S) in each dose: 

Result = (rjrs) x (Cs/Cu) x 100 

r u - peak response from the Sampie solution 

r$ - peak response from the Standard solution 

Q = concentration of USP Ffuticasone Propionate 
RS in the Standard solution (pg/mL) 

C u - nominał concentration of the Sampie solution 
(jig/mL) 

Acceptance criteria: The mean dose dellvered from 
10 doses ts within 85%-l 15% of the label daim. NMT 
1 dose is outside 80%—1 20% of the label daim. No 
doses are outside 75%~ 125% of the label daim. If 2 or 
3 doses are outside outside 80%-120% of the label 
claim, test an additional 10 bottles. The mean dose de- 
livered from 30 doses is within 85%—115% of the fabel 
daim. NMT 3 doses are outside 80%-120% of the label 
daim. No doses are outside 75%-125% of the label 
daim. 

* Delivered Dose Uniformity (within batch) 

Diluent, Buffer, Mobile phase, System suitability solu¬ 
tion, Standard solution, Chromatographic system, 
and System suitability: Prepare as directed in the test 
for Deiivered Dose Uniformity (within Container), 

Sampie solution: WEpe the pump clean. Shake the bot- 
tle for 30 s, and mechanically prime the bottEe. Hołd a 
25-mL volumetric fiask in an inverted position, and dis- 
charge the first two actuations into the fiask. Tum the 
fiask to the upright position immediately after each ac- 
tuation. Insert the stopper into the fiask after coliecting 
two actuations (1 dose), Repeat this procedurę with 9 
additional bottles. 

Analysis 

Samples: Standard solution and Sampie soiution 
Caiculate the percentage of the label daim of fluti- 
casone propionate (C 2 SH 31 F 3 O 5 S) in each dose: 

Result = (rv/r$) x (Cs/ Cy) x 1 00 

ru - peak response from the Sampie solution 

r$ = peak response from the Standard soiution 

Cs = concentration of USP Fluticasone Propionate 
RS in the Standard soiution (pg/mL) 

Cu = nominał concentration of the Sampie solution 
(4g/mL) 

Acceptance criteria: The mean dose delivered from 
10 doses is within 85%-115% of the label daim. NMT 
1 dose is outside 8Q%-120% of the Eabel daim. No 
doses are outside 75%-125% of the label claim, If 2 or 
3 doses are outside 80%-120% of the label daim, test 
an additional 20 bottles. The mean dose delivered from 


2 actuations tn the beglnning of the 30 bottles 

(30 doses) is within 85%-115% of the label claim. NMT 

3 doses are outside 8G%-4 20% of the label claim. No 
doses are outside 75%-125% of the fabel daim, 

IMPURITBES 
* Grganic Impurities 

Diluent: Acetonitrile and 0.001 M hydrochloric acid 
(60:40) 

Solution A: Methanol and acetonltrile (77:23) 

Buffer: 1.2 g/L of monobasic ammonium phosphate, 
Adjust with phosphoric acid to a pH of 3.4 ± 0.1. 
Mobile phase: Solution A and Buffer (60:40) 

System suitability solution: 0.1 mg/mL of USP Fluti¬ 
casone Propionate Refated Compounds Mixture R5 and 
0.5 mg/mL of USP Phenylethyl Alcohof RS in Diluent 
Contro! solution: 0.5 mg/mL of USP Phenyfethyl Alco- 
hol RS and 0.08 mg/mL of USP Benzalkonium Chtoride 
RS in a mixture of Diluent and water (4:1) 

Sampie solution: 0,2 g/mL of Nasal Spray tn Diluent . 
Shake the fiask vigorously to dissolye. Pass through a 
fil ter of 0.5-pm porę size. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 239 nm 

Colurnn: 4,6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
fnjection size: 50 pL 
System suitability 
Sampie: System suitability solution 
[Notę —See Tobie I for the relative retention times,] 
Suitability requirements 

Resolution: NLT 1.5 between fluticasone propionate 
related compound F and phenylethyl alconoL NLT 2 
between fluticasone propionate refated compound D 
and fluticasone propionate 
Analysis 

Samples: System suitability solution, C on troi solution, 
ancf Sampie solution 

Caiculate the percentage of each Impurity in the por- 
tlon of Nasal Spray talten: 

Result = (rofrf) X 100 

fu = peak response of each impurity from the 
Sampie soiution 

r T = sum of all the peak respomes from the Sampie 
soiution, excluding the peaks from the 
Contro i solution 

Acceptance criteria: See Tobie L 


Table 1 


Name 

Rehtive 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

5~Fluoramethyl 17c*-acel:yloxy- 
6a,9a-difluora-11 /Lhydraxy- 
16oL-methyl-3-oxoandrosta-1,4- 
diene-17/^carbothioate; 
S-Fluoromethyl 9ot-fluoro-l 
hydroxy-l 6a-methyl-3,6-dioxo- 
1 7a-propionyloxyandrosta-1,4- 
diene-17fl-carbothioate 

0.7 

0,3 

Fluticasone propionate related 
comDou nd D 

1.1 

03 

6ot,9a‘Difluoro-11/3,1 7a- 
dihydroxy-l 6a-methyf3-oxoan- 
d rosta-1,4 -d ien e-17 /3-ca rb oxy J i c 
add-óa^a-difluoro-l 7{T 
(fluoromethylthio)carbonyl-l 1 /?- 
hydroxy-l 6a-methyl-3-oxoan- 
drosta-1,4-dien-l 7ot-vi ester 

2,1 

0.3 
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Tabfe 1 ( Ccntinued ) 


Niiine 

Rdative 

Retentlon 

Time 

Acceptance 

Criteria, 

NMT 

Arw unsoedfied related imourities 


0.2 

Total imouriUes 


1.5 


SPEC I FIC TESTS 

* Microbial Enumeration Tests (61) and Tests for Speci 
FIED Microorganisms (62): Meets the reguirements of 
the tests for absence of Staphyfococcus aureus, Escherichio 
colt. Salmonella species, and Pseudomonas aeruginosa. The 
total aerobic microbial count does not exceed 25 cfu/mL, 
and the total combined molds and yeasts count does not 
exceed 25 cfu/mL. 

* PH (791); 5.0-7.0 

■ Particle Size 

Analysis: Remove the pump system after shaking the 
test bottle to ensure product uniform!ty. Transfer 1 drop 
of the Nasaf Spray onto a clean microscope slide, Ex- 
amine 10 random fields of view on the slide using 400x 
magnification. Dryg substance particles are irregufar in 
shape, whereas the excipient particles are elongated 
and angular. Record the number of individual drug sub¬ 
stance particles that are less than 5 pm in diameter, 
greater than 5 pm but less than 15 pm in diameter, 
and greater than 15 pm m diameter. Calculate the per- 
centage of each category by number 
Acceptance crlterla: See Tobie 2. 


Tabte 2 


Particie Size 

Acceptance Criteria 

<5 um 

NLT 98% 

>5 um - <1S um 

NMT T.8% 

>15 |im 

NMT 0.2% 


• Foreign Parttculates 

Analysis: Shake the required number of bottles to en¬ 
sure uniformity. Remove the pump system carefully to 
mmimize contamination of the sampfe. Collect about 
100 g of Nasal Spray, and pass it through a wetted 
250-pm screen. Rinse each bottle with a portion of 
water equal to twice the volume of each bottle. Pass 
the rinse through the 250»|_im screen. Vf$ually observe 
the screen and filtrate for any foreign particuJates. A!so 
examine the screen under a microscope using transmit- 
ted light, 

Acceptance criteria: No foreign particulates greater 
than 250 pm are vis?ble. 

• Droplet Size Distributjon: Determine using a validated 
laser diffraction technigue and method that measures the 
volume diameters of droplets. In preparation shake the 
bottle to ensure product uniform ity, Frime the pump by 
discharging a predetermined (refer to the product label) 
number ofactuations to waste, at which time a fine mist 
should appear. Measure and record the average of three 
sprays per bottle, and report the mean diameter defining 
the population of particles, by volume, below 10% (Dio), 
50% (Djo), and 90% (D 90 ) of five bottles. 

* Spray Pattern: Determine the spray pattern using a vali- 
da ted method that measures the size of the pattern, 
Gently shake the bottle to ensure product unifomnity, 
Prime the pump by discharging a predetermined number 
(refer to the product label) of actuations to waste, at 
which time a fine mist should appear. Measure and re¬ 
cord the average of two sprays per bottle and report the 
longest axis (x axis), and the ratio of longest to shortest 
axes (x/y ratio) of two bottles, 

ADDITIONAL REQUIREMENTS 

* Packaginc and Storage: Preserve in tight, light-resistant 
containers. Storę between 4° and 30°, 


* USP Reference Standard* (11) 

USP Benzalkonium Chloride RS 
USP Docusate Sodium RS 
USP Fluticasone Propionate RS 

USP Fluticasone Propionate Nasal Spray Resolution Mix- 
ture RS 

This Reference Standard is a mixture of fluticasone pro¬ 
pionate and fluticasone propionate related compound 
D, and the Chemical names for both are given below: 
Fluticasone propionate: S-Fluoromethyl 6a,9a-difIuoro- 
11 /J-hydroxy-16a-methy1-3-oxo-1 7 ct-prop 10 ny I oxy a n- 
drosta-1,4-diene-l Z/^carbothioate. 

Fluticasone propionate related compound D: 5-Methyl-óo, 
9ot-difluoro-11 /J-hydroxy~l 6ct-methyl-3-oxo-l 7a-pro- 
pionyloxy-androsta-1,4-diene-l 7/Tcarbothioate. 

USP Fluticasone Propionate Related Compounds Mixture 

This Reference Standard is a mixture of fluticasone pro¬ 
pionate and fluticasone propionate related compounds 
D and F, and the Chemical names for all are given 
below: 

Fluticasone propionate: S-Fluoromefhyl 6tx, 9o-difluoro- 
11/J-hydroxy-l 6a-methyl-3-oxo-l 7tx-propionyloxyan- 
drosta-1,4-diene-l 7/3-carbothioate. 

Fluticasone propionate related compound D: 5-Methyl- 
6a,9ft-difluoro-l 1 /3-hydroxy-T 6tx-methyl-3-oxo-17a- 
propionyloxy-androsta-l ,4-diene-l7/Tcarbothioate. 
Fluticasone propionate related compound F: 6a,9a- 
Difluoro-11/3,17a-dihydroxy-16a-methyJ-3-oxoan- 
drosta-1,4-diene-17j3-carboxylic add. 

USP Phenylethyl Alcohol RS 


Fluticasone Propionate Ointment 

DEFINITION 

Fluticasone Propionate Ointment contains NLT 90.0% and 
NMT 110.0% of the labeled amount of fluticasone pro¬ 
pionate (CisHuFjOsS), 

IDENTIFICATION 

* A. Thin-Layer Chroma tographic Identification Test 
( 201 ) 

Standard solution: 0,17 mg/mL of USP Fluticasone Pro¬ 
pionate RS in acetonitrile 

Test solution: Transfer a guantity of Ointment, equiva- 
lent to 100 pg of fluticasone propionate, to a 125-mL 
separatory funnel. Add 50 mL of hexane and 10 ml of 
acetonitrile to the separatory funnel. Stopper and shake 
the funnel until the Ointment is completely dispersed. 
Shake the separatory funnel for an aaditional min, and 
aflow the phases to separate, Filter the lower layer 
through a 10-mL syringe containing a cotton pług into 
a 25-mL vofumetric fiask. Repeat the extraction with 
one 10-mL aliguot of acetonitrile, and filter the lower 
layer into the Yolumetrk fiask. Wash the cotton pług 
with 2 ml of acetonitrile, and collect the washrngs into 
theyolumetric fiask. Dilute the sample extract wlth ace¬ 
tonitrile to volume. Transfer one-haff of the sample ex- 
tract to a glass tubę suitable for evaporation, and evap- 
oiate to dryness al abuut 40 Q . Transfer the remainder of 
the sample extract into the same tubę, and continue 
evaporating to dryness. Dissolve the residue in 0.6 mL 
of acetonitrile. [Notę—T he 7esf solution may be cloudy 
because of the presence of undissolved exdpients.] 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromato- 
graphy .) 

Adsorbent: 0.2-mm layer of chromatographic silica gel 
mixture on a high-performanee thin-layer chromato¬ 
graphic piąte, 5-|im particie size 
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Application vo1uirie: 40 pi 

Deve1oping solvent system: Dichloromethane, ethyl 
acetale, and glacial acetic add (30:8:1) 

Analysis 

Sarnples: Standard soi u t ton and Test solution 
SeparateJy apply the Standard solution and the Test so- 
fution to the piąte. On the same piąte, apply 20 pL of 
the Standard solution, allow the a ppl kation to dry, 
and apply 20 riL of the Test solution on top of the 
dned 20-jiL Standard solution spot. Allow each of the 
applkations to dry thoroughly. Place the piąte in a 
tank equilibrated with the developtng so!vent, and al¬ 
low the developing solvent to travd 8 cm from the 
point of appfication. Remove the piąte and allow to 
air-dry. Examine the piąte under ultraviolet light at 
254 nm. 

Acceptance criteria: The R F value of the pnncipal spot 
from the Test solution corresponds to that of the Stan¬ 
dard solution, [Notę —If the exciplents in the Ointment 
interfere wlfh the appearance of the pnncipal spot ob- 
tained for the Test solution, use the Standard solution 
and the Test solution overspot to confirm identlty,] 

9 B* The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
o Procedurę 

[Notę —Protect the Standard solution and the Sampie so¬ 
lution from direct light by using a light-protective volu- 
metric fiask and autosampler vials.] 

Bnffer: 1.20 g/L of monobasic ammonium phosphate. 
Adjust with pnosphoric add to a pH of 3.50 ± 0.03. 
Mooile phase: Methanol, aceton itrile, and Buffer 
(46:14:40) 

Dtiuent: Methanol and water (80:20) 

System suitability stock solution: 0.5 mg/mL of USP 
Fluticasone Propionate Nasal Spray Resolution Mlxture 
RS in methanol. [Notę —USP Fluticasone Propionate Na¬ 
sal Spray Resolution Mixture RS Es a mixture of fluti¬ 
casone propionate and fluticasone propionate related 
compound D.] 

System suitability solution: 5 jug/mL of USP Fluti¬ 
casone Propionate Nasal Spray Resolution Mixture RS in 
Diluent from System suitability stock solution 
Standard stock solution: 0.25 mg/mL USP Fluticasone 
Propionate RS. Disso!ve the standard flrst in a volume of 
methanol, equivalent to 80% of the finał votume, and 
dilute with water to votume. 

Standard solution: 4 pg/mL USP Fluticasone Propionate 
RS in Diluent , from Standard stock solution 
Sampie solution: £quivafent to 4 jig/mL of fluticasone 
propionate. Transfer a quantity of Ointment, equivalent 
to about lOOjug of fluticasone propionate, to a 125-mL 
separatory funneL Add to the separatory funnel 45 mL 
of hexane previously heated to about 60° in a water 
bath. [Notę—H exane es highly flammable.] Stopper and 
shake vigorous!y until the Ointment is completely dis- 
persed. Wash the stopper and neck of the separatory 
funnel with 5 mL of hexane heated to 60*, and allow 
the funnel to cool to room temperaturę. Transfer 10 ml 
of Diluent into the separatory funnel, and shake the 
contents for 1 min. Allow the phases to separate, and 
fflter the lower aąueous layer via a cotton wool pług, 
previously washed with Dtiuent , into a 25-ml vol u metric 
fiask. Repeat the extraction with two 5-mL aliguots of 
Diluent fiftering the lower layers into the volumetric 


fiask. Wash the cotton pług with 2 ml of Diluent , and 
collect the washings into tne volumetric fiask. Dilute the 
sampie with Diluent to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 
Detector: 240 nm 

Column: 4.6-mm x 25-cm; 5-pm packlng LI 
Column temperaturę: 50 c 
Flow ratę: 1.5 mL/mtn 
Injection size: 50 \il 
System suitability 

Sarnples: System suitability solution and Standard 
soiution 

Suitability reguirements 

Resolution: NLT 1.4 between fluticasone propionate 
and fluticasone propionate related compound D, Sys¬ 
tem suitability soiution 

Tailing factor: NMT 1.4, Standard soiution (cafculated 
using the width of the peak at 10% of the height) 
Relative standard deviatron: NMT 2.0%, Standard 
soiution 
Analysis 

Sarnples: Standard soiution and Sampie soiution 
Calculate the percentage of fluticasone propionate 
(CzsHhiFsGsS) in the portion of Ointment taken: 

Result t= (rjr$) x (Cs/Cu) x 100 

ru - peak response of fluticasone propionate from 
the Sampie solution 

r$ ~ peak response of fluticasone propionate from 
the Standard soiution 

C s ~ concentration of USP Fluticasone Propionate 
RS in the Standard soiution (pg/mL) 

Cu - nominał concentration of fluticasone 

propionate in the Sampie soiution (pg/mL) 
Acceptance criteria: 90.0%-l10.0% 

5PEC9FEC TESTS 

e SVIicrorial Enumeration Tests (61) and Tests For Spece 
red Microorganisms (62): Meets the reguirements of 
the tests for absence of StapfrWococcus aureus and Pseu- 
domonas aeruginosa. The total aerobic microbial count is 
NMT 100 cfu/g, and the total combined molds and 
yeasts count is NMT 10 cfu/g. 

ADOmONAL REQUIREMENT$ 

* Packaging and Storage: Presen/e in collapsibie tubes or 

tight containers, protected from light. Storę between 2° 
and 30°. 

* USP REFERENCE STANDARD! (11) 

USP Fluticasone Propionate RS 

USP Fiuticasone Propionate Nasal Spray Resolution Mix- 
turę RS 

This Reference Standard is a mixture of fluticasone pro- 
ionate and fluticasone propionate related compound 
, and the chemica! na mes for both are glven oelow: 
Fiuticasone propionate: 5-Fluoromethy] óa,9o>dlf!uoro- 
1 1 /3-hydroxy~1óa-m ethyl-3-oxo-1 7o:-propionyloxyan- 
drosta-1,4-dlene-l7/3-carbothioate. 

Fiuticasone propionate related compound D: 5-M ethyl- 
6a,9ct-difluoro-11 />hydroxy-16ot-methyl-3-oxo-17ot- 
propiony luxy-andrus La-1,4-diene-1 7/3-ca rbolhioa Le. 
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Fiuticasone Propionate and Salmeterol 
Inhalation Aerosol 


DEFINITION 

Fiuticasone Propionate and Salmeterol Inhalation Aerosol is a 
suspenslon of Fiuticasone Propionate and Salmeterol wlth 
suitabie propellants in a pressurized Container. The mean 
content per actuation contains NIT 88 % and NMT 112% 
of the labeled amount of fiuticasone propionate 
(C 2 S H 31 F 3 0 5 S). The mean content per actuation contains 
NLT 88 % and NMT 112% of the labeled amount of 
salmeterol (C 2 SH 37 NO 4 ) as salmeterol xinafoate. 

IDENTIFICATION 

O A. Enfrared ABSORPTION (197A) 

Wavenumber rangę: 4000 -600 cm - 1 
Sample: Distharge an approprlate number of actua- 
tions from two containers into an agate mortar. Allow 
the propellant to evaporate and dry if necessary. Trans¬ 
fer tne resldue to the sample wlndow. 

Acceptance criteria: Meets the regtrirements. In addi- 
tlon, the ratlo of the fiuticasone propionate band at 
833 trrr T to that of the salmeterol band at 744 cm - 1 
meets the regulrements En Table 1. 


Table 1 


Fiuticasone Propionate/ 
Salmeterol 

( \iq/uq for eaclh dose) 

Ratlo 

(band at 833 cm 1 /band at 
744 cm 1 ) 

45/21 

NMT 2.5 

115/21 

2.5-4.0 

230/21 

NLT 4.0 


• B. The retention time ot the major peak of the Sample 
soiution corresponds to that of tne Standard soiution, as 
obtained in Che test for Delivered-Dose Uniformity. 

A5SAY 
» Procedurę 

Buffer: 0.01 M sodium dodecyl sulfate containing 0.1% 
glacial acetlc acid 

Soiution A: Methanol and Buffer (20:80) 

Mobile phase: Aceton i tri le and Soiution A (50:50) 
Diluent: Methanol and water (70:30) 

Standard soiution: 50pg/mL of USP Fiuticasone Pro¬ 
pionate RS and 15 pg/mL of USP Salmeterol Xinafoate 
RS in Diluent 

Sample soiution: NomEnaliy 20-110 pg/mL of fiuti¬ 
casone propionate and 1 0 pg/mL of salmeterol pre¬ 
pa red as follows, Shake the canister vlgorously, and 
cool for 10 min In a dry ice-methanot bath. Remove 
the canister from the bath, and shake yjgorously, Using 
a suitabie device, carefully remove and keep the valve, 
and pour the contents into a suitabie Container, Allow 
the propelfant to evaporate, Dissolve the canister con¬ 
tents in a minimum amount of methanol and guantita- 
tively transfer to a suitabie voIumetric fiask containing 
30% of the fiask volume of water. Rinse the canister 
and valve with methanol into the same volumetric fiask. 
Ailow the fiask to come to room temperaturo and dllute 
with methanol to volume. 

Chromatographic system 
(See Chromatograpny (621 ) f System Su sta bili ty.) 

Modę: LC 
Detectors 

Fiuticasone propionate: UV 239 nm 
Salmeterol: Fluorescence with excitation at 225 nm 
and emission at 305 nm, Use emission response for 
guantificatlon. 


Column: 4i-mm x 5-cm; 3.5-pm packing LI 
Column temperaturę: 40° 

Ffow ratę: 2 ml/min 
Injection volume: 5 pL 
Run dmę; NLT 1.5 times the retention time of 
salmeterol 
System sultability 
Sample: Standard soiution 

[NOTĘ—The relative retention times for flutirasonp prn- 
pionate and salmeterol are 0.6 and 1 . 0 , respectlvely.J 

Suitability requirements 

Resolution: NLT 3,5 between fiuticasone propionate 
and salmeterol 

Taiirng factor: NMT 1.5 for fiuticasone propionate 
and salmeterol 

Relative standard deviatron: NMT 2.0% for fiuti¬ 
casone propionate and salmeterol 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of fiuti¬ 
casone propionate (GsHaiFaOsS) In the portion of In¬ 
halation Aerosol taken: 

Result = (rjr s ) x (Q/Cu) x 100 

tu = peak response of fiuticasone propionate from 
the Sample soiution 

rs - peak response of fiuticasone propionate from 
the Standard soiution 

Q - concentration of USP Fiuticasone Propionate 
RS in the Standard soiution (pg/mL) 

Co = nominał concentration of fiuticasone 

propionate in the Sample soiution (pg/ml) 
Calculate the percentage of the labeled amount of 
salmeterol (C 25 H 37 NO 4 ) in the portion of Inhalation 
Aerosol taken: 

Result = ( rutrs ) x (Cs/Cu) x (Mri/Mrz) x 100 

fu - peak response of salmeterol from the Sample 
soiution 

fs - peak response of salmeterol from the Standard 
soiution 

Cs ~ concentration of USP Salmeterol Xinafoate RS 
in the Standard soiution (pg/ml) 

Cu - nominał concentration of salmeterol free base 
in the Sample soiution (pg/mL) 

Mn - molecular weight of salmeterol free base, 

415.57 

M r z = molecular weight of salmeterol xinafoate, 

603.75 

Acceptance criteria: 88 %- 112 % each for fiuticasone 
propionate and salmeterol 

PERFORMANCE TEST5 
• Aerodynamic Size Djstribution 

(See Inhalation and Nosal Drug Products: Aerosols, Sprays, 
and Powders—Performance Quality Tests (601), Aerody- 
namic Size Distrlbution—Inhalation Aerosols , Sprays, and 
Powders.) 

Sampiing apparatus: Use Apparatus 1 in (601) with a 
modified Induction port (Figurę 1) and Entrance cone 
(figurę 2). 
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Table 2 


Parameter 

Amount of Fluticasone Pro pion ate Deposited 
(uq/ac£uation1 

Amount of Sal mele rot Depostted 
fug/actuatiorp 

Label clarm of 
fluticasone 
pro pion a te/ 
salmeterd 
fua/actuation) 

45/21 

115/21 

230/21 

45/21 

115/21 

230/21 

Mass of mouthpiece 
adapter, and 
induction port 

10-21 

24-54 

59-109 

2-10 

3-11 

4-12 

Sum of Sta ces 0-2 

NMT 8 

NMT 25 

NMT 59 

NMT 5 

NMT 6 

NMT 7 

Sum of Stages 3, 4, 
and 5 

15-27 

39-67 

77-1 24 

7-13 

7-13 

7-13 

Sum of Stages 6, 1, 
and fliter 

NMT 2 

NMT 3 

NMT 4 

NMT 1 

NMT 1 

NMT 1 
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Figurę 2. Expanded view of the modified Entrance cone . 


Table 3 


Pa ram eter 

Amount of Fluticasone Propionate Deposited 
(iig/actuation 1 ) 

Amount of Salmeterol Deposited 
fiig/actuationl 

Labef daim of 
fluticasone 
propionate/ 
salmeterol 
fuo/actuation) 

45/21 

115/21 

230/21 

45/21 

115/21 

230/21 

Mass of mouthpiece 
adapter, and 
induction port 

11-20 

26-52 

64-104 

3-9 

4-10 

5-11 

Sum of Stages 0, 1, 
and 2 

NMT 7 

NMT 22 

NMT 52 

NMT 4 

NMT 5 

NMT 6 

Sum of Stages 3 f A, 
and 5 

16-26 

41-65 

81-120 

7-12 

7-12 

7-12 

Sum of Stages 6 # 7, 
and filier 

NMT 2 

NMT 3 

NMT 4 

NMT 1 

NMT 1 

NMT 1 


Buffer, Solution A, and Mobile phase; Proceed as di- 
rected in the Assay , 

Diluent: Methanol and water (70:30) 

Standard sofution: 1.25 pg/ml of USP Fluticasone Pro* 
ionate RS and 0.38 pg/mL of USP Salmeterol Xinafoate 
S in Diluent 

Sampie Solutions: Prime the valve by discharging a 
predetermined number of actuations to waste. Dis- 
charge the 10 actuations into Lhe tascade impaction 
Sampling apparatus descnbed tn Figurę 1 and Figurę 2. 
□etach the inhaler, and rinse each piece of the appara¬ 
tus with methanol into a suitable yolumetiic fiask eon- 
taining 30% of the fiask volume of water. The finał eon* 
centration of the expected amount of fluticasone 
propionate should be in the rangę of 0.05-3.5 pg/mL 
Allow the Solutions to equi!ibrate, and di lute with meth¬ 
anol to voiume. Repeat these steps on an additional 
four Inhalation Aerosols for a total of five Sampie 
Solutions , 

Chromatographic system and System suitability: Pro¬ 
ceed as drrected in the Assay t except for the Injection 
votume. 

Injection volume: 50 pi 
Analysis 

Sam pies: Standard solution and Sampie Solutions 
Calculate the guantity, in pg/actuation, of fluticasone 
propionate (CsiHjiFjOsS) in the Sampie Solutions: 

Resuft = [(r y /r s ) x Cs] x (V/N) 

ru = peak response from the Sampie solution 

a = peak response from the 5f an dard solution 

Q = concentration of USP Fluticasone Propionate 
RS ?n the Standard solution (jig/mL) 

V ~ total vo!ume of the Sampie sofution (mL) 


N = number of actuations discharged into the 
apparatus 

Calculate the guantity, in ug/actuation, of salmeterol 
(C2 sHj,?N O 4) in the Sampie Solutions: 

Result = [(ru/fs) * Q] x (V/N) x 

fu = peak response of salmeterol from the Sampie 
solution 

rs = peak response of salmeterol from the Standard 
solution 

Cs = concentration of USP Salmeterol Xinafoate RS 
in the Standard sofution (pg/mL) 

V - total volume of the Sampie solution (ml) 

N = number of actuations discharged into the 
apparatus 

Mri - molecular weight of salmeterol free base, 

415.57 

Ma = molecular weight of salmeterol xinafoate, 

603,75 

Acceptance critena: The mass of fluticasone propionate 
and salmeteroi deposited in each groupintj of the 5om~ 
plin^ apparatus for each individual inhaler fs given rn 

The mass of fluticasone propionate and salmeterol de- 
posited in each grouping of the Sampling apparatus for 
the mean of the five inhalers is given in Tobie 3 . 

• D£UV£red-Dose Uniformity 

(See Inhalation and Nosal Drug Products: Aerosols, Sprays, 
and Powders-Performance Quality Tests (601), Deliverea- 
Dose Uniformity—Inhalation Aerosols and Inhalation 
Sprays .) 

Sampling apparatus: Use the apparatus (Figurę 3A) 
witn modified glass sampling device ( Figurę 38). 
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Colta n ulug 



Figurę 38. Expanded view of the modified glass sampie col- 
lection apparatus, 

Buffer, Solution A, Mobile phase, and Diluent: Pre- 

parę as directed in the Assay. 

Standard solution: 1.25 pig/ml of USP Fluticasone Pro- 
pEonate RS and 0*38 pg/mL of USP Salmeterol Kinafoate 
RS in Diluent 

Sampie Solutions: Prime the valve by discharging a 
predetermined number of actuations to waste. Dis- 
charge the recommended dose at the beglnning of use 
(BOU) into the Sompling apparatus, and de tac h the in- 
haler. Rinse the apparatus with methanol, and ąuantita- 
tively transfer the Solutions to a 100-mL volumetric fiask 
containing 30 mL of water. AJlow the solution to equili- 
brate, and dilute with methanol to volume. Discharge 
the regulsite number of actuations to waste, shaking 
the inhater before each discharge, unti! the last recom¬ 
mended dose remains. Discharge the remaining recom¬ 
mended dose at end of use (EOU) corresponding to the 
labeled number of actuations into the Sampling appara¬ 
tus, and detach the inhaler. Rinse the apparatus with 
methanol, and quantitatively transfer the solution to a 
100-mL voiumetric fiask containing 30 mL of water. Al¬ 
tów the solution to eguilibrate, and dilute with metha¬ 
nol to volume. Repeat these steps on an additiona! nine 
inhalers for a total of 20 Sampie Solutions . 
Chromatographrc system and System suitabllity: Pro- 
ceed as directed In the Assay, except for the fnjection 
volume . 

Injection volume: 50 pL 
Analysis 

Samples: Standard solution and Sampie Solutions 
Calculate the percentage of the labeled amount of fluti¬ 
casone propionate (CzshbiFiOsS) dellvered by the in¬ 
haler in each Sampie solution: 

Result ~ (ru/r$) x (C s/Cu) x 100 

ry ~ peak response from the Sampie solution 

n - peak response from the Standard solution 

Cs = concentration of USP Fluticasone Propionate 
RS in the Standard solution (jig/mL) 

Cu - nominał concentration of fluticasone 

propionate in the Sampie solution (pg/ml) 


Calculate the percentage of the labeled amount of 
salmeterol (C^sH^zNOj) de!ivered by the inhaler in each 
Sampie solution : 

Result = (fy/fs) x (C 5 / Cu) x (H?/H 2 } X 100 

tu = peak response of salmeterol from the Sampie 
solution 

r* - peak response of salmeterol from the Standard 
solution 

Cs = concentration of USP Salmeterol Kinafoate RS 
in the Standard solution (pg/mL) 

Cu - nominał concentration of salmeterol free base 
in the Sampie solution (pg/mL) 

H? = mofecular werght of salmeterol free base, 

415.57 

M r 2 - molecular welght of salmeterol xinafoate, 

603,75 

Acceptance criteria: See Tahle 4 and Tahle 5. 


Table 4 


Parameter 

Actep tance 

Criteria 

tabel claim 
of 

fluticasone 

propionate/ 

salmeterol 

(ug/actua 

tlon) 

45 /2T 

115/21 

230/21 

Mean of 10 

BOU 

contents 

80%-120% of 
label daim 

8Q%-120% of 
Iabel daim 

80%“120% of 
label claim 

Mean of 10 

EOU 

contents 

80^120% of 
iabel daim 

8G%-120% of 
Iabel claim 

80%“120% of 
label daim 

Number of 
individual 
contents 
outside 

80%-120% 
of iabel daim 

NMT 2 of 20 

NMT 2 of 20 

NMT 2 of 20 

Mean of 20 
contents/ 
actuatrons 

88%-1 12% of 
iabel daim 

88%-1 1 2% of 
fabel daim 

88%-112% of 
label claim 

Each Individu- 
a9 content 

70%-130% of 
Iabel daim 

75%-1 25% of 
label claim 

75%“125% of 
label daim 1 


Test an additional 20 inhalers (BOU and EOU) if up to 6 
of the 20 Individual results are outside of 80%-120% 
of tabel claim, but nonę are outside 7Q%-130% of the 
tabel claim for the 45/21 pg/actuation product 
strength, or nonę are outside 75%—125% of the label 
claim for the 115/21 pg/actuation and 230/21 fig/ 
actuation. 


labie 5 


Parameter 

Acceptance 

Criteria 

Label daim 
of 

fluticasone 
propionate/ 
salmeterol 
(Mg/actua- 
tionl 

45 /21 

115/21 

230/21 

Mean of 30 

BOU 

contents 

80%-120% of 
label daim 

80%-120% of 
Iabel daim 

80%-120% of 
label daim 

Mean of 30 

EOU 

contents 

80%-120% of 
label claim 

80%-120% of 
label claim 

80%-120% of 
label daim 
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Table 5 (Continueć) 


Pa ram eter 

Acceptance 

Criteria 

tabel daim 
of 

fiuticasone 

propionate/ 

salmeterol 

(pg/aetua- 

tiom) 

45 /21 

115/21 

230/21 

Number of 
lndivtduaJ 
contents 
outside 

80%-120% 
of labę! daim 

NMT 6 of 60 

NMT 6 of 60 

NMT 6 of 60 

Mean of 60 
contents/ 
actuations 

88%-l 12% of 
label claim 

88%-U 1 2% of 
label daim 

sa%^ii2% of 
label daim 

Each individu- 
al content 

70%-7 30% of 
la bel daim 

75%-l 25% of 
label daim 

75%-125% of 
fabel cEaim 


IMPURIT1E5 
* ORGANBC iMPURtTIES 

[Notę—P rotect all Solutions containing Fiuticasone pro- 
pionate or salmeterol from light.] 

Buffer: 0.05 M monobask ammonium phosphate ad- 
justed with 7 0% (v/v) of phosphorlc acid to a pH of 2.9 
Solution A; AcetonitriJe and Buffer (30:70) 

Solution B: Acetonitrile and Buffer (78:22) 

Mobile phase: See Table 6 , 


Table 6 


Time 

fmin} 

Solution A 

(%) 

Soiution B 

(%) 

0 

100 

0 

60 

0 

700 

61 

700 

0 

70 

100 

0 


Diluent 1: Methanol, water, and phosphorlc add 
(70: 30: 0.05) 

Diluent 2: Methanol and water (70:30) 

Diluent 3: 0.05% Phosphork add in methanol 
System suitability solution: 0,075 mg/mL of USP 
Salmeterol Kinafcate RS, 0.025 mg/mL of USP Fluti- 
casone Propionate RS, and 0.2 jug/mL each of USP Fiuti¬ 
casone Propionate Related Ćompound D RS and USP 
Fiuticasone Propionate Related Ćompound j RS in Dilu¬ 
ent 1 

5ensitivity soiution: 0.05 pg/mL of USP Salmeterol 
Xinafoate RS and 0.1 pg/mL of USP Fiuticasone Propion¬ 
ate RS In Diluent 2 

Sampie solution: Nominally 50-100 pg/mL of salme- 
tero! prepared as follows. Place a canister into a freez- 
ing mixture of dry ice and methanol, and coo! for ap- 
proximately 5 min, Carefully remove the valve from tbe 
canister. Pour the contents into a suitable Container and 
atlow the propeIJant to evaporate. Dissolve the residue 
in Diluent 3 and dli u te with water to the requ]red vo3- 
ume to obtatn the nominał concentration. 

Chrom atographlc system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 228 nm 

Cofumn: 4.6-mm x 25-cm; S-pm packing LI 

Column temperaturę: 35° 

Flow ratę: 1 mL/min 
Injection volume: 50 pL 
System suitability 

Samples: System suitability solution and SensitMty 
soiution 


[Notę —-See Table 7 for rdative retention times.] 
Suitability reąuirements 

Resoiution: NLT 1.5 between salmeterol and fiuti¬ 
casone propionate related ćompound J; NLT 1.5 be¬ 
tween fiuticasone propionate refated ćompound D 
and fiuticasone propionate, System suitability solution 
Tailing factor: NMT 1.5 for fiuticasone propionate 
and satmeterol, System suitability solution 
Signal-to-noise ratio: NLT 10 for both fiuticasone 
propionate and salmeterol, SensitMty solution 
Analysis 

Sampie: Sampfe solution 

Calcu tatę the percentage of each degradation product 
in the portion of InhaTation Aerosol taken: 

Result - (ru/rs) x 100 

fu - peak response of each impunty from the 
Sampie soiution 

r 5 = peak response of either salmeterol or 

fiuticasone propionate from the Sampie 
soiution 

Acceptance criteria: See Table 7. DEsregard any peak 
less than 0.05%. [Notę —Any unspecified degradation 
product eluting before salmeterol is related to salme¬ 
terol, Any unspecified degradation product eluting after 
salmeterol is related to fiuticasone propionate.] 


Table 7 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%} 

Salmeterot-W- 

phenylbutyt 

aminoalcohoh 1 * 

0.H 

— 

Salmeterol- 

ohenvlethoxv flt 

0.25 

— 

Salmeterol- 

phenvlpropoxy 

0.32 

— 

Sa 1 m etero 1 -p h eny 1-2 - 
butoxv le 

0.37 

— 

Fiuticasone 
propionate related 
ćompound 1* 

0.38 

— 

Salmeterol 

0,41 

__ 

Hydroxynaphthoic 

acid 1 

0,50 

— 

Salmeterol-deoaya-g 

0,55 

__ 

Fiuticasone 

propionate 

dithioacid^h 

0.67 

— 


j1 Th Es Es a process impurity Chat is induded in this table for Identification 
purposes only. This impunty is controHed in drug substance. This impurity 
b not to be reported for the drug product or to be induded in to tal 
degradation products, 

h 4- [ 1 - Hyd roxy-2(4- ph eny \ b u tyła m i noJethyl]-2-(hyd roxym e i hyl )p hen of, 
c 4-[ 1 - Hy d roxy-2-(6-ph en eth oxy hexy la mino )ethy IJ-2 ■ (hy d roxy m e thy I )p h e- 
noL 

d 4- {I ^ Hyd roxy- 2- [6-( 3 - ph e ny I p ro p oxy )hexy la m i no] ethy 1}-2 (hy d rox- 
ymethyf)phenoJ. * 

- 4-f T - Hy d roxy- 2 J6-M- ph eny I bu ta n - 2 -y loxy )hex vl am i no] ethy I) -2-(hy d rox- 
ymethyljphenol, 

r This Is a counLer ion of salmeteroJ that is induded in this table for Identi¬ 
fication pumoses onty. It is not to be reported for the drug product or to 
be induded in the total degradation products. 

9 4-{ 1 - Hy d roxy-2-[6-(4- pin e ny \ butoxy)hexy I am i no] ethy I} - 2-m e thy J p henoJ. 

11 ća H 9o-Difluoro-11 /3-hydroxy-16ct-rnethyl-3-oxt>l 7ti-propionyloxyandros- 
ta-1,4-diene-l 7/LcarbodEthioic acid. 

4 - (1 - Hy d r oxy- 2-1 (2 - hy d r o jty-5 - {1 -hy d roxy-2-[6-(4-pheny I butoxy) hexy lam i ■ 
n o] et hy]} be nzy 1) [ó-(4-ph enyI bu toxy)hexyl]a m i n ojethy E] - 2 - (hyd rox- 
ymethyljphenoL 

16 a, 9o-Difluoro-l 1/U7a-dihydroxy-l 6ot-methyl-3-oxoandrosta-l ,4-diene- 
1 7/J-carboxyEic add 6 a, 9ot-difluoro-17^-(fluoromethylthio)carbonyl-11 0- 
bydroxy-l 6K’methyi-3-oxoandrosta-l ,4-diene-T 7/Tyl ester. 
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Tali I e 7 (Continued) 


Name 

Rdative 

Retention 

Time 

Acceptance 

Criterra, 

MMT 

SaJmeterol-W-alkvf' 

0,71 

0.2 

FEuticasone 
propionate related 
compound D 

0.97 

— 

Fluticasone 

propionate 

1,0 

— 

Fluticasone dimepi 

1.09 


Any unspecified 
degradation 
product 

— 

0.70 

Total degradation 
Products 

— 

0.2 


“This is a process impurity that Es induded in this table for Identification 
purposes only. This impurity Es contmlled En drug substance. This impurity 
is not to be reported for the drug product or to be induded in to ta! 
degradation products. 

M-[ 1 - Hy d roxy-2-(4- ph e ny! bu ty Ea m i no)et hy Q -2- (3iy d roxy m ethy i )p h e no L 
c 4 -[1 -Hyd roxy- 2 -(6 -phenethoxy hexy I a m i n o)ei hy I]- 2-(hy droxy m e thy l)p h e- 
nol 

d 4-{ 1 - Hy d r oxy-2-[6 -(3 - p h eny I p ro po xy)hexy Ea m i n o] e Ł hy E]-2-( hy d r ox- 
ymethyuphenol. 

c 4 -{1 - Hyd roxy-2-[6-(4-p henylbu ta n-2~yloxy)hexyla m En oj ethyE] -2- (hyd rox- 
ymethyf)pheno1. 

f This is a co u n ter i on of sa Im sterol that is induded in this table for Identi¬ 
fication purposes only. IL is not Lo be reported for the drug product or to 
be induded in the total degradation products, 

s A - (1 -Hydroxy-2- [6- (4 -pheny I b u toxy) hexyiami no 3 ethyl} -2-methylphen o|. 

11 óo^a-Difluoro-l 1 /ThydroxyO 6a-rnethyt-3-oxo-17cc-pro piony loxyandros- 
ta-1,4-dieneń 7/TcarbodEthioic add. 

4 4-{1 -Hydroxy-2-[(2hydroxy-5-P -hy droxy-2-[6-{4-phenyJbutoxy)hexyla mi¬ 
no Je thy I) ben zy I) [ 6 (4 -ph eny I b u to xy) h exyl]ami no]ethy I \ - 2-(hy d ro x- 
ymethyl)phenol. 

i óa, 9a-DEfłuoro-11 /?,! 7u~dlhydjGxy-1 óu-methyl-3-oxoandiosta-1,4-diene- 
17/Tcarboxylic add 6 ot, 9a-d!fluoro-l7jfl-ffluorometHyithio)carbony]-11 /3- 
hydroxy-16r^methyi-3-oxoandroSta-1 ł 4'diene-l 7/i-yE ester. 

SPECIRC TESTS 

o R/Iicrgbial, Emumeration Tests (61) and TESTS FOR Speci 
FIED IV3lCROORGANlSM5 (62): The total aerobic microbial 
count does not exceed 10 1 cfu/g of fonmulatlon. The to¬ 
tal aerobic yeasts and molds count does not exceed 10 1 
cfu/g of formulation. It meets the requtrements of the 
tests for absence of Staphyiococcus aureus, Pseudomonas 
aeruginosa, Escherichia coli, and Salmonella spec i es. 
o Foreign Particulate Matter 

The test described below and the specification is only 
applicabfe to a microscopic particie count test method- 
ology. Particulate Matter in injections (788} describes dę¬ 
ta lIs of the test apparatus to be used for the determina- 
tion of particulate matter using a mtcroscoplc particie 
count test methodology. Samples should be carefufly 
prepared to avoid erwironmentaf contamination, and 
testmg should be performed with suitable Controls, in- 
cluding the appropriate use of blank determlnations. 


Filter: Mixed cellulose and ester; 25-mm diameter and 
0,45-pm porę size 

Sample solution: Perform testing on two previous3y un- 
used inhalers. Prtme each inhaler by discharging a pre- 
determlned number of actuations to waste. Dlscharge, 
and dissolve 16 actuations, eight from each of two can- 
Isters in 50 mL of methanol. 

Analysis 

Sample: Sample sofution 

Pass the Sample sofution through the Filter, and allow 
the Filter to dry under condltions that will limit particu- 
late contamination. Using a microscopic particie count 
test method, enumerate the number of particles pres- 
ent in the Sample sofution. 

Calculate the number of particles per actuation: 

Result = 4 * Nid^iog + N >i od)/ 1 6 

A/^io - total number of particles <10 pm present in 
the Sample solution 

Nio-ioo = total number of particles between 10 and 100 
pm present in the Sample solution 
N> = total number of particles >100 pm present in 
the Sample solution 
Acceptance criteria: See Table 8 , 


Table 8 


Particie Size R^nge 
hm) 

Number of Particles 
per Actuation 

<10 

140 

10-100 

50 

>100 

5 

Total 

185 


ADDmONAL REQUIREMENTS 

» Packaging and Storage: Preserve in nonreactive, light- 
resistant aerosol contalners with metered valves fitted 
with a dose counter and provided with ora) inhalation 
actuators, Avold exposure to heat. Storę at controlted 
room temperaturę. 

O USP REFERENCE standards (11) 

USP Fluticasone Propionate RS 
USP Fluticasone Propionate Related Compound D RS 
S-Methyl 6tx, 9r7-dlfluoro-11/Thydroxy-l óa^methyh 
3-oxq-1 7ct-propionyloxyandrosta-l,4-diened 7^- 
carbothioate, 

C 25 H 32 F205S 482.58 

USP Fluticasone Propionate Related Compound ] R5 
6 ct, 9a-Difluoro-11 /3/1 7o.-d i hyd roxy-1 6 cx-methyl- 3 - 0 X“ 
oandrosta-1,4-dlene-17/j-carboxylic add, 

C 2 tH 26 F 2 0 5 396,42 

USP Safmetero! Xinafoate RS 


i 
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Fiyficasorse Propionate and Salmeterol 
Irahalation Powder 


DEFINITION 

Fluticasone Propionate and Salmeterol Inhalation Powder is 
a mixture of fluticasone propionate and salmeterol 
xinafoate for use in dry powder inhaiers. The Inhalation 
Powder contains NLT 90% and NMT 110% of the labeled 
amount of fluticasone propionate (CzsH^FbOsS) and NLT 
90% and NMT 110% of the labeled amount of salmeterol 
(C 25 H 37 NO 4 ) as salmeterol xinafoate. 

IDENTIFICATION 

• A. Ultraviolet Absorptjon (197U) 

Diluent: Methanol and water (70:30) 

Standard solution: A mixture of USP Fluticasone Pro¬ 
pionate RS and USP Salmeterol Xinafoate RS according 
to the individual product strengths in the Inhalation 
Powder under test in Diluent 

Sample solution* DIsso]ve a sultable number of unit 
doses of the Inhalation Powder under test in a suitabie 
volume of Diluent. 

Acceptance criteria: Meets the requirements 

® B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained In the test for Deiivered-Dose Uniłormity. 

ASSAY 


Change to read: 

« Procedurę 

Buffer: 0.01 M sodrum dodecyl s ulfa te containing 0,1% 
glacial acetic acid 

Solution A: Methanol and Buffer (20:80) 

Mobile phase: Acetonitrile and Solution A (50:50) 
Diluent: Methanol and water (70:30) 

Standard solution: lOpg/mL of USP Fluticasone Pro¬ 
pionate RS and 3 pg/mL of USP Salmeterol Kmafoate RS 
in Diluent 

Sample solution: Nominatly 5-25 pg/mL of fluticasone 
propionate and 2.4 pg/mL of salmeterol frorn NLT 12 
unit doses in Diluent 
Chroma tographic system 
(See Chromotograpny <621 ), System Suitahility.) 

Modę: LC 
Detectors 

Fluticasone propionate: UV 239 nm 
Salmeterol: Fluorescence wtth exdtation at 225 nm 
and emission at 305 nm. Use emission response for 
ouantification. 

Column: 4.6-mm x 5-cm; 3.5-pm packing LI 
Flow ratę: 2 mL/min 
Column temperaturę: 40° 

Injection volume: 1 0 pL 
Run time: NLT 1.5 times the retention time of 
salmeterol 


System suita bil ity 
Sample: Standard solution 

[Notę—T he relative retention limes *for fluticasone pro¬ 
pionate and salmeterol are* (err 1^201 ą 0,6 and 1 . 0 , 
respectively.] 

Suitability reguirements 

Resolution: NLT 3,5 between salmeterol and fluti¬ 
casone propionate 

Tailing factor: NMT 1.5 for salmeterol and fluti¬ 
casone propionate 

Relative standard deviation: NMT 2.0% for salme¬ 
terol and fluticasone propionate 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of fluti¬ 
casone propionate (C 25 H 31 F 3 O 5 S) in the portion of In¬ 
halation Powder taken: 

Result = (r u /r s ) x (Q/C u ) x 100 

Cu = peak response of fluticasone propionate frorn 
the Sample solution 

r$ - peak response of fluticasone propionate from 
the Standard solution 

Cs = concentration of USP Fluticasone Propionate 
RS in the Standard solution (pg/mL) 

Cu - nominał concentration of fluticasone 

propionate in the Sample solution (pg/mL) 
Calculate the percentage of the labeled amount of 
salmeterol (Gshh/NO.,) in the portion of sample taken: 

Result - ( ru/rs ) x (Cs/Cu) x (Mn/M r z) x 1 00 

fu - peak response of salmeterol from the Sample 
solution 

r$ ~ peak response of salmeterol from the Standard 
solution 

Cj - concentration of USP Salmeterol Xinafoate RS 
in the Standard solution (pg/mL) 

Cu - nominał concentration of salmeterol free base 
in the Sample solution (pg/mL) 

Mn - moiecular welght of salmeterol free base, 

415.57 

M f2 “ moiecular weight of salmeterol xinafoate, 

603,75 

Acceptance criteria: 90%-110% each for fluticasone 
propionate and salmeterol 

PERFORMANCE TESTS 
* Aesodynamsc Size Distribution 

(See Inhalation and Nosal Drug Products: Aerosols, Sprays , 
and Powders—Performance Quality Tests (601), Aerody- 
nornic Size Distribution—Inhalation Aerosols, Sprays , and 
Powders.) 

Sampling apparatus: Modified Apparatus 3 ( Figurę I) in 
(601) with a modified induction port ( Figurę 2 ), and 
prese para tor lid ( Figurę 3) are to be usećf. 
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A 



Figurę 1. Cascade impaction sampfing apparatus (modified Apparatus 3 in (601)) including Induction Port and Presepamtor 

Ud. 
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Buffer, Sokition A, and Mobile phase: Proceed as di- 
rected in the Assoy. 

Drluentr Methanol and water (70:30) 

Standard solution: 2,5 jag/mL of USP Fluticasone Pro- 
pionate RS and 0,75 pg/ml of USP Salmeterol Xinafoate 
RS in Difuertt 

Sample Solutions: DIscharge 10 unit doses qrven into 
the cascade impaction sampling apparatus described in 
Figurę h 

Opera te the pump for 3 s at an airflow ratę of 60 L/min 
for each dose discharged. Petach the inhaler, and 


rinse each piece of the apparatus with methanol into a 
separate sultable vo!umetnc fiask containing 30% of 
the fiask volume of water. The finał expected amount 
of fluticasone propionate should be in the concentra- 
tion rangę of 0J~5 pg/mL Allow the Solutions to 
eguilibrate, and dilute wlth methanol to voiume. Re- 
peat these steps for three addittonal sample prepara- 
tions, for a total of four Sampie Solutions 
Chromatographk system and System suitability: Pro¬ 
ceed as directed In the Assoy, except for Injection vol- 
ume. 
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Table 1 


Para me ter 

Amount of Fluticasone Propionate De- 
posited fugi 

Amount of Salmeterol Dei 

posited fuq) 

tabel daim of fluticasone propionate/salmeterol 
fua/actuation) 

100/50 pg/ 
actuation 

250/50 pg f 
actuation 

500/50 pg/ 
actuation 

100/50 pg/ 
actuation 

250/50 pg/ 
actuation 

500/S0 pg/ 
actuation 

Mass of mouthpiece adapter, tnduclion port, pre- 
seDarator, and Staae 0 

55-80 

140-200 

290-400 

28-42 

28-12 

28-42 

Sum of Staqes 1-5 

15-30 

42-73 

96-150 

7-13 

7-13 

7-13. 

Sum of Staqes 3 and 4 

6-18 

19-45 

43-92 

3-8 

3-8 

4-8 

Sum of Staoes 6. 7, and filter 

NMT 1 

NMT 2 

NMT 2 

NMT 0.5 

NMT 0.5 

NMT 0.5 


Injection volume: 50 pL 
Analysis 

Sam pies; Standard soiution and Sample Solutions 
Calculate the quantity, in pg/actuation, of fluticasone 
propionate (C^HjiFjGsS) in the Sample Solutions: 

Result = [(ru/rs) x Q] x (17/M) 

ru = peak response from the Sample soluthn 

r s = peak response from the Standard soiution 

Q = concentration of USP Fluticasone Propionate 
RS in the Standard soiution (pg/mL) 

V - total volume of the Sample soiution (mL) 

N - number of unit doses discharged into the 

apparatus 

Calculate tne quantity, in pg/actuatron, of salmeterol 
(C^H^NCh) in the Sample Solutions: 

Result = t(rvfr$) x Cs] x (VfN) x 

r u = peak response of salmeterol from the Sample 
soiution 

fs = peak response of salmeterol from the Standard 
soiution 

C* - concentration of USP Salmeterol Xinafoate RS 
m the Standard soiution (pg/mL) 

V - total volume of the Sample soiution (ml) 

N - number of unit doses discharged into the 

apparatus 

Mri - molecular weight of salmeterol free base, 

415.57 

Ma = molecular weight of salmeterol xinafoate # 

603.75 

Acceptance criteria 

The mass of fluticasone propionate and salmeterol 
deposited in eadi grouplng of the Sampling apparatus 
for each inhaier Ss given in Table 7. 

Al] the groupings for each sample preparation must 
meet tne criteria in Tabie L 
If NMT one of the four sample preparations fails to 
meet the requirements in Table 1 t but is within 25% of 
either the fower or upper specification limit beinq 
tested, analyze two auditronal samples. The batcn 
meets the reąuirements if five of tne six sample 
preparations meet the limits in Table 1 for the 
mdividual sample preparations. 

« Delivered-Dose Uniformity 

{See inhalation and Nosal Drag Products; Aerosois, Sprays, 
and Powders—Performance Quality Tests (601), Delivered- 
Dose Uniformity, Inhalation Powders .) 

Sampling apparatus: Use the apparatus in Fiqure 4A 
with modified glass sampling devlce ( figurę 48 }, 



Mouthpiece 

Adapter 


Sample Co Ile ci i on 


Figurę 4A, Sampling apparatus. 

Buffer, Soiution A, Mobile phase, and Diluent: Pro- 
ceed as directed in the Assay. 

Standard soiution: 2.5 pg/mL of USP Fluticasone Pro¬ 
pionate RS and 0.75 jig/mL of USP Salmeterol Kinafoate 
RS in Diluent 

Sample Solutions: Disdwge a single unit duse into Lhe 
apparatus shown in Figurę 4 A. Opera te the pump for 2 
s at an airflow of 60 L/min to collect the dose. Detach 
the inhaier. Rinse the mouthpiece adapter and each 
piece of the sample collection chamber with methanol. 
Place the filter and washings into a Container. Sonicate 
for 5 min. Quantitatively transfer the contents to a 
200-mL volumetric fiask containing 60 mL of water Al- 
low the soiution to eguilibrate, and di lute with metha¬ 
nol to vo!ume. Prepare nine additional Sample Solutions 
from nine additional unit doses. For multi-dose inhalers, 
collect one dose from each of 10 inhalers with the 
10 doses collected across the minimum number of rec- 
ommended doses on the label of the inhaier. 
Chromatographk system and System suitability: Pro- 
ceed as directed in the Assay, except for the Injection 
volume. 

Injection voIume: 50 pi 
Analysis 

Samples: Standard soiution and Sample Solutions 
Calculate the percentage of the labeled amount of fluti¬ 
casone propionate (CzsHiiFaOsS) delivered by the in¬ 
haier in each Sample soiution : 


Result - (fu/rs) x (Cs/Cu) x 100 

r y - peak response from the Sample soiution 

r\ - peak response from the Standard soiution 

Cs - concentration of USP Fluticasone Propionate 
RS in the Standard soiution (jig/mL) 

Ca = nominał concentration of fluticasone 

propionate in the Somple soiution (pg/mL), 
based on target emitted dose from Table 2 
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Figurę 4B. Expanded view of the modified glass sample eollection apparatus. 


Calcuiate the percentage of the labeled amount of 
salmeterol (C 25 H 37 NO 4 ) ddivered by the inhaler In each 
Sample solution: 

Result - (fu/fs) x (Q/Cu) x (Hr/HO x 100 

Fu - peak respome of salmeterol from the Sample 
solution 

fs - peak response of salmeterol from the Standard 
solution 

C 5 - eoncentration of USP Salmeterol Kinafoate RS 
in the Standard solution (pg/mL) 

Cy — nominał concentration of salmeterol free base 
In the Sample solution (pg/mL), based on 
target emitted dose from Table 2 

Hj = moletular weight of salmeterol free base, 

415.57 

M F 2 = molecular weight of salmeterol xinafoate, 

603.75 


Table 2. Target Emitted Dose 


Label Claim of 
Flutieasone 
Propionate/ 
Salmeterol 
fua/umf dose) 

Flutieasone 
Propionate Target 
Emitted Dose 
fiid/unit dose) 

Salmeterol Target 
Emitted Dose 
(udr/unSt dose) 

100/50 

93 

45 

250/50 

233 

45 

500/50 

465 

45 


Acceptance critena 

1. The mean content of flutieasone propionate and 
salmeterof from 10 doses is NIT 85% and NMT 
115% of the target emitted dose, 

2. NMT 1 emitted dose is outslde 80%-l 20% of the 
target emitted dose, 

3. No dose is outside 75%-125% of the target emitted 
dose, 

If requirements 1 and Z described above are not met, 

test an additionat 20 unit doses. The mean dose of 

flutieasone propionate and salmeterol from 30 doses is; 

* NLT 85% and NMT 115% of the target emitted dose. 

* NMT 3 doses are outside 80%-120% of the target 
emitted dose. 

■ No dose is outside 75%-125% of the target emitted 
dose. 


IMPURITIES 
o Organki Impurities 

[Notę—P rotect all sotutions containrng flutieasone pro¬ 
pionate or salmeterol from lighL] 

Solution A: 0.05 M monobaslc ammonium phosphate 
adjusted with 10 % (v/v) of phosphoric acid to a pH of 

Solution B: Acetonitrile 
Mobile phase: See Tobie 3. 


Table 3 


Time 

(min) 

Solution A 

(W 

Solution B 

f%> 

0 

70 

30 

60 

22 

78 

61 

70 

30 

70 

76 

30 


Diluent: Methano!, water, and phosphoric acid 
(70: 30: 0,05) 

Aeidified metbanof: 0.05% (v/v) of phosphoric acid In 
methanol 

System suitabillty solution: OJ 5 mg/mL of USP Safme- 
terol Xinafoate RS, 0.05 mg/mL of USP Flutieasone Pro¬ 
pionate RS, and 0.4 pg/mt each of USP Flutieasone Pro¬ 
pionate Related Compound D RS and USP Flutieasone 
Propionate Related Compound J RS in Diluent 

Standard solution: 2 pg/mL of USP Salmeterol Related 
Compound H RS and 4 pg/ml of USP Flutieasone Pro¬ 
pionate RS in Diluent 

Sensttivity solution: 0.05 pg/mL of USP Salmeterol Re¬ 
lated Compound H RS and OJ pg/mL of USP Fluti- 
easone Propionate RS from Standard solution in Diluent 

Sample solution: Nominally 200-500 pg/mL of fluti- 
casone propionate prepared as follows. Transfer the 
contents of NLT 10 unit doses to a 10-mL voiumetric 
fiask. Add 6 mL of aeidified methanol and sonicate for 
10 min. Add 3 mL of water, mix, and allow the solution 
to equilibrate. Dilute with aeidified methanol to volume. 

Chromatographie system 
(See Chromatograpny (621), System Suitabillty.) 

Modę: LC 

Detector: UV 228 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1 mL/min 

Column temperatura: 35° 

injection volume: 50 pL 

System suitabillty 

Samples: System suitabiiity solution , Standard solution , 
and SensitMty solution 
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[Notę —See Tobie 4 for relative retention times.j 
SuitabiEity requirement$ 

Resolution: NLT 1.5 between fluticasone propionate 
related compound J and salmeterol; NLT 1.5 between 
fluticasone propionate related compound D and fluth 
casone propionate, System suitability solution 
Tailrng factor: NMT 2-0 for salmeterol related com¬ 
pound H and fluticasone propionate, Standard 
solution 

Relative standard deviation: NMT 5.0% for salme¬ 
terol related compound H and fluticasone propionate. 
Standard solution 

Signal-to-noise ratio: NLT 10 for both fluticasone 
propionate and salmeterol related compound H, Sen* 
sitMty solution 
Anafysts 

Samples: Standard solution, SensitMty solution, and 
Sample solution 

Calculate the percentage of each fluticasone propionate 
related degradation product in the portion of Inhala- 
tion Powder taken: 

Result = (rufo) xQxVx (W N /W U ) x (1/L) x 100 

r u - peak response of each fluticasone propionate 
related degradation product from the Sample 
solution 

fj = peak response of fluticasone propionate from 
the Standard solution 

Ci - concentration of USP Fluticasone Propionate 
RS in the Standard solution (pg/niL) 

1/ - volume of the Sample solution (mL) 

W N = nominał weight of each unit dose (mg) 

Wu - weight of the unit doses in the Sample solution 
(mg) 

L = label claim of fluticasone propionate (pg/unit 
dose) 

Disregard any fluticasone propionate related degradation 
product peak less than the area of fluticasone 
propionate in the SensitMty solution . 

Calculate the percentage of each salmeterol related 
degradation product in the portion of Inhalation 
Powder taken: 

Result = (rufrś) xC s xVx (W N fW 0 ) x (1 fL) x 100 

ru - response of each salmeterol related 

degradation product from the Sample 
solution 

rs = response of salmeterol related compound H 
from the Standard solution 
Cs - concentration of USP Salmeterol Related 
compound H RS in the Standard solution 
(pg/mL) 

V - vo!ume of the Sample solution (mL) 

W N = nominał weight of each unit dose (mg) 

Wu = weight of the unit doses in the Sample solution 

L = labeFciaim of salmeterol free base (pg/unit 
dose) 

Acceptance criterra: See Tobie 4 . Disregard any salme¬ 
terol related degradation product peak less than the 
area of salmeterol related compound H In the SensitMty 
solution . [Notę —Any unspecified degradation product 
eluting before salmeterol is related to salmeterol. Any 
unspecified degradation product eluting after salmeterol 
is related to fluticasone propionate.] 


Tabłe 4 


Mamę 

Relatfye 

Retention 

Time 

Acceptance 
Criterla 
(NMT %1 

Sa 1 m etero 1- p he ny 1 b u ty 1 
aminoalcohoh 6 

0.74 

— 

S a 1 mete roi ■ d henyi ethoxv JE 

0.25 

_ 

SalmeternUnHpnvlornnn'Xv i* 

0 32 

_ 

Sa!meterohphenyl-2-butoxy w 

0.37 

_ 

Fluticasone propionate related 
compound l a 

0.38 

— 

Salmeterol 3 

0.41 

N7A 

Hvdroxvnaothoic acid r 

0.5 

_ 

S a 1 mete rol-deox 

0.55 


Fluticasone propionate 
drthioacid a h 

0.67 

— 

Sa 1 m etero 1-N-alkyF 

0.71 

0.2 

Salmeterol related compound 

H 

0.74 

0.9 

Fluticasone propionate related 
compound D* 

0.97 


Fluticasone propionate 

TO 

N/A 

Fluticasone dimer - 1 1 

1.09 

_ 

Any fluticasone propionate 
related unspecified 
deoradation product 

— 

0.1 

Any salmeterol related 
unspecified degradation 
product 

— 

0.1 

Total deoradation Products 

— 

7.3 


“This is a process impurity that Is induded in thls Labie far Identification 
only. This Impurity is controlled in the drug substance. This impurity is 
noL to be reported for the drug product or to be induded in the told 
degradation products. 

M - [ 1 - Hy d roxy-2-(4- ph enyJ b u tyła m in o)ethy1 j-2-{hyd roxymethyI) phenol. 

* 4-[ T Hy d roxy-2-(6~phen eth oxy hexy lam in G)ethy I]- 2-£hy droxy met hy I )phe- 
nol. 

4- (T Hyd roxy 2-[6-(3 - p henyi propoxy)hcxył ami nojeth yl) -2-(hy dr ox- 
ymethyf)phenoi. 

* A -11 - Hy d roxy-2-[6-(4-phenyl bu tan -2-y Joxy )hexy i a m ino] ethy I}- 2-{hyd rox- 
yrnethyf)pbeno!. 

ł Thls is a counter ion of salmeterol that (s induded in this table for idenU* 
ficatlon only. It is not to be reported for the drug product or to be 
Induded in the total degradation products. 

®4'(1 -Hy d roxy-2-[6-(4 - p he ny I b u toxy) he xyi a mino] e l hy I )-2■ methy Iphen ol. 
h 6fj<,9rc-Difluora-l 1 /Thydroxy-16a-meLhyt-3-oxo-l 7a-propionybxyandros- 
ta-1,4-d|ene-1 7/J"Carbodithiok add* 

M - {I - Hyd r oxy-24(2- hyd roxy-5 - [ 1 -hy d roxy-2 * [6-{4-p h eny i b u toxy )hexy la m U 
no je t hy I) ben zy I )[6-(4- phe ny I b u toxy)h exyl ]a mi n o]ethy l}~2-(hy d rox- 
ymethyljphenol. 

f 6ct, 9a-Oifluoro-l 1 /3 r l7ct-dihydroxy-l6a*methyU3-oxoandrastad,4-diene- 
1 7/j-carboxy(k add 6ct t 9et-difluorod 7/3-ffluoromethylthio>carbonyi-l 
hydroxy-16a-methy!-3-oxoandros la-1,4-diene-1 7/J-yl ester. 

SFECIFIC T1ST5 

* MlCROBlAL ENUMERATION TESTS { 61 ) and TESTS FOR SPEtl- 

fied IW1CROORCANISMS (62): The total aerobic microbial 
count do es not exceed 10 1 cfu/g of powder. The total 
aerobic yeasts and molds count does not exceed 10 1 cfu/ 
g of formulation. It meets the requirements of the tests 
for absence of Stophylococcus aureus, Pseudomonas aerugT 
nosa , Escherichia coli\ and Salmonella spedes. 

* foreion particulate Matur 

Particulate Matter in Injections (788) descnbes details of 
the test apparatus to be used for the determination of 
particulate matter using a microscopic particie count 
test methodology. Samples should be carefufly prepared 
to avoid environmental contamination, and testing 
should be performed with sultable Controls, including 
the appropriate use of blank determinations. 

Difuent: Methanol and water (65:35) passed through a 
filter of 045-pm porę slze 
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Filter; Mixed cellulose and ester filter; 25-mm diameter 
and 0.454im porę si ze 

Sample solution: Transfer contents of NLT 8 unit doses 
to a suitable Container, Dissolve in 75 mL of Dituent 
Analysis 

Sample: Sample solution 

Pass the Sample solution through the fi Eter and aflow the 
filter to dry under conditions that will fimit particulate 
cantaminatrom Using a microscopic particfe count test 
method, enumerate the number of particles present In 
the Sample solution. 

Calcufate the totaf number of particfes per actuation by 
the formula: 

Resuit ~ (N<ro 4 Wio-ioo + /V>i oo)/8 

Ncio - total number of particles <10 urn present in 

the Sample solution 

Nio_iq 0 = totaE number of particles between 10 and 100 
firn present in tlie Sample solution 
N > = total number of particles >100 pm present En 
too the Sample solution 

Acceptance criteria: See Table 5, 


Table 5 


Particie Size Rangę 

Cum) 

Number of Particies/Dose 
(NMT) 

<10 

200 

10-100 

100 

>100 

10 

Total 

300 


ADD1TIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight, light-resf-stant 
containers. Storę at controlled room temperaturę, in a 
dry place away from direct heat or sunlight 
« USP Reference Standards <11) 

USP Fluticasone Propionate R5 
USP Fluticasone Propionate Related Compound D RS 
5-Methyl 6a, 9a-dlfluoro-l l/?-hydroxy-1 óomethyl- 
3-oxO“l 7“propionyEoxyandrosta-l ,4-diene-l Za- 
ca rboth i oate. 

CasHwFaOsS 482,58 

USP Fluticasone Propionate Retated Compound J RS 
6a t 9a-Difluoro-1 1 /j,1 7ot-dihydroxy-l óa-methyl-3-ox- 
oandrosta-l,4-diene-1 7/J-carboxylio acid. 

C 2 iH, ć F 2 O s 396,42 


USP Salmeterol Related Compound H RS 
1 -Hydroxy~4-[2-hydroxy-5-(1 -hydroxy-2-( 
[6-(4-phenyfbutoxy)hexyf]amino}ethyl)benzyl]- 
2-napnthoic add. 


C 3ó H«N 0 6 58573 
USP Salmeterol Krnafoate RS 


Fluvastatin Sodium 



C^HjsFNNaO,, 433.45 

6-Heptenoic acid, 7-[3-(4-fJuorophenyl)-l-(1-methyl- 
ethyl)-1 H4ndol-2-y3]-3,5-dihyaroxy- # monosodium salt, 

[R\^(E)K±h 


Sodium (±}-(3fl*,55* / ó£}-7[3-(p-fluorophenyJ)-1 -iso- 
propylindol-2-yl]-3,5-dihydroxy-6-heptenoate 
[93957-55-2]. 

DEFINITION 

Fluvastatin Sodium contains NLT 98.0% and NMT 102.0% 
of C^PbsFNNaCh, caEculated on the anhydrous basrs. 

IDENTIFICATION 

* A. JNFRARED ARSORPTION (197K) 

[Notę—I f a difference appears in the IR spectra of the 
analyte and the Standard, dissoive equal portions of the 
sample spedmen and the USP Reference Standard tn 
equa[ volumes of methanol Evaporate the Solutions to 
dryness on a steam bath, protecting the Solutions from 
light, and dry at 105* for 30 min. Repeat the test on 
the residues.j 

* B. Identification Tfsts—General, Sodium (191): Meets 

the requirements for the pyroantimonate precipitation 
test 

ASSAY 

* Procedurę 

Solution A: Add 20 mL of 25% aqueous tetramethyl- 
ammonium hydroxide solution to 880 mL of water, Ad- 
just with about 2.3 mL of phosphoric add to a pH of 
7.2 ± 07. Add 100 mL of a mixture of methanol and 
acetonitrlle (3:2). 

Soiution B: Add 20 mL of 25% aqueous tetramethylam- 
monium hydroxide solution and 80 mL of water to 
900 mL of a mixture of methanol and acetonitrile (3:2). 
Adjust with about 2,3 mL of phosphoric add to a pH of 
7.2 ± 0.2. 

Mobile phase: See the gradient table. 


Time 

fmin) 

Solution A 
(%> 

Solution B 
(%) 

0 

60 

40 

6 

60 

40 

20 

18 

82 

20.1 

60 

40 

25,1 

60 

40 


System suitabiiity solution: 0.5 mg/rrit of fluvastatin 
sodium from USP Fluvastatin for System Suitabiiity RS, 
dissolved first in Soiution B t using 40% of the finał vol- 
ume, then diluted with Solution A to vo!ume 
Standard solution: 0.5 mg/mL of USP Fluvastatin So¬ 
dium RS, dissolved first in Solution B f using 40% of the 
finał volume, then diluted with Solution 4 to volume 
Sample solution: 0.5 mg/mL of FIuvastatin Sodium, dis- 
solved first in Solution 8, using 40% of the finał volume, 
then diluted with Soiution A to volume 
Chromatographic system 
(See Chromatograpny <621), System SuitabiiityJ) 

Modę: LC 

Detector: UV 305 nm 

Column: 4.6-mm x 5-cm; 5-pm packing LI 

Column temperaturę: 35° 

Flow ratę: 3 mL/min 
Injection size: 20 pi 

[Notę —Adjust the start time of the gradient step and 
the equifibration time for each instrument.] 

System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

[N gte—T he relative retention times for fluvastatin and 
fluvastatin anti- isomer are about 1.0 and 1.2, 
respectively.] 

Suitabiiity requirements 

Resolution: NLT 1,6 between fiuvastatin anti -Esomer 
and fluvastatin, System suitabiiity solution 
Column efficiency: NLT 700 theoretical plates for the 
fluvastatin peak, System suitabiiity solution 
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Tai ling factor: NMT 3.0 for the fluvastatln peak, Sys¬ 
tem suita bili ty solution 

ReJative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples; Standard solution and Sample solution 
Calculate the percentage of C^-iH^FNNaO^ in the por- 
tlon of Fluvastatin Sodium taken: 

Result - (ru/r 5 ) x (C s /Cu) x 100 

ru = peak response from the Sample solution 

r 5 - peak response from the Standard solution 

C s = eoncentration of USP Fluvastatin Sodium RS In 
the Standard solution (mg/mL) 

Cu = eoncentration of F(uvastatin Sodium in the 
Sample solution (mg/mL) 

Acce pta n ce crlte ri a: 98 P 0%-102.0% o n the a n hy d ro u s 
basis 


Calculate the percentage of each impurity, except for 
3-hydroxy-5-keto ftuvastatrn, in the portlon of Fluvas- 
tatin Sodium taken: 

Result = (ru/r 5 ) * (G/Cu) x (1/F) x 100 

ry = peak response at 305 nm of each impurity 
from the Sample solution 

r s = peak response at 305 nm of fluvastatin from 
the Standard solution 

Cs - eoncentration of USP Fluvastatin Sodium RS in 
the Standard solution (mg/mL) 

Cu - eoncentration of Fluvastatin Sodium in the 
Sampie solution (mg/mL) 

F - relative response factor (see Impurity Tobie 7) 
Calculate the percentage of 3-hydroxy-5-keto 
fluva$tatin in the portion of Fluvastatin Sodium taken: 

Result - (ry/rs) x (C*/Cu) x (1/F) x 100 


IMPURITIES 
Inorganic Impunties 


Detete the folfowing: 



** Heaw Metals, Method li (231): 20 ppm* {0 maa\ h^ois) 

Organie Impunties 
« Procedurę 

[Notę—P rotect all Solutions from ligbt, and use amber 
autosampler vials and low-actinic glassware.] 

Solution A, Solution B, Mobile phase, Standard solu- 
tion, and Sample solution: Proceed as directed in the 

Assay. 

System suitability solution A: Prepare as directed for 
the System suitability solution in the Assay, 

System suitability solution B: 0.1 mg/mL of USP 
Fluvastatin Retated Compound B RS in a mixture of 
methanol and acetonitrile (3:2), Transfer about 0.5 mL 
of this solution to a 10-mL volumetnc fiask, and dilute 
with System suitability solution A to volume, [Notę— Sys¬ 
tem suitability solution B is stable for up to 6 months if 
stored in a refrigerator,] 

Chromatographic system: Proceed as directed in the 
Assoy, except to use a liguid chromatograph eauipped 
with elther a programmabie variable-wavelength detec- 
tor or two separate detectors capable of monitoring at 
305 and 365 nm. 

System suitability 

Samples: Standard solution and System suitability solu¬ 
tion B 

[Notę—R ecord the peak responses at 305 nm as di¬ 
rected for Analysis Identify the peaks corresponding 
to fluvastatin, fluvastatin onf/jsomer, and fluvastatin 
f‘butyl ester.] 

Suitability requirements 

Resolution: NLT 1.6 between fluvastatin ontMsomer 
and f!uvastatin, System suitability solution B 
Column efficiency: NIT 700 theoretica! plates for 
the fluvastatin peak, System suitability solution B 
Tailing factor: NMT 3.0 for the fluvastatin peak, 
System suitability solution B 
Relative standard deviation: NMT 1.0% at 305 
nm, Standard solution 
Analysis 

Samples: Sfor? dard soiution and Sample solution 
Record the chroma tog rams at 305 and 365 nm, iden¬ 
tify the impurities iisted in Impurity Tobie 1, and 
measure the peak responses. [NoT£—3-Hydroxy- 
5-keto fluvastatin is monitored using a wavelength 
of 365 nm, and a ii other compounds are monitored 
at 305 nm.] 


ry - peak response at 365 nm of 3-hydroxy-5-keto 
fJuvastatin from the Sample solution 
r s = peak response at 365 nm of fluvastatin from 
the Standard solution 

Cs = eoncentration of USP Fluvastatin Sodium RS in 
the Standard solution (mg/mL) 

Cu = eoncentration of Fluvastatin Sodium in the 
Sample solution (mg/mL) 

F = re!ative response factor (see Impurity Tabie 1) 
Acceptanee enterra 

lndividual Jmpurities: See Impurity Table 1. 

Total impuritres: NMT 1.0% 


Impurity Tabfe 1 


Name 

Re!ative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Crileria, 
MMI f%> 

F3uvastatin W-eth- 
yl analou 3 

0.7 

1.2 

0.1 

Fluvastatin anti- 
isomer b 

1.2 

1.0 

0,8 

3-Hydroxy-5-keto 

fluvastątm c 

1.5 

27.0* 

0.1 

Fluyastatin 

hydrettydiene 11 

2,0 

0.92 

OJ 

Fluvastatin short- 
chain aldehyde 1 

3.0 

1.4 

0.1 

Fluvastatin f- b u ty 1 
ester (fluvastatin 
related com¬ 
pound 

3.4 

0.94 

0,2 

Any other 
indmdual 
impLirity 


1.0 

OJ 


fl [^5Ng-(±)-7-[3-(4-Fiuoropheny|}-] -ethyl-1 ff-i ndd-2-yl]-3,5-di hydroxy-ć- 
heptenoic add monosodium salt. 

b ffl\r-£3-C±)-7-[3-(4-Fluoropheny])-l -<methylethyi)-1 tf-indol-2-y[]-3,5- 
dihydroxy-6-heptefioic add m unos odium salt. 

c £T±)'7-[3-(4Tluoropheayiyi -(methytethyl)-! W-indol-2-yf]-3-hydroxy-5- 
oxo-6-heptenofc add monosodtum sali. 
d At 365 nm. 

fi [B,E\ (±) 7 [3 rJtiorophenyt) 7 (methylethyl) 7 H indol 2 ylj 3 hydrojty 
4,6-heptadienoic add monosodium salt. 

[ 3-(4-Fluorophenyl)-1 -(methyiethyl)-l H-jndofe-2-carboxaldehyde. 

3 [i!*,5*-£]-(db-7-[3-(4-Fiuorophenyl)-l -methylethyl-T fMndol-2-yJ]-3,5- 
d fhyd roxy- 6-hep len oic add 1,1 -di me thyle myl ester. 

SPEC! FIC TESTS 

■ pH {791): 8.0-10.0, in a IG-mg/ml solution. Perform the 
test immediately after preparatlon. 

• Water DeterminatioN, Method I (921): NMT 4,0%; if 
tabeled as a hydrated form, NMT 12.0%. [Notę —For this 
monograph, the term "hydrated form" refers to several 
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known forms of fluvastatin sodrum that are not stoichio- 
metric hydrates,] 

ADDITfONAL REQU»REMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
eontainers, protected from moisture. Storę at a tempera¬ 
turę not exceeding 40°. 

* La&eling: Where it is a hydrated form, the label so 

indicates. 

* USP Reference Standards (11) 

USP FluvastatEn Sodrum RS 
USP Fluvastatin Refated Compound 8 RS 
Fluvastatin t-butyl ester, 

USP Fluvastatin for System Suitability RS 
Fluvastatin sodium, containing 1% to 2% of the fluvas- 
tatin sodium ontHsomer. 


Flmyastatm €ap$y|©s 

» Fluvastatin Capsules contain an amount of 
Fluvastatin Sodium equivalent to not less than 
90.0 percent and not morę than 1 1 0.0 percent of 
the labeled amount of fluvastatin (C 24 H 20 FNO 4 ). 

Packaging and storage—Preserve in tight, light-resistant 
eontainers, protected from moisture and From llght Storę in 
a cool place or at controlled room temperaturę. 

USP Referentce standards {11}— 

USP F3uva$tatin Sodium RS 

USP Fluvastatin for System Suitability RS 

Fluvastatin sodium and fluvastatin sodium anti-isomer, 
[Notę —USP Fluvastatin for System Suitability RS eon- 
tains 1% to 2% of the fluvastatin sodium anti-lsomer.] 
fldentifkation— The retention time of the major peak in 
the chromatogram of the Assay preparotion corresponds to 
that m the chromatogram of the Standard preparotion, as 
obtained in the Assay , 

Dissolutton (711)— 

Medium: water; 500 mL. 

Apparatus 2: 50 rpm, sinkers not used. 

Time: 30 minutes. 

Determine the amount of C^PhaFNCL dissolved by em- 
ploying the following method. 

Buffer solution—Q \ssolve about 1.534 g of monobasic am- 
monium phosphate En about 800 mL of water, and adjust 
with phosphoric acid or ammonium hydroxide to a pH of 
3,5. 

Mobile phase —Prepare a filtered and degassed mixture of 
methanol and Buffer solution (7:3). 

Standard solution^NOT ^.—A volume of methanof, not ex- 
ceedina 2% of the finał volume of solution, may be used to 
ard in disso!ving the USP Reference Standard.] Dissolve an 
accurately weighed guantity of USP Ffuvastatin Sodium RS 
in Medium to obtain a solution havinq a known concentra- 
tion of fluvastatin corresponding to tnat obtained when 1 
Capsuie rs dissolved in 500 ml of solvent. 

Test solution —Withdraw 20-mL portions of !iquid under 
test from each vessel, and pass through a suitabfe fil ter, dis- 
carding the first 2 mL of the fiJtrate. 

Chromatographie system (see Chromatography (621))—The 
liquid chromatograph is equipped wrth a 235-nm detector, 
a suitabJe 7-pm guard column that contains packing LI, and 
a 4.6-mm x 10-cm column that contains 5-pjn packing LI. 
The flow ratę is about 2.0 mL per minutę. Chromatograph 
the Standard solution, and record the peak responses as di¬ 
rected for Procedurę: the relatJve standard deviation for repli- 
cate injectEons is not morę than 1.5%. 


Procedurę —Separatety inject equal volumes (about 50 (uL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the ar- 
eas for the fluvastatin peaks. From the measured peak areas, 
caiculate the quantity of C^H^FNCh dissolved. 

Tolerances —Not less than 80% of the labeled amount 
of CsiH^FNCu is dissolved in 30 minutes. 

Uniforrmity of dosage units (905): meet the reguire- 
ments, the Chromatographie system being prepared as di¬ 
rected for the Dissolution test. 

Chromatograph k purity— [NOTĘ —Protect a 11 Solutions 
from light, and use amber autosampler vials and low-actinic 
glassware.] 

pH 7.2 Buffer ; Methanol-acetonitrile mixture: Solution A t 
Solution B, Mobile phase, and Diluent —Proceed as dlrected in 
the Assay. 

System suitability solution— Use the System suitability prep - 
aration, prepared as directed in the Assay. 

Standard solution —Use the Standard preparation, pre¬ 
pared as directed in the Assay: 

Test solution—Use the Assay preparation, prepared as di¬ 
rected in the 4ssoy, 

Chromatographie system —Proceed as directed in the As¬ 
say, except use the fiquid chromatograph eguipped with ei- 
ther a programmable vanabfe wavelength detector or two 
separate detectors capable of monitoring at 305 nm and at 
365 nm. Chromatograph the System suitability solution, and 
record the peak responses at 305 nm as directed for Proce¬ 
durę. Identlfy the peaks corresponding to fluvastatin and 
fluvastatin anti-isomer. The resofutlon, R, between fluvastatin 
anti-Esomer and fluvastatin is not less than 1.4; and the rela- 
tive standard deviation for replicate injections is not morę 
than 1.5%. 

Procedurę —Separately inject equa! volumes (about 25 pL) 
of the Standard solution and the test solution into the chro¬ 
matograph, record the chromatograms at 305 nm and 365 
nm, identlfy the impurities listed in Table 1, and measure 
the peak responses, [NOTĘ —3-Hydraxy-5-keto fluvastatin is 
monitored using a wavelength of 365 nm, and afl other 
compounds are monitored at 305 nm.] Caiculate the per- 
centage of each impurity, exeept for 3-hydroxy-5-keto f!uva- 
statin, tn the portion of Capsules taken by the formula: 

100(F/f)(411 48/433,45)(Cs / C i){r m v / ^ 

in which Fis the relative response factor as listed in Tobie ? 
[NOTĘ —Use F equal to 1.0 for unknown impurities]; 411.48 
and 433.45 are the molecular weights of fluvastatin and 
fluvastatin sodium, respectively; C s is the concentratlon, in 
mg per ml, of USP Fluvastatin Sodium RS in the Standard 
solution; Cr is the concentration, in mg per mL, of fluvastatin 
in the Test solution, based on the iabeTcIaim; riposj 
peak response at 305 nm for each impurity obtained from 
the Test solution; and rjposj is the peak response at 305 nm 
for the fluvastatin peak, obtained from the Standard solution. 

Caiculate the percentage of 3-hydroxy-5-keto fluvastatin 
in the portion of Capsules taken by the formula: 

1 00( //F)(411.48/433.45)(Q / C T )(n C16S ) / r sm s)) 

tn which F, Q, and C r are as defined above; n < 363 ) is the 
peak response at 365 nm for 3-hydroxy-5“keto ftuvastatin, 
obtained from the Test solution; and Cs (j 65 ) is the peak re¬ 
sponse at 365 nm for the fiuvastatin peak, obtained from 
the Standard solution. In additton to not exceedlng the limits 
for each impurity in Tobie 1, not morę than 0.5% of any 
un known impurity is found; not morę than 1.5% of to tal 
unknown impurities is found; and not morę than 4.0% of 
total impurities Es found. 
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Table 1 


Re!ative Relatfre Re- 
Retention sponse Factor 


Na me 

Time 

(f) 

Limit 

Fluvastatin anti-isomer 

1,2 

1.0 

1,5 

3-Hydroxy-5-keto 

fluuastatin 

1.6 

27.0* 

TO 

Fin iva sra tin hydro*- 
ydiene 

2.2 

0.92 

1.0 

Fluvastatin short-chain 
aldehvde 

3.2 

1.4 

0.5 


'At 365 nm 


Assay— 

pH 7.2 Buffet —Prepare a solution containing 40 mL of 
25% aqueous tetramethylammonium hydroxtae in 1 L of 
waler, and adjust with approximately 4,5 mL of phosphonc 
acid to a pH of 7,2 ± 0.2. 

Methonol-ocetonitrile mixture —Prepare a mlxture of meth- 
anol and acetonitnle (3:2), 

Solution A —Prepare a filtered and degassed mixture of pH 
7.2 Buffer and Methanol-acetonitrile mixture (87,5:12,5), 
Solution B —Prepare a filtered and degassed mrxture of 
Methanol-acetonitrile mfcture and pH 7.2 Buffer (87.5:12,5), 
Mobile phase —Use variable mixtures of Sa/ut/on A and 5o- 
lution B as directed for Chromatographk system , 

Diluent —Prepare a mixture of pH 7.2 Buffer and Metha¬ 
nol-acetonitrile mixture (54:46). 


System suitabillty preparation—D\s$o\ve an accurately 
weighed quantity of USP Fluvastatin for System Suitabillty 
RS in Diluent to obtain a solution havtng a known concen- 
tration of about 0.42 mg of fluvastadn sodium per mL. 

Standard preparation—D\s$o\ve an accurately weighed 
ąuantity of USP Fluvastatin Sodium RS in Diluent to obtain a 
solution having a known coneentration of about 0,42 mg of 
fluvastatin sodium per mL. 

Assay stock preparation —Transfer the contents and the 
empty shells of 10 Capsules to a 200-mL glass-stoppered 
fiask, Add 100.0 mL of methand, and stir wrth a magnetic 
or mechanical stirrer for 45 minutes. Centrifuge a portion of 
this solution at 4000 rpm for 20 minutes. 

Assay preparation —Quantitatively transfer an amount of 
the Assay stock preparation, containing 20.0 mg of fluvasta* 
tin based on the fabel daim, to a 50-mL volumetric fiask, 
and dii u te with Diluent to volume. 


Chromatographk system (see Chromatography (62 1)}—'The 
liquid chromatograph is equipped with a 305-nm detector 
and a 4.6-nnm x 5-tm column that contains 5-pm packing 
LI, The flow ratę is about 2,0 mL per minutę. The chromato¬ 
graph is programmed as follows. [notę—A djust the start 
time of the gradient step and the equiiibraton time for each 
instrument*] 


Time 

(minutes! 

Solution A 

(W 

Solution B 
<%) 

Elution 

0—6 

54 

46 

isocratic 

6-1 7 

54—>1 7 

46->83 

Mnear gradient 

1 7-20 

17 

83 

isocratic 

20 -20,1 

17-454 

83->46 

iinear gradient 

20 J-2Ć.1 

54 

46 

eauilrbration 


Chromatograph the System suitability preparation, and re- 
cord the peak responses as directed for Procedurę: the retem 
tion time of the nuvastatin peak is about 5,4 minutes; the 
relative retention times are about 1.0 for fluvastatin and 1.2 
for fluvastatin anti-isomer; the resolution, R, between fluvas- 
tatm anti-isomer and fluvastatin is not less than 1.4; and the 
relative standard deviation for replicate injections is not 
morę than 1.5%. [NOTE-łf the retention time of the fluvasta- 


tin peak exceeds 5.7 minutes, adjust the isocratic step ac- 
cordingly, so that both the fluvastatin peak and the anti- 
isomer peak elute within the isocratic region,] 

Procedurę —Separately injecl equal volumes (about 25 |iL) 
of the Standard preparation and the Assay preparation irito 
the diromatograph, ret ord the ch romatograms, and meas- 
ure the areas For the fluvastatin peaks. Calcufate the quan- 
tity, in mg, of fluvastatin (Cł^Hi^FNO,!) in the portion of 
Capsules Laken by the formula: 

5000(411.48/433*45)(C/IO(ru I h) 

in which 411.48 and 433,45 are the moletular weights of 
fluvastatm and fluvastatin sodium, respectivefy; V is the vol- 
ume, in mL, of the Assay stock preparation taken to prepare 
the Assay preparation; C is the coneentration, in mg per mL, 
of USP Fluvastatin Sodium RS in the Standard preparation; 
and tu and r s are the fiuvastalin peak responses obtained 
from the Assay preparation and the Standard preparation, re- 
spectiveiy. 


Fluvoxamiite Maleate 



CijHjiFjNjOj ■ C 4 H 4 O .1 434.41 

1-Pentanone, 5-methoxy-l-[4-(trifluoromethy])pheny!]-, O- 
(2-ammoethyl)oxime f (£)-, (Z)-2-butenedioate (1:1). 
5-Methoxy-4HtnfJuoromethyl)valerophenone (0-0- 
(2-aminoethyl}oxime, maleate (1:1) [61718-82-9]. 

» Fluvoxamine Maleate contains not less than 
98,0 percent and not morę than 102.0 percent of 
C15H21F3N2O2 - C4H4O4, cafculated on the dried 
basis. 

Packaging and storage —Pre$erve in well-dosed, tight-re- 
sistant containers. Storę at controlfed room temperaturę. 

USP Reference standards (11)— 

USP FJuvoxamrne Maleate RS 
Identification— 

A: Infrared Absorption <197K), 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparof/on corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay. 

Melting temperaturę <741): between 121° and 123°, 

Loss on drying (731)—Dry it in vacuum at 80* for 2 hours: 
it toses not morę than 0.5% of its weight, 

Resldue on ignition <281): not morę than 0,1%. 


Delete the foltowing: 

*Heavy metals, Method II (231): 0.001%.# tomaai istnej 

Related compounds— 

Buffer solution. Mobile phase, Resolution solution , and Chro- 
matographic system —Proceed as directed in the Assay. 

Identification solution —Dissolve a guantity of maieic acid 
in Mobile phase , and di lute quantitat*veiy, and stepwise if 
necessary, with Mobile phase to obtain a solution naving a 
known coneentration of about 0,35 mg per mL. 

Standard solution —Use the Standard preparation , pre¬ 
pa red as directed in the Assay. 
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Test soluthn —Use the Assay stock prepamtion , p rep a red as 
directed in the Assoy. 

Procedurę —Separatdy inject equai vofumes (about 20 pL) 
of the Standard soluthn, the Test solution, and the Identifica¬ 
tion soluthn into the chromatograph, record the chromato- 
grams, and measure the responses for the major peaks. Cal- 
cufate the percentage of impurities in the portion of 
Fluvoxamine Maleate taken by the formula: 

5QQ0(C/W)Fin/r s ) 

in which C is the concentration, in mg per mL, of USP 
Fluvoxamine Maleate RS in the Standard soluthn; W is the 
weight, in mg, of Fluvoxamine Maleate used to prepare the 
Test solution; f is the response factor of eaeh impurity as 
given in Tobie 1; r> is the indlvidual peak area of eath impu¬ 
rity in the Test solution; and r* * is the peak area of fiuvox- 
amine maleate in the Standard solution, The limits of impuri- 
ties are spedfied in Table 1. [notę— Disregard any peak due 
to maleic acid or the reagent blank.] 

A ssay— 

Buffer solution— Dissolve about 5 g of 1-pentanesulfonic 
add sodium salt and 0.7 g of monobasic potassium phos- 
phate in 620 ml of water. Adjust with phosphoric add to a 
pH of 3.00 ± 0.05. 

Mobile phase —Prepare a fiJtered and degassed mixture of 
Buffer soluthn and acetonitrile (62:38). Make adjustments if 
neeessary (see System Su i ta hi lity under Chroma tog rophy 
(621)). 

Resolution solution— Transfer about 6 mg of FIuvoxamine 
Maleate to a 50-mL volumetric fiask, Heat the sampte at 
120° for lOminutes. Cool down to room temperaturę, and 
add 3,0 mL of 04 N hydrochloric acid. Heat tne solution in 
a water bath for TO minutes. Cool down to room tempera¬ 
turę, add 50 mg of F[uvoxamIne Maleate, and dissolve in 
25 mL of Mobile phase. Dilute with Mobile phase to volume, 
and mix. 

Standard prepamtion —Dissolve an accurately weighed 
quantity of USP Fluvoxamine Maleate RS in Mobile phase , 
and dilute quantitatively, and stepwise if neeessary, with 
Mobile phase to obtain a solution having a known concen- 
tratlon of about 0.05 mg per mL. 

Assoy stock preparation —Transfer an accurately weighed 
quantity of about 50 mg of F3uvoxamine Maleate to a 
50-mL volumetric fiask, dissolve in and dilute with Mobile 
phase to vofume, and mix, 

Assoy preparation —Transfer 5.0 mL of the Assay stock 
preparation to a 100-ml volumetrie fiask. Dilute with Mobile 
phase to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
Jiguid chromatograph is equipped with a 234-nm detector 


and a 4.6-mm x 25-cm column that contains packing L7. 
The f]ow ratę is about 1.7 mL per minutę, The column tem¬ 
peraturę is maintained at 40 c . Chromatograph the Resolution 
soluthn, and record the peak responses as directed for Pro¬ 
cedurę; the resolution, R, between the Z-isomer and fluvox- 
amine maleate is not less than 3,0 and not less than 5.0 
between 5-methoxy-1 -[4-(tnfluoromethyl)phenyl]“1 -penta- 
none-(F)-0-{2-[(2-sutdny[)amino]ethyl]oxime and the Z-iso 
mer. Chromatograph the Standard preparation, and record 
the peak responses as directed for Procedurę: the column 
efficiency is not less than 5000 theoreticai plates; the tai ling 
factor is not morę than 2.0; and the relatfve standard devta- 
tion for repiicate injections is not morę than 2.0%. [notę— 
For the purpose of peak Identification, the approximate rela- 
tive retention times are given in Table /.] 

Procedurę —Separately inject equai volumes (about 20 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatoorams, and meas¬ 
ure the responses for the fluvoxamine maleate peaks. Calcu- 
late the quantity, in mg, of CisHiiFiNzO; - C^H.jOj in the 
portion of Fiuvoxamine Maleate taken by the formula: 

1000C Irufrs) 

in which C is the concentration, in mg per ml, of USP 
FJuvoxamine Maleate RS in the Standard preparation; and r u 
and f 5 are the peak areas obtained from the Assay prepora- 
tion and the Standard preparation, respectively. 


Fluvoxamioe Maleate Tablets 


DEFINmON 

Fluvoxamme Maleate Tabfets contain NIT 90.0% and NMT 
110.0% of the labeled amount of fluvoxamine maleate 
(Ci 5 H 2 |FaN 2 0 2 ■ C,H 4 O0- 

IDENTIFICATION 

* The retention time of the major peak of the Sampte solu¬ 
thn corresponds to that of the Standard solution, as ob¬ 
tained in the Assay . 

ASSAY 
o Procedurę 

Buffer: 5 g of 1-pentanesulfonic acid sodium salt and 
0,7 g of monobasic potassium phosphate in 620 mL of 
water, Adjust with phosphoric acid to a pH of 3.00 ± 
0,05. 

Mobile phase: Acetonitrile and Buffer (19:31) 

System suitability solution: 6 mg of fluvoxamine 
maleate to a 50-mL volumetric fiask. Heat the sam ple at 


i/i 


Table 1 


Compound Marne 

Relative Retention 
Time 

Response 

Factor 

Limit 

Maleic acid 

about 0.19 

— 


5 - Methoxy-1 -[4 -(t ri f 1 u oro methy t) ph eny!] ■ 1 ■ pen ta n o n e-( £) - 0-[2 ■ [(2-su c - 

about 0.50 

1.0 

03 

ci ny l)am i no]e thy 1 ] ox i m e 

5-M e th oxy-4'-(t rif 1 u oro m ethy 1} va 1 e ro ph en o ne{ E) - 0-(2-a m i n oe thy l) a m i n oe: hy J ox im e 

about 0.67 

1.4 

0,2 

maleate 

Z-isomer 

about 0,79 

1.0 

0.5 

Fluvoxamine 

1.0 

— 

— 

4'-(Trif3 u oro m e thyl)va !e roph eno ne( E) - 0- 2- (2- a m i no e thy 1) a m i n o ethy 1 ox i m= mai eate 

about 1,18 

1,0 

0,2 

(£)- 0-2-( 2 - Am i n oethy 1 )-4-(trifl u o ro m et hyl)-a-ph e ny l-acetophe nonę ox i me m a leate 

about 1.74 

1.0 

0.2 

4' - (Tr if 1 u o romethy \) val era ph en one(F)- 0 (2 -am 1 n oet hy!) o x t m e ma l eate 

about 2.00 

t.o 

0.2 

5 ■ M eth oxy-4(trifi uoro m e thy 1) va 1 e ro ph en one ox 3 m e 

about 3.45 

0.6 

0.2 

5-Methoxy-4'-(trif]uoramethyl3va1erophenone ketone 

about 4.2 

03 

0.2 

Unknown impurities 

— 

1.0 

0.1 

Total 

— 

—. 

1.5 
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120° for 10 min. Cool down to room temperaturę, and 
add 3,0 mL of 0.1 N hydrochloric add. Heat the solu- 
tion in a water bath for 10 min. Cool down to room 
temperatura, add 50 mg of fluvoxamine maleate, and 
dissolve in 25 mL of Mobile phase . Dilute with Mobile 
phase to volume. 

Standard solution: 0,05 mg/mL of USP Fluvoxamine 
Maleate RS in Mobile phase 

Sampie stock solution: Transfer a weighed quantity of 
finely powdered Tablets from NLT 20 Tablets to a suita- 
ble volumetric fiask to obtain a nominał eoncentration 
of 1 mg/mL of fluvoxamine maleate. Add 50% of fiask 
volume of Mobile phase, Sonicate for 15 min followed 
by mechamcaf shaking for 15 min. Dilute with Mobile 
phase to volume. Centrlfuge a portion of this solution 
for 10 min. 

Sampie solution: 0.05 mg/mL from Sampie stock solu¬ 
tion diluted with Mobile phase. [Notę—P ass a portion of 
this solution through a f 1 1ter with a 0,45-pm or finer 
porę size, and use the filtra te,] 

Chromatogiaphic system 
(See Chromatogropny (621), System Suitability ,) 

Modę: LC 

Detector: UV 234 nm 

Column: 4.ó-mm x 25-cm; packing 17 

Cofumn temperaturę: 40° 

Ffow ratę: 1,7 mL/min 
Injection size: 20 j_iL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę —The relative retention times for maleic add, 
5-methoxy-1 44-(trifiuoromethyl)phenyl]-1 -pentanone- 
{f)-042-[(2'Succinyf)amino]ethyl]oxime, Z-isomer, and 
fluvoxamtne maleate are 04 9, 0,5, 0.79, 1.0, respec- 
fively, System suitability solution,] 

Suitability requirements 

Resolutron: NLT 2,0 between Lhe Zdsomer and 
fluvoxamine maleate; NLT 5.0 between 5-methoxy-1- 
[4“{trifluoromethyt)phenyl]-1-pentanone-(£)-042- 
[(2-$ucdnyl)ammo]ethyl]oxirne and the Z-isomer, Sys¬ 
tem suitability solution 

Colurrm effidency: NLT 5000 theoretical plates, 
Standard solution 

Tai ling factor; NMT 2.0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of Ci 5 H 2 iF 3 N 2 02 - C 4 H 4 O 4 in 
the portion of Tablets taken: 

Result - (ru/rs) x (Cs/Cu) x 100 

ru - peak area from the Sampie solution 

r$ = peak area from the Standard solution 

C s - eoncentration of USP Fluvoxamlne Maleate RS 
in the Standard solution (mg/mL) 

Cu - nominał eoncentration of fluvoxamine maleate 
in the Sampie solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* D1550LUTI0N (711) 

Medium: Water; 900 mL, degassed 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: USP Fluvoxamine Maleate RS at a 
known eoncentration in Medium 
Sampie solution: Centrifuge portions of the solution 
under test at 2000 rpm for 10 min, and dilute with 
Medium, if necessary, 

Spectrometric conditions 
(See Ultraviolet-Vislb!e Speetroscopy (857).) 


Modę: UV 

Analytical wavelength: 246 nm 
Analysis 

Samples: Standard solution and Sampie solution 
When there are known interferences due to exdpients, 
excipient interference corrections may be applled, as 
necessary. 

Tolerances: NLT 80% (Q) of the labeled amount of 
Ci 5 H 21 F 3 N 2 Q 2 ■ C^hUO* is dissofved. 

a Uniformity of Dosage Units (905): Meet the 
requirements 

JMPURITIES 
Organie Impurities 
* Procedurę 

[NOTĘ —If (f)-5-methoxy-4'-difluoromethy[va!erophenane- 
0-2-aminoethyloxime is a known impurity, Test 2 is 
recommended.] 

Test 1 

Buffer, Mobile phase. System suitability solution. 
Standard solution, and Chromatographic system: 
Proceed as directed in the Assay. 

Identification solution: 0.35 mg/mL of maleic add in 
Mobile phase 

Sampie solution: Use the Sampie stock solution , pre- 
pa red as directed in the Assoy. 

Analysis 

Samples: Identification solution, Standard solution , 
and Sampie solution 

[Notę —Disreaard any peak due to maleic add or 
the reagent blank.] 

Calcuiate the percentage of impurities in the por¬ 
tion of Tablets taken: 

Result - (ru/r s ) x (C s /Cu) x F x 100 

ru = individual peak area of each impurity from 
the Sampie solution 

r% ~ peak area of ftuvoxamine maleate from the 
Standard solution 

C s - eoncentration of USP Fluvoxamine Maleate 
RS in the Standard solution (mg/mL) 

Cu - nominaf eoncentration of f]uvoxamine 

maleate from the Sampie solution (mg/mL) 

F = response factor of each impurity as given in 
Impurity Tobie 1 
Acceptance criteria 

lndividual impurities: See Impurity Tobie 1. 

Total impurities: NMT 1.8% 


Impurity Tabie 1 


Name 

Retention 

Time 

itelafive 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Maleic acid 

0,19 

_ 

__ 

5-Mefchaxy-1 -[4- 
(tnfluoromethyl) 
phenyl]-1-penta- 

none-(£yO-[2~ 

[(2-succinyl)ami- 

no] 

pthvi]ox!me 

0.50 

1.0 

0,0 

5-Methoxy-4'- 
(tnfluorornethyl) 
valerophe- 
none(E)-0-(2- 
aminoethyl) 
aminoethyl ox- 
ime maleate 

0.67 

1.4 

0.2 

Z-isomer 

0.79 

1.0 

0.5 

FJuvoxamEne 

_LO_l_ -_1 

_ 
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Impurity Table 1 (Continued) 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Aceeptance 

Criteria, 

NMT 

T-(Trifluoro 
methyE}va[ero- 
phenone(f)-0-2- 
(2-amtno- 
ethyljammoethyl 
oxime maleate 

1.18 

1,0 

0.2 

noethyl)-4- 

(trffluoromethyl)- 

a-phenyl-aceto- 

phenoneoxime 

mateate 

1.74 

1.0 

0,2 

4'<Trifluoro 
melby l)va!ero- 
phenane(£>0- 
(2-amtnoethyl) 
oxime maleate 

2.00 

1.0 

0.2 

5-Methoxy-4'- 

(triffuoromethyl) 

valerophenone 

oxime 

3.45 

0.6 

0,2 

5-Methoxy-l-[4- 
CtrifJuoromethyl) 
phenyl]-1-penta- 
none(£)-0-(2- 
aminoethy!]ox- 
ime maleic add 
monoamide 

43 

1.0 

0.2 

S-Methoxy-4'- 

(trifluoromethyl) 

valerophenone 

ketone 

4.2 

03 

0,2 

Unknown impurr- 
ties 

— 

TO 

0,1 


Test 2 

Drfuent: Methanol and water (3:2) 

Solution A: 1 3.6 mg/ml of sodium acetale trlhydrate 
in water 

Mobile phase: Aceton itr ile, methanoi, and Solution A 
(6:3:11), Add 2 mL of triethylamine. Adjust with gla- 
dal acetic add to a pH of 4.5, 

System suitabiiity solution: Proceed as directed in 
the Assay. 

Standard solution: 0.001 mg/mL of fluvoxamine 
maleate in Diluent prepared by diEution of the Stan¬ 
dard solution in the Assay 

Sam ple stock solution: Prepare as directed in the 
Assay. 

Sample solution: 0.1 mg/ml of f!uvoxamine maleate 
from Sample stoek solution and Diluent 
Chromatographic system 
(See Chromatograpny (ól*]). System Suitabiiity.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packtng L7 
Column temperaturę: 40 d 
Flow ratę: 2 ml/min 

injection size: 100 jtl; 20 pL for the System suitabii¬ 
ity solution 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

Suitabiiity requirements 
Resolution: NIT 1.0 between the Z-isomer and 
fluvoxamine maleate. System suitabiiity solution 
Talling factor: NMT 2.0, Standard solution 
Relatrve standard deviation: NMT 5,0%, Standard 
solution 


Analysis 

Samples: Standard solution and Sample solution 
Measure the responses for afl the impurities and 
fluvoxamine maleate. Calculate the percentage of 
impurities in the portion of Tablets taken: 

Result = (ru/fs) x (C s /Cu) x (I/F) x 100 

tu - indMdual peak area of each impurity from 
the Sample solution 

rs - peak area of f[uvoxamIne maleate from the 
Standard solution 

Ci - concentration of USP Fluvoxamine Maleate 
RS in the Standard solution (mg/ml) 

Cu - nominał concentration of fluvoxamlne 

maleate in the Sample solution (mg/mL) 

F - reEative response factor of each impurity as 
given in Impurity Table 2 
Aceeptance criteria 

IndMdual Impurities: See impurity Table 2. 

Total impurities: NMT 1.5% 


Impurity Table 2 


Name 

Relative 

Reteni 5 on 
Time 

Relative 

Response 

Factor 

Aceeptance 
Criteria, 
NMT (%> 

(£)-5-methoxy4'- 

difluoromethyl 

valeraphenone- 

G-2-amEno 

ethvloxime 

0.58 

TO 

0,2 

{£)-W-[2[I[a-(4- 

methoxybutyl)- 

4-(trffluorO’ 

methyl) 

ben zyl Eden e] a mi¬ 
no] 

oxy]ethyl]aspar- 
tic add 

0,70 

TO 

1.2 

(£)-5-methoxy-4'- 

trifiuoromethyl 

valerophenone- 

0-[2-N-(ami- 

noethyl) 

aminoethylJox- 

ime 

0.75 

TO 

0.2 

Z-isomer 

0,85 

0.5 

0.5 

Fluvoxamine 

1.0 

_ 

_ 

(Q‘4'“trSfiuoro- 

methylvalero- 

phenone-O-2- 

amino- 

ethyloxime 

1,86 

TO 

0.2 

5-Methoxy-4 i - 

tnfluoromethy! 

valerophenone 

oxlme 

1.99 

TO 

0.2 

5-Methoxy-4- 

trifluoromethyl 

valeroDhenone 

2.17 

1.0 

0.2 

Urikriown jmpurE- 
ties 

— 

TO 

0.2 


ADmilONAl REQUIREMENTS 

* Packaging and Storage: Preserve in tight tontainers. 
Storę at room temperaturę. 

e Labelinc: If a test in Procedurę under Organie Impurities 
other than Test I Is used, then the labeling States with 
which test the artide complles. 
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O USP Reference Standards <11) 

USP Fluvoxamine Maleate RS 


Folie Acid 



Ć 19 H 19 N 7 0$ 441.40 

L-Glutamic add, W-[4-[[(2-amino-1 ,4-dihydro-4“Oxoó-pter- 
idinyl)methyl]amino]benzoylj-; 
N-[p[[(2-AminQ-4-hydroxy-ó-ptendinyl)methyl]aiTri- 
noJbenzoyfH-glutamic add [59-30-3]. 

DEFINITION 

Folie Acid contains NLT 97.0% and NMT 102.0% of folie 
acid (CigH^NjO^), calculated on the anhydrous basis. 

IDENTIFICATION 

® A. Ultraviolet Absorption (197U) 

Sample soiution: lOjig/mL in 0.1 N sodium hydroxide 
soiution 

Acceptance criteria: Meets the reguirements. The ratio 
is 2.80-3.00. 

ASSAY 
* Procedurę 

[NOTĘ—Use low-actlnic glassware throughout the follow- 
ing procedurę.] 

3 N phosphoric acid: 98 g/L of phosphoric acid in 
water 

6 N ammonium hydroxide: Dilute 40 ml of ammo- 
nium hydroxide with water to 100 mL 
Mobile phase: Transfer 2.0 g of monobasic potassium 
phosphate into a 1000-mL vo!umetnc fiask, and dis- 
solve in 650 ml of water. Add 15,0 mL of a soiution of 
0.5 M tetrabutylammonrum hydroxide in methanol, 

7.0 mL of 3 N phosphoric acid , and 270 mL of methanol 
Cool to room temperaturę, adjust with 3 N phosphoric 
add or 6 N ammonium hydroxide to a pH of 5.0, and 
dilute with water to volume. Recheck the pH before 
use. 

Internal standard soiution: 2 mg/mL of methylparaben 
in Mobile phase . Disso3ve the methylparaben first with 
methano! (about 4% of the finał votume), and dilute 
with Mobile phase to votume. 

Standard stock soiution: 1 mg/mL of USP Folie Add RS 
in Mobile phase. Dissolve the folie acid with the aid of 
10 % ammonium hydroxide (about 1 % of the finał vob 
ume), and dilute with Mobile phase to volume. 

Standard soiution: Transfer 4.0 mL of Standard stock 
soiution and 4.0 mL of Internal standard soiution to a 
50-mL volumetric fiask, and dilute with Mobile phase to 
volume. 

Sample stock soiution: Transfer 100 mg of Folie Add 
to a 100-mL volumetnc fiask, and dissolve in 40 mL of 
Mobile phase and 1 mL of 10% ammonium hydroxide. 
Dilute with Mobile phase to voiume. 

Sample soiution: Transfer 4,0 mL of Sample stock solu - 
tion and 4.0 mL of Internal standard soiution to a 50-mL 
volumetric fiask, and dilute with Mobile phase to 
volume. 


Chromatographlc system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Colurrm: 4.0-mm x 25-cm; packing LI 
Flow ratę: 1.2 m L/min 
Injection size: lOpL 
System suitability 
Sample: Standard soiution 
Suitability requirements 

Resolution: NIT 3.6 between methylparaben and 
folie add 

Relative standard deviation: NMT 2.0% for the ra- 
tios of the folie add peak area to the internal stan¬ 
dard peak area 
Anafysrs 

Sampies: Standard soiution and Sample soiution 
Calculate the percentage of folie acid (C 19 H 19 N 7 O 6 ) in 
the sample taken: 

Resuit - (Ru/Rs) x (Cs/Cy) x 100 

Ru - internal standard ratio (peak response of folie 
acid/peak response of the internal standard) 
from the Sample soiution 

Rs - internal standard ratio (peak response of folie 
acid/peak response of the internaJ standard) 
from the Standard soiution 
Cs = concentration of USP Folie Add RS in the 
Standard stock soiution (mg/mL) 

Cu = concentration of Folie Acid in the Sample stock 
soiution (mg/mL) 

Acceptance criteria: 97.0%-l 02.0% on the anhydrous 
basis 

mpumims 

* RESIDŁJE ON IGN STEGN (281): NMT 03% 

® RELATED compounds 

3 N phosphoric acid, 6 N ammonium hydroxide, Inter¬ 
na I standard soiution. Standard stock soiution, Stan¬ 
dard soiution, and Chromatographlc system: Pro- 

ceed as directed in the Assay. 

Sample soiution: Use the Sample stock soiution , pre- 
pared as directed in the Assay. 

Analysis 

Sample: Sample soiution 

Aliow the Sample soiution to elute for NLT 2 times the 
retentlon time of folie add. Record the chroma tog ram, 
and measure the areas of a II the peaks, 

Calculate the percentage of to tal secondary peaks in 
the portion of Folie Acid taken: 

Resuit - (ru/rj) x 100 

^ - sum of the areas of ali the peaks except that 

of the folie acid peak 
rr = sum of the areas of all the peaks 
Acceptance criteria: NMT 2.0% 

SPEOFBC TESTS 

* WATER Determination, Method I (92 1) 

Analysis: Proceed as directed in the chapter, except stir 
the methanol solvent before and during the addifron of 
the test specimen and during the titration. 

Acceptance criteria: NMT 8.5% 

ADDITIONAL REQUIREKV1ENT$ 

* Packaginc and Storage: Preserve in weil-ciosed, light- 

resistant containers. 
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• USP REFERENCE STANDARDS (11) 

USP Folie Acid RS 


Folie Acid Injection 

» Folie Acid Injection is a stenie soluLiun of Folie 
Acid in Water for Injection prepared with the aid 
of Sodium Hydroxide or Sodium Carbonate. It 
contains not less than 95.0 percent and not morę 
than 110.0 percent of the labeled amount of folie 
acid (CięHięN^Od), 

Packaging and storage—Pre$erve in single-dose or multi* 
ple-dose containers, preferably of Type I glass, protected 
from light 

USP Reference standards (11)— 

USP Folie Acid RS 
USP Endotoxin RS 

Identification —To a volume of the Injection equivalent to 
about 100 mg of folie acid add water to make about 25 mL 
Adjust with hydrochloric acid to a pH of 3.0, cool to 5°, 
then filter, and wash the precipitate of folie add with cold 
water until the last washing shows an absence of chloride. 
Then wash with acetone, and dry at 80° for 1 hour: the UV 
absorption spectrum of a 1 in 100,000 solution of the folie 
add so obtained in sodium hydroxide solution (1 in 250) 
exhibits maxima and minima at the same wavefengths as 
that of a similar solution of USP Folie Add RS, concomitantly 
measured. The ratio AmfAus is between 2.80 and 3,00. 
Bacteria! Endotoxins Test (85)—It contains not morę 
than 357,1 USP Cndotoxin Units per mg of folie acid. 
pH (791): between 8.0 and 11.0, 

Other reąuBrements—it meets the requirements under In- 
jections and Implanted Drug Products (1). 

Assay— 

Mobile phase, System suitability solution , Standard preparo - 
f/on, and C hromatographic system^ Proceed as directed in 
the Assoy under Fonc Acid Tablets . 

Assay preparaf/on—Dilute an accurately measured volume 
of Injection, quantitatively and stepwise, with an aqueous 
solvent containing 2 mL of ammontum hydroxide and i g of 
sodium perchlorate per 100 ml, to obtaln a solution havmg 
a concentration close to that of the Standard preparation 
and between 0,20 and 0,80 mg per mL. 

Procedurę —Proceed as directed rn the Assay under Folie 
Add Tablets, and caltulate the guantity, in mg, of folie acid 
(Ci9Hi9N 7 Q*) in each ml of the Injection. 


Folie Acid Tablets 


DEFINITION 

Folie Add Tablets contain NLT 90.0% and NMT 115.0% of 
the labeled amount of folie acid (C10H19N7O*). 

IDENTIFICATION 

a A. ULTRAV10UT ABSORPTION 

Sample solution; Digest the guantity of powderecl Tab¬ 
lets, equivalent to 100 mg of folie acid, with 100 mL of 
0,1 N sodium hydroxide, and fflter. Adjust with hydro- 
chlonc acid to a pH of 3.0, Cool to 5°, filter, and wash 
the precipitate of folie acid with cold water until the 
last washing shows an absence of chloride. Then wash 
with acetone, and dry at 80° for 1 h. Dissotve the resi- 
due in 0.1 N sodium hydroxide to obtain a 10-pg/mL 
solution. 


Acoeptance criteria: The UV absorption spectrum of 
the Sample solution exhlbits maxima and minima at the 
same wavelengths as that of a similar solution of USP 
Folie Acid RS, concomitantly measured. The absorbance 
ratio AitefAm is 2,80-3.00. 

ASSAY 

■ Procedurę 

Mobile phase: Transfer 35,1 g of sodium perchlorate 
and 1.40 g of monobasic potassium phosphate to a l-L 
volumetric fiask. Add 7,0 mL of 1 N potassium hydrox- 
ide and 40 mL of methanol, dilute with water to vol- 
ume, and mix. Adjust with 1 N potassium hydroxtde or 
phosphoric acid to a pH of 7.2, 

Diluent: Agueous solution containing 2 mL of ammo¬ 
nium hydroxide and 1 g of sodium perchlorate per 
100 ml 

System suitability solution: 0.2 mq/mL each of USP 
Folie Acid RS and USP Folie Add Related Compound A 
RS in Diluent. [Notę —Before use, pass througn a filter of 
1-pm or ftner porę sizej 

Standard solution: 0.20 mg/mL of USP Folie Acid RS, 
corrected for water content in Diluent 
Sample solution: Equivalent to 0.2 mg/mL of folie acid, 
from NLT 20 powdered Tablets in Diluent ; shake gently 
to aid dissoluuon, and filter, discarding the first portion, 
Chromatographic system 
(5ee Chromatograpny (62^) / System Suitability. ) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packlng LI 
Fiow ratę: 1 mL/min 
Injection size: 25 ul 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability reguirements 

Re solution: NLT 3.6 between folie add related com¬ 
pound A (calcium formyltetrahydrofolate) and folie 
add, System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
folie acid (C 19 H 15 N 7 G*/ in the portion of Tablets taken: 

Result - (fu/rs) x (Cs/Cy) x 100 

tu = peak area of foiic acid from the Sample 
solution 

O = peak area of folie acid from the Standard 
solution 

Q = concentration of USP Folie Acid RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of folie add in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.Q%-115.0% 

PERFORMANCE TESTS 

■ Dissolution (711) 

Medium: Water; 500 mL 
Apparatus 2: 50 rpm 
Time; 45 min 

Standard solution: Solution having a known concentra- 
tion of USP Folie Add RS, correctea for water content, 
in Medium 

Sample solution: Filtered portion of the solution under 
test, suitably diluted with the Medium tf necessary 
Analysis 

Samples: Standard solution and Sample solution 
Proceed as directed in the Assay, making any necessary 
modifications. 
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Caleufate the percentage of the labeled amount of 
folie acid (C^Hi 9 N? 06 ) dissolved: 

Result = (r u /r s ) x (C s x D x VIL) x 100 

ru - peak area of folie acid from the Sample 
solution 

r$ - peak area of folie aeid from the Standard 
solution 

Cs = eoneentration of USP Polic Atid RS in the 
Standard solution (mg/mL) 

D = diiution factor for the Sample solution 
V = volume of Medium , 500 mL 
i = tabel clalm (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of folie 
atid (C 19 H 19 N 7 GĆ) is dis$olved. 

* Uniformity of Dosage Units (905): Meet the 
requirements 

A0DITIONAL REQUIREEVIENT5 

® Packaging AND Storage: Preserve in wdl-dosed 
containers, 

9 USP Reference Standard* {11} 

USP Folie Acid RS 

USP Folie Acid Related Compound A RS 
Ca I c i u m for myl te tra hyd rofo I a te. 



CaiHłaNaO^sNaio 1728.08 

ct-D-Glucopyranoside, methy! 0”2-deoxy-ó-Q-5uJfo- 
2-(su]f0amino)-o.-D-glucopyranosyl-{1^4>O-/?-D- 
glucopyranuronosyh{l-44)-0-2“deoxy-3,ó-di-0-5ulfo- 
2-(sulfoamin o)-a-D-glucopy ranosy f-(1 -44)- 0-2- O-su ffo-cx-L- 
idopyranuronosyl-(1 ->4)-2deoxy-2-(su3foamino)-, ó-(hy- 
drogen suifate), decasodium salt; 

MethyI 0-2-deoxy-6-O-sulfo-2-(sulfoamino)-oc-D-glucopyra¬ 
nosy l-(1 ”44)-0-jS-D-glucopyranuronosyl-(l -^4)-Q~2-deoxy- 
3,6-di-0-suffo-2-(sulfoamino)-a-D-glucopyranosy[-(l“44)-0- 
2-0-$uJfo-cx-L-idopyranuronosy]-{1->4)-2-deoxy-ó-0-sulfo- 
2-($u[foamino)-u.-D-g]ucopyranosEde, decasodium salt 
[1 14870-03-0]. 

DEFINITiON 

Fondaparinux Sodium is the sodium salt of a synthetic 
sulfated pentasaccharfde anticoagulant baseo on the anti- 
thrombin binding moiety of heparin. It is synthesized 
from a natura! sou rce of chi rally pure sugars (mono- and 
di-saccharides). A rangę of coupling, (de)protectlon and 
functionalizatlon reactions leads to crude fondapannux so¬ 
dium, whith is further purified to yield the drug sub- 
stance. Fondapannux Sodium eon tai ns NIT 95,0% and 
NMT 103.0% of fondaparinux sodium, calculated on the 
anhydrous and solyent-free basls. Fondapannux Sodium is 
a wnite to off-white powder. 

IDENTIFICATION 
o A. 13 C NMR Spectrum 

NMR reference: Dissolve in 1 mL of deuterium oxide 
20 mg of (2,2,3,3-{d4)-3-(tnmethylsilyl)prQpionic acid 
sodium salt (TSP), enriched to 98% aeuterated or T 
equivalent, as a Chemical shift reference. 


Standard solution: NLT 40 mg/mL of USP 
Fondaparinux Sodium Identification RS in deuterium 
oxide 

Sample solution: NLT 40 mg/mL of Fondaparinux So¬ 
dium in deuterium oxide 

Instrumental conditions 

(See Nuclear Magnetic Resonance Spectroscopy (761).) 
Modę: NMR, pulsed (Fourier transform) 

Frequency: NLT 100 MFIz {for n C) 

Temperaturę: 40° 

System suitability 
Sample: Standard solution 

Using a pulsed (Fourier transform) NMR spectrometer 
operating at NLT 100 MHz for 13 C, acguire a free in- 
duction decay (F1D) using a 90° pulse and a 5-s delay. 
Record the U C NMR spectra of tne NMR reference at 
40°, and set the tri methy Isilyf resonance to 0.0 ppm. 
Collect the n C NMR spectrum with a spectral window 
of at least 235 to -10 ppm with spinning at 20 Hz, 
using linę broadening of NLT 1. The number of tran- 
sients should be adjusted until the signal-to-noise ratio 
of the sEgnai for the C-l in the /J-D-glucopyra- 
nosyluronic acid ring of fondaparinux sodium in the 
Standard solution meets the suitability requirements. 
The Standard solution shall be run at least daily when 
the Sample solution is being run. The Chemical shift for 
the C-l resonance of the /f-D-glucopyranosyluronic 
acid ring of fondaparinux sodium in the Standard solu¬ 
tion should be observed at 103.9 ±0,1 ppm. Record 
the n C NMR spectrum of the Sample solution at 40° 
using the same conditions. 

Suitability reguirements 

Number of translents: The signal-to-noise of the /3 -d- 
glucopyranosylu ronić acid ring of fondaparinux so¬ 
dium in the Standard solution \s at least 20/1 in the 
region near 103.9 ppm. 

Chemical shift: The trimethylsilyi resonance for the 
NMR reference should be set to 0.0 ppm, which acts 
as an external calibration for all samples. 

Chemical shifts for system suitability: The O-methyl 
and two carbonyl carbons of fondaparinux sodium 
should be observed at 58.2, 176.7, and 178.0 ppm, 
all ± 0.3 ppm, respectively, in the Standard solution. 
Analysis 

Sample: Sample solution 

Acceptance criteria: Resonanees for fondaparinux so¬ 
dium should be observed at 58.2, 59.5, 60.5, 60,8, 

68.9, 69,2, 69,6, 98.9, 100,4, 101.1, 102.4, 103.9, 

1 76.7, and 1 78.0 ppm. The Chemical shifts of these sig- 
nals do not differ by morę than ±0.3 ppm. Other sig- 
nals of variable heights and Chemical shifts, attributabie 
to fondaparinux sodium, may be seen between 
58.0-80.5 ppm and 98.7-104.5 ppm. 

O B. Chromatographic Identity 

Analysis: Proceed as directed in the Assay. 

Acceptance criteria: The retention tirne of the major 
peak of the Sample solution corresponds to ±5% of thaf 
of the Standard solution. 

» C. Sodium Determination 

Analysis: Proceed as directed in Sodium Determination. 
Acceptance criteria: It meets the reguirements. 

ASSAY 
* Procedurę 

5 mlVf phosphate solution: Dissolve 0.21 Og of mono- 
basic sodium phosphate dihydrate and 0.650 g of diba- 
sic sodtum phosphate dihydrate in water, and dilute 
with water to T000 mL. pH of solution is approximately 
7.3, 

Solution A: 1 5 ± 10 ppm dImethyisulfoxtde (DMSO) in 
5 mM phosphate solution (1 in 67000, v/v). Fliter before 
use. 

Solution B: 2.0 M sodium chloride solution with 5 mM 
phosphate solution 
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Mobile phase: See Tobie 1. 

[Notę —Make adjustments to Solution A as necessary, 
and degas the Mobile phase and the sam ple before 
use. Dissolved gas in the injected solution may lead to 
baseline interference. Degassing of the Mobile phose is 
critical to obtain a suitable signal-to-noise ratio and 
higher sensitivity. An eluant generator 1 installed be- 
tween the injector and the column may reduce the 
baseline interference,] 


Table 1 


Time 

(mini 

Solution A 
(%) 

Solution B 

(%> 

0 

50 

50 

5 

50 

50 

25 

5 

95 

30 

5 

95 

35 

50 

50 

50 

50 

50 


System suitabllity solution: 5.0 mg/mL of U5P 
Fondaparinux Sodium System Surtability Mixture A RS 
Standard solution: 5,0 mg/mL of USP Fondaparinux 
Sodium for Assay RS in water. Prepare in duplicate. 
Sensitivity check solution: 0.01 mg/mL of USP 
Fondaparinux Sodium for Assay RS in water from the 
Standard solution 

Sample solution: 5.0 mg/mL of fondapannux sodium 
in water. Prepare in at least duplicate. 

Blank: Water 
Chromatographk system 
(See Chromatograpny (62^ ś System Suitabilrty.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4-mm x 25-cm; packing L46 

Column temperaturę: 25° 

Flow ratę: 1.0 mL/min 
Injection volume: 100 liL 
System suitabilrty 

Sampies: System suitabiiity solution, Standard solution , 
Sen$itivity check solution, and Blank 
Inject the Blank in duplicate, the Sensitivity check solu- 
tion , and the System suftability solution. Inject the Stan¬ 
dard solution at least six times consecutively. 

Suitabiiity requirements 
Specifkrty and baseline drift 
The chromatogram of the second Blank injection 
shows a basen ne drift between 0,00 and 0.02 AU 
over 30 min. If necessary, adjust the DMSO content 
of the Mobile phase untfl an acceptable baseline is 
achieved. 

The chromatogram of the second Blank injection does 
not contain peaks between 3,00 and 30,00 min. 
Signal-tomoise rafio: NLT 10 for the fondaparinux 
peak in the chromatogram of the Sensitivity check 
solution 

Chromatogram srmilarity: The chromatogram of the 
System suitabiiity solution corresponds to that of the 
chromatogram provided with USP Fondaparinux So¬ 
dium System Suitabilrty Mixture A RS. 

Relative standard deviation: For six consecutive in- 
jections of the Standard solution, the calculated % 

R5D of the area of the fondaparinux peak is NMT 
2.0%. The retenlion time of the fondaparinux peak 
should be ±5% of the mean value, The calculated % 
RSD of the response factors for all replicate injections 
of the Standard solution h NMT 2.0%. The calculated 
% RSD of the pooled response factors for all injec* 
tions of the Standard solution is NMT 2.0%. The % 
RSD of the mean response factors for each duplicate 
Standard solution is NMT 2,0%. 


1 One suitable eluant generator is Dione* DEGAS EG40/50 (12x17 cm, thick* 
ness 2.2 em). 


Analysis 

Sampies: Standard solution and Sample solution 
Inject the Standard solution at least six times consecu- 
tively and the Sample solution in duplicate. Record the 
chromatograms and measure the retention times and 
areas for tne major peaks (excluding peaks before 3.00 
and after 30.00 min). 

For each fnjection of the Standard solution, calcu late a 
respnnse fartnr (F*): 

h = (Cs/fs) 

C s - concentration of fondaparinux sodium in the 
Standard solution (mq/mL) 

= peak response of fondaparinux sodium from 
the Standard solution 

Catculate the mean response factor (F M ) for each 
duplicate injection, and determine the % RSD for the 
peak areas of fondaparinux sodium (r$) for six 
consecutive injections of the Standard solution. 

Using the mean response factor, calculate the 
percentage of fondaparinux in the portion of sample 
taken: 

Result (% w/w) = (Fm x r u x D x 100)/ W 

Fm = mean response factor for each duplicate 
injection 

ru = peak response of fondaparinux sodium in the 
Sample solution 

D - dilution factor for the sample (mL) 

W = weight of fondaparinux sodium taken to 
prepare the Sample solution (mg) 

Acceptance criteria: 95.0%-l 03.0% on an anhydrous 
and solvent-free basis 

OTHER COMPONENTS 

* Sodium Determination 

(See Atomie Absorption Spectroscopy (852).) 

2% Nitric acid solution: 21 mL nitne acid diluted with 
water to 1000 mL 

Sodium solution: 1000 ppm sodium in 2% Nitric acid 
solution 

Standard Solutions: Prepare Standard Solutions contain- 
ing 20, 30, 40, 50, and 60 ppm of sodium ion from the 
Sodium solution, diluting with 2% Nitric acid solution. 
Sample solution: 0,3 mg/mL of Fondaparinux Sodium 
in 2% Nitric add solution 

Analysis: Concomitantly determine the absorbances of 
the Sample solution and Standard Solutions at 330.2 nm 
by using a sodium hollow-cathode lamp and an 
air-acetylene flame. Using the absorbances of the Stan¬ 
dard Solutions, determine the sodium content in the 
Sample solution after appropriate blank correction, 
Acceptance criteria: 11.5%-l 5.0% on the anhydrous 
and solvent-free basis 

IMPURITIES 

* Free Sulfate and Residual Chloride Determination 

Mobile phase: 3 mM carbonate solution containing 
0.106 g of sodium carbonate and 0.168 g of sodium 
hydrogen carbonate in 1000 mL of water 
Standard solution 1: Dissolve 164.9 mg of sodium 
chloride in 80 mL of water, and dlluce with water to 
100.0 mL. 

Standard solution 2: Dissolve 147.9 mg of anhydrous 
sodium sulfate in 80 mL of water, and dilute with water 
to 100.0 mL, 

Standard solution 3: Dilute 1.0 ml of Standard solution 

1 with water to 100.0 mL. 

Standard solution 4: Dilute 1.0 mL of Standard solution 

2 with water to 100.0 mL. 

Calibration standard Solutions: Using appropriate 
volumes of the Standard Solutions, prepare calibration 
standards as shown in Tobie 2 . 
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Table 2 


Concentra- 

tlon 

Volume of 
Sulfate 
Solution 
(mL) 

Volume of 
Chloride 
Sotution 
(mL) 

Finał Volume 
(mL) 

0.5 ppm SOa‘ 2 
n ppm O- 

5.0, Standard 
solution 4 

10.0, Standard 
sotution 3 

100,0 

2.5 ppm SOj- 2 
/2.5 Dom Cl- 

0.50, Standard 
solution 2 

0,50, Standard 
solution 1 

200.0 

5.0 ppm SO<- 2 
/5.0 DDm CL 

0,50, Standard 
solution 2 

0.50, Standard 
solution 1 

100,0 

20.0 ppm 

SO4 J /20 ppm ^ 

2.0, Standard 
solution 2 

2,0, Standard 
solution 1 

100.0 

50.0 ppm 
SOr 2 /50 ppm 
Cl- 

5.0, Standard 
solution 2 

5.0, Standard 
sotution 1 

100.0 


Resoiution solution: Dissolve 150 mg of sodium nitrite 
In 100.0 ml of water, Combfne 2,0 ml of this solution 
and 2.0 ml of Standard solution I in 80 mL of water, 
and dilute with water to 100.0 mL 
Sample solution: 3 mg/mL of Fondapannux Sodium in 
water 

Chromatographic system 

(See Chromatograpny (621 ) y System Suitability.) 

Modę: LC 

Detector: Conductivity (rangę 200 pS, suppressor cun 
rent 300 mA) 

Column: 4.6-min x 5-cm; packing L23, coupled with a 
neutralization micromembrane suppressor 2 
Regenerating solvent for the suppressor: Ultrapuri- 
fied water in a counter current directron 
Column temperaturę: Ambient 
FIow ratę: 1.0 mL/mtn 
Injection volume: 50 pL 
Run time: 24 min 
System suitability 

Samples: Calibration standard Solutions and Resoiution 
sotution 

Suitability requirements 

Resoiution: NLT 2 between the chloride and nitrite 
ion peaks, Resoiution sotution 

Response stability: ±5% between injections of 5 ppm 
of each of the Calibration standard Solutions before 
and after the Sample sotution 

Relatrve standard deviation: NMT 3% for NLT 5 in¬ 
jections of 5-ppm Calibration standard Solutions 
Analysis 

Sample: Sample sotution 

[Notę—R egenerate the anton-exchange column for 15 
min with 0,1 M sodium hydroxide aTter each injection 
of fondapannux sample, followed by equilibration with 
Mobile phose for 21 min.] 

Inject 50 pL of each of the Calibration standard soiutions 
and 50 pL of the Sample solution in triplicate, The peak 
area responses for the chloride and sulfate ion peaks in 
the chromatograms obtained with the Calibration stan * 
dard Solutions show two peaks corresponding respec- 
tively to chloride ions at a retention time of approxl- 
mately 3,6 min and to sulfate ions at a retention time 
of a p p roxi mately 14.1 m i n. T h e Ca fibra tion s landa rd 
Solutions and the corresponding standard concentra- 
tions are used to construct five-point calibration curves 
for both chloride and sulfate ions. The concentrations 
of sulfate and chloride ions in the 5amp/e Solutions are 
calcu la ted using the standard curves. 

Calculations: Calculate the free sulfate and residual 
chloride ion contents in % w/w of fondaparinux so- 
dlum in the solution to be examined: 

Result = Cs x F X (1 /Cu) x 100 


C s = concentration of the ion calculated from the 
ąuadratic calibration equation (pg/mL) 
f - conversion factor (pg/mt to mg/mL) 

Cu = concentration of Fondaparinux Sodium in the 
Sample solution (mg/mL) 

Report the average of the triplicate determinations. 
Acceptance criteria: NMT 0.30% free sulfate; NMT 
1.0% chloride 

• Organic I&/ipurities 

Analysis: Proceed as directed in the Assay . 

Samples: System suitability solution , Standard solution, 
Sensitivity check solution, Sample solution, and Blank 
Calculate the percentage of each individual impurity in 
the portton of Fondaparinux Sodium taken; 

Result (% area/area) = [r u /(n + r r )] x 100 

r u - peak response of each impurity from the 
Sample solution 

rs - peak response of fondaparinux sodium from 
the Sample solution 

r T ~ sum of all peak responses for impurities from 
the Sample solution 

The total impurities content (% area/area) is the sum of 
all cnean unrounded contents of an individual impurity 
that are NLT 0.200%. 

Acceptance criteria: See Table 3. 


Table 1 


Name 

Relatlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

lmourltv peak A- 1 

0,93 

0.8 fa/a) 

impurity peak 

1 2 

0.6 fa/a) 

Any itnspedfied im- 
ouritv 

— 

0,3 

Total impurities 

■— 

NMT 2,0% 


4 Impurity peak A contains two struclures: Methyl (2-deoxy-2-sodium 
su Ifoami no- 6- O-sodium sulfonaio-a-D-glucopyranosylM 1 Jh(sod ium fi-t> 

gtucopyra nosyf urona te)-(1 —ł4)-{2-deoxy-2-s.od ium su Ifoamino-3 1 6*dr- O-so - 
diurn sullonato-a-D-glucopyranosyłH1-?4)-0odium 2,3-di-Osodkim 
su If o na to-ct-L-idopy ran osyl uronate)-2'deoxy-2-5tidkim su Ifo ami no-6- O-Sodi - 
um sulfonato-a-u-glucopyranoside; and Methyl {2-deoxy^2-formylamino-6- 
O-sod ium s u Ifona to-a-o -gl uco pyran osy I)- (1 -»4)-{sod iu m -fi-o-gl u co pyra - 
nosyI u ron ate)-(1 -^4)-(2-de oJty-2-Sodi u m sul foa mlno-3.Ldl- O-sodi um 
sulfonato-a-D-glucopyranosylHI —>4)-( sodium 2-O-sodium sulfonato-a-L- 
ido pyra nosy I u ron a te) - 2- d eo xy-2~so d I u m su tfoa m ino-6 - O-sodi u m s ulf onato - 
u-D-glucopyranoside, 

[l Impurity peak B can appear as a complex set of peaks and not fully 
resoWed, In such a ca są the Integra tion should be performed su eh that all 
such peaks are combi ned. 

■ PVRIDINE AMD ETHANOL DETERMINATION 

(See Residuai Soivents (467).) 

Pyridine standard solution: tn a 100-mL volumetric 
fiask containing about 20 mL of water, transfer 101.8 jiL 
of pyridine accurately. Dilute with water to 100 mL. 

Internal standard solution: 500-jig/mL solution of 
1-butanol in water 

Standard solution 1: In a 10G-mL volumetric fiask con¬ 
taining about 20 mL of water, transfer accurately 
1.27 mL of ethanol and 1.0 mL of Pyridine standard so¬ 
lution. Diiute with water to 100.0 mL 

Standard solution 2: Standard solution 1 and water 
(1:100). Piepaie in duplfcate (A and B). 

Sample stock solution: 10 mg/mL of Fondaparinux So¬ 
dium in water in triplicate 

Sample solution: 2 mg/mL of Fondaparinux Sodium in 
water from the Sample stock solution 

Blank: Water 

Sample preparation: For the Blank f transfer 5,0 mL of 
water and 5 g of potassium carbonate to an appropriate 
headspace vial, apply stopper, cap, and mix. For sam- 
pies and standards, add 5.0mL of the Sample solution 
or Standard solution 2 with 5 g of potassium carbonate 


2 One suitable suppressor is Dione* A5R$ 300 A mm. 
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and 0.1 mL of the Internol standard sofution to an aq- 
propriate headspace vial, apply stopper, cap, and mix. 

Chmmatographio system 
(See Chmmatography (621), System Su i ta bility.) 

Modę: GC with headspace sampler 
Detector: Flame ioni 2 ation 

Column: G.32-mm x 30-m fused slllca, 1.8-pm film 
thickness; support G43 

Temperatures 

[Notę—A t rnitial temperaturę NLT 3 min between 
injections.] 

Injector: 140 c 
Detector: 250° 

Column: See Tobfe 4, 


Table 4 


Inlttal 

Temperatura 

n 

Temperaturę 

Ramp 

Finał 

Temperaturę 

n 

Hołd Time 
at Finał 
Temperaturę 
(min) 

40 

__ 

40 

20 

40 

10 

240 

0 

240 

— 

240 

5 


Carrier gas: Helium with a linear velocity of 
20-30 cm/s 

Injection type: Split ratio, 1:7 
Head space autosampler 
Sample eqLiilibration temperaturę: 80° 

Sample eguilibration time: 60 min 
Transfer linę temperaturę: 1T 0° 

System suitability 

Samples: Standard sofution 2 ( A and B) and Blank 
Assay a water Blank followed by slx consecutive samples 
of Standard solutton 2(A) t folJowed by a single injertion 
of Standard solution 2(B% 

Suitability requirements 

Blank: The chromatogram of the water Blank should 
not present a peak corresponding to ethanol ar 
pyridine. 

Signai-to-noise ratio: NLT 40 of the pyridine peak in 
tne chroma togram of Standard solution 2 (A) 

Relafive standard deyiation: NMT 5% for the aver- 
age areas of the chromatographic peaks for ethanol 
and pyridine in six consecutive assays 
Analysis 

Samples: Interna! standard solution , Standard solution 
2(A) f and Sample solution 

Calculations: Calculate the ethanol and pyridine con- 
tent in ppm (pg/g) in the portion of Fondaparinux So- 
dium taken: 

Result = Q x (Ry/Rs) x (V/M) x D 

Cj = concentration of Standard solution 2 (jig/mL) 

Ru = peak response ratio of solvent "s" in the 

Sample solution to solvent w s" in the Internat 
standard solution 

R s = peak response ratio of solvent 'V' in Standard 
solution 2 to solvent "s" in the Internal 
standard solution 

V - volume of solution used to prepare the Sample 
solution (mL) 

M - mass of sample dissolved to prepare the 
Sample solution (g) 

D = dilution factor of tne Sample solution 
The average of three independent assays constitutes 
the resufts. 

Acceptance criteria: NMT 5 x 1 0 4 ppm for ethanol and 
50 ppm for pyridine 

SPECIFIC TESTS 

• Bacterial Endotojcins Test <B5): It eon tai ns NMT 25 

USP Endotoxln Units/mg. 


* PH (791): 6*0-8.O, in a solution, at 20°-25° (2.5% w/v) 

* MlCROBIAL ENUMERATION TESTS (61): NMT 350 cfu/g 

* WATER Determinatidn, Method fc (921): It contains NMT 

20.0% (w/w). 

ADDITIONAL REQUIREMENT5 

* Packacing and Storage: Preserve in tight containers, 

and storę at or below 25° in a dry environment. 

* Labeung: Labę] to indicate mass of active drug substance 

J >er Container. 

$P Reference Standards (11) 

USP Endotoxin RS 

USP Fondaparinux Sodium for Assay RS 
USP Fondaparinux Sodium Identification RS 
USP Fondaparinux Sodium System Suitability Mixture A 
RS 


Fondapariniix Sodium Injection 

DEFINITION 

Fondaparinu* Sodium Injection is a sterile solution of 
Fondaparinux Sodium in Water for Injection with sodium 
chioride added for isotonicity. It is a elear, colorless to 
slightiy yellow solution, 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay , 

* B. Identification Tests—Generai., Chioride (191): Pro- 

ceed as directed in the chapten Meets the requirements 
of the Chioride and Sulfate (221) test, 

ASSAY 

* Procedurę 

5 mM phosphate solution: 0.21 Og of monobask so¬ 
dium phosphate dihydrate and 0.650 g of dibasic so¬ 
dium phosphate dihydrate. Dissolve in and dilute with 
water to 1000 ml, pH is approximatefy 7.3. 

Solution A: 15 + 10 ppm or dimetfylsuffaxide (DMSO) 
in 5 mM phosphate solution (1 in 6/000, v/v) 

Solution B: 2.0 M sodium chioride solution in 5 mM 
phosphate solution 

Mobile phase: See Tobie ?, [Notę—M ake adjustments 
to Solution A as necessary, and degas the Mobile phase 
before use, Dissolved gas in the injected solution may 
lead to baseline interference, Degassing of the Mobile 
phase is critical to obtain a surtable signai-to-noise ratio 
and higher sensitivity. An etuant generator 1 instalied be¬ 
tween the injector and the column may reduce the 
baseline interference,] 


Table T 


Time 

(mtn) 

Solution A 

(%> 

Solution B 

(%) 

0 

50 

50 

5 

50 

50 

25 

5 

95 

30 

5 

95 

35 

50 

50 

50 

50 

50 


System suitability solution: 5.0 nig/mL of USP 
Fondaparinux Sodium System Suitaoiiity Mixture B RS 
Standard solution: 5.0 mg/mL of USP Fondaparinux 
Sodium for Assay RS rn water. Prepare in duplicate. 

1 One SUi table eluant generator is DJone* DEC AS EC ^A 0/50 (12x17 cm, tbieft- 
ness 2.2 cm). 
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Sensitivity check solution: 0*01 mg/mL of USP 
Fondapannux Sodium for Assay RS in water from the 
Standard solution 

Sample solution: Transfer the contents of prefilled sy- 
ringes to a suitable Container, and mix well, Dilute with 
water, if needed, to obtain a 5.0-mg/mL solution of 
fondaparinux sodium* 

Blank: Water 
Chromatographk system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 210 nm 

Column; 4-mm x 25-em; packing L46 

Column temperaturę: 25° 

Flow ratę: 1.0 mL/min 
Injection vofume: 100 ^lL 
System suitability 

Samples: System suitability solution , Standard solution, 
SensitMty check solution , and Blank 
inject the Blank in duplicate, the SensitMty check solu¬ 
tion, and the System suitability solution , Inject the 
Standard solution at least six times consecutrvely. 
Suitability requrrements 

Specifidty and baseline drift: The chromatogram of 
a second Blank injection shows a baseline drift be- 
tween 0.00 and 0.02 AU over 30 min. If necessary, 
adjust the DMSO content of the Mobile phase Lrntil an 
acceptable baseline is achieved. The chromatogram 
of a second Blank injection does not contain peaks 
between 3.00 and 30.00 min. 

Chromatogram similarity: The chromatogram of the 
System sunabllity solution corresponds to that of the 
reference chromatogram proviaed with USP 
Fondaparinux Sodium System Suitability Mixture B 
RS. 

Signal-to-noise ratio: NLT 10 for the fon da pa rin mc 
peak in the chromatogram of the SensitMty check 
solution 

Resoiution: NLT 1 *2 between fondaparrnux related 
compound C and fondaparinux related compound D, 
System suitability solution; NLT 1.1 between 
fondaparinux related compound F and fondaparinux 
related compound G (see Tobie 2), System suitability 
solution 

Standard agreement: The difference in the mean re¬ 
sponse factors for each Standard solution is NMT 
2.0%. 

Relative standard deviation: For six consecutive in¬ 
jections of the Standard solution the calculated % RSD 
of the area of the fondaparinux peak js NMT 2.0%. 
The retention time of the fondaparinux peak should 
be ±5% of the mean value. The calculated % RSD of 
the response factors for six consecutive injections of 
lhe Standard solution is NMT 2.0%. The calculated % 
RSD of the pooled response factors for all injections 
of the Standard solution is NMT 2.0%. The % RSD of 
the mean response factors for the duplicate prepara- 
tions of the duplicate Standard Solutions is NMT 
2 . 0 %. 

Analysis 

Samples: Standard solution and Sample solution 
Inject the Standard solution at least six times consecu- 
tłvcly, Inject duplicate preparations of the Sample solu¬ 
tion . Record the chromatograms, and measure the re¬ 
tention times and areas for the major peaks (exeluding 
peaks before 3.00 and after 30.00 min). 

Cakulations: For each injection of the Standard solu¬ 
tion calculate a response factor 

h » (Cs/rs) 

O = concentration of fondapartnux sodium in the 
Standard solution (mg/mL) 

rs = peak response of fondaparinux sodium from 
the Standard solution 


Relative retention times (RRT) are calculated by 
dividing the retention time of the peak by the 
retention time of fondapannux established by the 
Standard solution, Using the mean response factor 
(Fm), calculate the concentration (mg/mL) of 
fondaparinux sodium in each injection of the Sample 
solution : 

Resuk - Fm x ro x D u 

F m = mean response factor from the Standard 
solution 

r u = peak response of fondaparinux sodium in the 
Sample solution 

Dy = difution factor for the Sample solution , if 
needed 

Acceptance criterla: 90%-f 05% (for the 2.5-mg/0.5- 
mL injection) or 95%-105% (for the 5.0-mg/0.4-mL, 
7.5-mg/0.6-mL, and TQ-mg/0,8-ml injections) 

IMPURITiES 

* Free Sulfate Determination 

[Notl—R egenerate the anion-exchange column for 15 
min with 0.1 M sodium hydroxide after each injection 
of fondaparinux sample, followed by equilibration with 
Mobile phase for 21 min.] 

Mobile phase; 3 mM carbonate solution using 0.106 g 
of sodium carbonate and 0.168 g of sodium hydrogen 
carbonate in 1000 mL of water 

Standard solution 1: Prepare a 1000-ppm sulfate solu¬ 
tion, using anhydrous sodium sulfate in water. 

Standard solution 2: Prepare a 10-ppm sulfate solution 
by diluting Standard solution 1 in water. 

5ensitivity check solution: Dilute 1.0 mL of Standard 
solution 2 with water to 5.0 mL. 

Resoiution solution: 0,100 g of anhydrous sodium suh 
fate and 0,100 g of sodium chloride. Dissolve in and 
dilute with water to 100.0 mL. Dilute 1.0 mL with water 
to 100.0 mL. 

Sample solution: In triplicate, combine and mix the 
contents of a suitable number of syringes. Dilute 0.8 ml 
(strengths of 5,0 mg/0.4 mL, 7.5 mg/0,6 mL, and 
10,0 mg/0,8 mL) or 2.0 mL (strengtns of 1,5 mg/0.3 mL 
and 2,5 mg/0.5 mL) with water to 5.0 mL. 

Blank: A sample of the water used to prepare other 
Solutions 

Chromatographk system 

(See Chromatography (621), System Suitability), 

Modę: LC 

Detector: Conductivity; rangę 200 u5, suppressor cur- 
rent 300 mA 

Column: 4.6-mm x 5-cm; packing L23, coupfed with a 
neutralization micromembrane suppressor* 

Column temperaturę: Ambient 
Regenerating so!vent for the suppressor: Ultrapuri- 
fied water in a counter current airection 
Flow ratę: 1.0 mL/min 
Injection volume: 50 ^iL 
Run time: 24 min 
System suitability 

Samples: Standard solution 2 t SensitMty check solution, 
Resoiution solution, and Blank 

Suitability reguirements 

Specifkity: The chromatogram of a second Blank in¬ 
jection does not contain a peak corresponding to the 
sulfate ion. 

Signal-to-noise-ratio: NLT 10, SensitMty check 
solution 

Resoiution; NLT TO between the sulfate and chloride 
peaks, Resoiution solution 

Relatlve standard deviation: NMT 5% of the re¬ 
sponse factors for $ix consecutiye injections of Stan¬ 
dard solution 2 

2 One suitable suppressor is Dione* ASRS 300 4 mm. 
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Standard agreement: NMT 5% difference in the 
mean response factors for each Standard solution 2 
injection 

AnaŁysts: Inject the Blank in duplicate, the Sensitmty 
check solution , and the Resolution solution. Inject Stan¬ 
dard solution 2 at least six times consecutively. Inject 
triplicate preparations of the Sample solution . Retord the 
chromafograms, and measure the retention times and 
areas for tne sulfate peaks found. 

Calculations: For each injection of Standard solution 2 t 
caleufate a response factor (F): 

F= (Q/r s ) 

C s - concentration of sodium sulfate In Standard 
solution 2 (mg/mL) 

r* - peak response of the sulfate peak from 
Standard solution 2 

Using the mean response factor (Fm), calculate the 
concentration (% w/w) of free sulfate in each 
injection of the Sample solution: 

Result - Fm X fu x Du x (Mri/Mn) x (100/C) 

Fm = mean response factor from Standard solution 2 
Tu - peak response of the sulfate ion in the Sample 
solution 

Dv = dilution factor for the Sample solution 
M rJ s? molecuiar weight of the sulfate ion, 964 

M r2 = molecuiar weight of sodium sulfate, 142.0 

C - nominał concentration of fondapannux 
sodium In the content of the synnge 
Acceptance criteria: NMT 0.50% (w/w) 

* Organic Impurities 

System suitability solution, Standard solution, Sensie 
tivity check solution, Sample solution, and Chromat- 
ographic system: Proceea as directed in the Assay. 
Samples: System suitability solution , Standard solution , 
Sensitivky check_ solution , Sample solution, and Blank 
Calculate the percentage (area/area) of each indivtdual 
unspecified impurity for each injection of the Sample 
solution: 

Result = [ru/(fT + fs)] x 100 

rt; ~ peak response of each impurity from the 
Sample solution 

rj = sum of all the peak responses for degradation 
impurities from the Sample solution 
r s = peak response of fondaparinux sodium from 
the Sample solution 

Taking into account the response factors for specified 
impurities {see Table 2), calculate the individual 
content (% w/w) of specified fondaparinux related 
compounds B, C, ano G: 

Result - (fu x F,x 100)/{[I(rt/X F,)} -f r s ] 

ru = peak response of each impurity from the 
Sample solution 

Fi = relative response factor for the individua! 
impurity peak (response factor of 
Fondaparinux sodium/response factor of 
individual impurity [see table 2]) 
n - peak response of fondaparmux sodium from 
the Sample solution 

Calculate the total degradation product content by 
summing the mean unroundea content values for the 
following peaks: fondaparinux related compounds A, 

B, C, D, F, and G and any unspecified impurities that 
are not synthetic impurities. Exclude peaks below the 
LOQ (0.003% w/w for fondaparinu* related 
compound B, 0,002% w/w for fondaparinux related 
compound G, and 0.200% for all other degradation 
products and fondaparrnu* related compound E). 


Individual impurities: See Table 2. 


Table 2 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Fondaparinux 
related 
compound A 

0.35 

1-0 

1.0 fa/al 

Fondapanmjx 

related 

compound B a 

0.48 

70 

0.150 fw/w) 

Fondaparinux 

related 

comoound O 

0.76 

1.0 

0.8 (w/w)/Q.4 
fw/wV 

Fondaparinux 
related 
compound D 

0.80 

1.0 

0,8 fa/a) 

Fondaparinux 

related 

compound l d 

0,93 

— 

— 

Fondaparinux 

related 

compound F* 

1.29 

1.0 

2.0 fa/a> 

Fondaparinux 

related 

compound G r 

1.34 

100 

0.10 fw/w) 

Fondaparinux 

sodium 

— 

1.0 

— 

Total impurities 

— 

— 

5.0 


4 M e t hy I - 0-{4 - deoxy-2- O-sul fo-a-i-th reo-hex-4-enopy ra nosy I u ro na tej- 
(1 ->4) - 0 (2 -deo y.y-6- O-s ulf o-2-su Sfa m i n o-a-D-g lu c opyra no$3 de) P tetraso- 
dium salt. 

b Mcthyf 0-C2 dcDKy-6-0-5ulfo-2‘(Sijlfoamfno)-cc-D-gjucopyranosyl)-CT ->4)- 
0- O-glucopyranosyl u ro n ate)-{ 1 ->4) - 0-( 2 deoxy-\ 6d I-- O-su If o -2 ■ am in fl¬ 
et-D-g lucopyran osyr(1 —> 4)- O-2-O-s ul fo-a-L-idopyranosyl uro na fceM 1-+4M2* 
deoxy-6’G~$dfcK2~(sul f aaminflJ-a-0 -g lucopy ra nosicie), n ona sod tum salt, 

C Q,S (w/w) for Injection at 12.5 mg/ml and 0.4% (w/w) for Injection at 5 
mg/ml. 

<■ Synthetic impurity induded for Identification purposes only and eaduded 
from impurities cafcufations. 

'The fondaparinux related compound F peak can appear as a complex set 
of peaks in the region RRT 1 2 to RRT 1,24. These peaks, whioh may not 
be fully resolved from each other, appear before the fondaparinux related 
compound G peak, In such a case f the integration should be performed 
so that all such peaks are comblned, Specihed degradation products can 
be assigned by reference to the specimen chrom a to gram of the Sysfem 
suitabiffty solution associated with USP Fondapanrrux Sodium System Suita- 
billly Mbtture B RS, 

* 2 -Deoxy^6- O-sul fo^Z^s u If oam i no)' a^D-gl ucapyra n OsyJ-(1^4)-O- (f3-D- 
gl u copy r a nosy lu ro na te)-( 1 ^4)- 0-{ 2'd eoxy- 3,6-d I -O-sti lfo’2-(sulfoamino)-a- 
o-giucopy ranosyl)-(1 ^4)-0-(2-0-sulfo-a-l-idopyranosyluronate)-(1 ->4)-{1, 
2-dideoxy 6- 0-sulf o-2-(su tfoam ino)- D' enogl u co py ranoside), d eca 50 d tum 

salt. 

5PEOFIC TEST5 

* Bacteriai Endotoxins Test (85): NMT 3.3 USP Endo- 
toxin Units/mg of fcndaparinux sodium 

* Particulate IWatter im Injections (788): Meets the re- 
guirements for smaflwoiume injections 

* Sterjlity Tests (71): Where it is labeled as sferile, it 
meets the requrrements. 

* pH (791): 5,0-8.0, in a solution, at 20°-25 E > 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve tn single-dose or in 
multiple-dose containers in Type i glass or other validated 
container-dosure system. Storę at or below 25°. 

* Lareling: Label it to indicate the amount, in mg, of 
fondaparinux sodium in the total volume of contents. 

« OSP Reference Standards (11) 

USP Endotoxin RS 

USP Fondaparinux Sodium for Assay RS 
USP Fondaparinux Sodium System Suitability Mixture B 
RS 
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FormaEdehyde Soiytiora 

CH 2 0 30.03 
Formaldehyde. 

Formaldehyde [50-00-0]. 

» Formaldehyde Solution contains not less than 
34,5 percent, by weight, of formaldehyde 
(CH 2 0), with methanol added (9.0% to 15.0%) 
to prevent polymerization. 

Packaging and storage—Preserve in tight contatners, and 
preferably storę at a temperaturę not below 15°. 

Identification— 

A: Diiute 2 m!_ with 10 mL of water in a test tubę, and 
add 1 ml of silver-ammonia-nitrate TS: metalik: silver is pro- 
dueed eitber in the form of a flnely divided, gray predpt- 
tate, or as a bright, metalllc mirror on the sidfes of the test 
tubę. 

B: Add 2 drops to 5 mL of sulfuric actd in which about 
20 mg of saficylic add has been dissofved, and warm the 
liquicfvery gently: a permanent, deep-red color appears. 
Acidity—Measure 20.0 mL into a fiask containing 20 mL of 
water, add 2 drops of bromothymot blue TS, and titratę 
with 0.1 N sodium hydroxide VS: not morę than 10.0 mL of 
0.1 N sodium hydroxide is consumed, 

Content of methanoi— 

Interna! standard solution —Diiute 10 mL of dehydrated ah 
cohol with water to 100 mL. 

Test solution —To 10.0 mL of Solution add 10.0 mL of the 
Internal standard solution , and diiute with water to 
100.0 ml. 

Standard solution —To 1.0 mL of methanol add 1 0.0 mL 
of the Internal standard solution , and diiute with water to 
100.0 mL 

Chromatographic system (see Chromatography (621))—The 
gas cbromatograph is eguipped with a flame-lonization de- 
tector and a 2- to 4-mm x 1.5- to 2.0-m column containing 
packing S3. The carrfer gas is nitrogen or helium, flowing at 
a ratę of 30 to 40 mL per minutę. The column temperaturę 
is maintalned at 120°. The injection port temperaturę and 
the detector temperaturę are maintamed at 150°. Chromat- 
ograph the Standard solution , and record the peak responses 
as directed for Procedurę: the resofution, fl, between the 
peaks corresponding to methanol and alcohol is not less 
than 2.0. 

Procedurę —Separately inject equal volumes (1 |iL) of the 
Standard solution and tne Test solution into the chroma to- 
graph, record the chromatograms, and measure the re¬ 
sponses for the major peaks. Calculate the percentage (v/v) 
of methanol in the portron of Solution taken by the formula; 

100 x(V m /V)(RuIRs) 

in which Vm is the votume, in mL, of methanol taken to 
prepare the Standard solution; V is the volume, in mL, of 
Solution taken to prepare the Test solution; and Ru and R$ 
are the peak response ratios of methanol to that of the in¬ 
ternal standard obtained from the Test solution and the 
Standard solution, respectlvely: between 9.0% and 15.0% 
(v/v) is found. 

Assay—Into a 100-mL volumetric fiask containing 2.5 mL of 
water and 1 mL of sodium hydroxide TS 2, introduce 1.0 g 
of the Solution to be examined, shake, and diiute with 
water to 100,0 mL. To 10.0 mL of the solution add 30.0 mL 
of 0,1 N iodlne VS. Mix, and add 10 mL of sodium hydrox- 
ide TS 2. After 15 minutes, add 25 ml of diiuted sulfuric 
add and 4 mL of starch TS. Titrate wtth 0,1 N sodium thh 
osutphate VS. Each 1 mL of 0.05 M iodine is equivalent to 
1.501 mg of CH 2 0. 



(C10H24N2O<) 2 ■ OHaOa ■ 2H 2 0 840.91 

(±)-2"-Hydroxy-5 r 4^*)-1-hydroxy-2-[[(/? # )-p-methoxy-o',- 
methylphenethyljaminojethyljformanilide fumarate (2:1) 
(salt), dihydrate [183814-30-4], 

DEFINITION 

Formoterol Fumarate contains NLT 98.5% and NMT 
101.5% of formoterol fumarate [(C^H^NsOO^ ■ C 4 H 4 O 4 ], 
calculated on the anhydrous basis, 

IDENTIFICATION 

* A. INERARED ABSORPTION (197K) 

* B. The retention time of the formoterol peak in the 5orm 

pie solution corresponds to that of the Standard solution, 
as obtained in the Assay. 

A55AY 
e Procedurę 

Buffer: 6.1 g/L of monobasic sodium phosphate and 
1.0 g/L of di basie sodium phosphate dihydrate in water. 
[Notę—T he pH is 6.0 ±0,1.] 

Solution A: 3.7 g/L of monobasic sodium phosphate 
and 0.35 g/L of phosphoric add in water. [NOTĘ —The 
pH is 3.1 ±0.1.] 

Solution B: Acetonitnle 
Mobile phase: See Tahie L 


Table 1 


Time 

(mml 

Solution A 
(%> 

Solution B 

(%) 

0 

84 

16 

10 

84 

16 

12.7 

30 

70 

12.8 

84 

16 

18 

84 

16 


Diluent: Acetonitnle and Buffer (1 6:84) 

Standard solution: 0.2 mg/mL of USP Formoterol 
Fumarate RS in Diluent 

Sample solution; 0,2 mg/mL of Formoterol Fumarate En 
Diluent 

Chromatograpbtc system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Coiumn: 4.6-mm x 15-cm; 5-pm packing L7 
Flow ratę: 1.0 mL/min 
Injection volume: 10 |iL 
System suitability 
Sample: Standard sotution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 0.73 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of formoterol fumarate 
[(C19H24N2O4);, - C4H4O4] in the portion of Formoterol 
Fumarate taken: 

Result - (ru/rś) x (Cj/Cu) x 100 
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fu - peak response of formoterol from the Sampie 
solution 

r% = peak response of formoterol from the Standard 
solution 

C s = concenfration of USP Formoterol Fumarate RS 
in the Standard solution (mg/mL) 

Cu = concentration of Formoterol Fumarate in the 
Sampie solution (mg/mL) 

Acceptance cnterla: 98.5%-101.5% on the anhydrous 
basis 

IMPURfTIES 

• Resioue on Ignition (281) 

Sampie: 1 g 

Acceptance criteria: NMT 0.1% 


Deiete the folio wing: 

Heavy METALS, Method I! (231): 20 ppm# comdaifHoiS) 

* Organic Impurities 

Buffer, Solution A, Solution B, and Dlluent: Proceed 
as directed in the Assay . 

Mobile phase: See Tobie 2 . 


Table 2 


Time 

(min) 

Solution A 

(%) 

Solution B 

<%ł 

0 

84 

16 

TO 

84 

16 

37 

30 

70 

40 

84 

16 

55 

84 

16 


System suitability solution: 0.2 mą/mL of USP 
Formoterol Fumarate System Suitability Mixture RS in 
DiluenL Sonicate to dissolve prior to finał diiution. 
Sampie solution: 0.20 mg/mL of Formoterol Fumarate 
in Óiluent. Sonicate to dissolve before finał diiution. 
Chromatographic system 
(See Chmmatography (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 
Coltimn: 4,6-mm x 15-cm; packing L7 
Flow ratę: 1 mL/min 
Injectlon volume: 20 pL 
System suitability 
Sampie: System suitability solution 
[Notę —The relative retention Limes for the peaks are 
given in Table 3.] 

Suitability requirements 

Resolution: NLT 1.5 between formoterol related 
compound G and formoterol related compound A 
Peak-to-valley ratro: NLT 2.5 for formoterol related 
compound C and formoterol 
Analysis 

Sampie: Sampie solution 

Calculate the percentage of each impurity in the por- 
tion of Formoterol Fumarate taken: 

Result = (ru/rr) x (1 IF) x 100 

fu - peak response of each impurity from the 
Sampie solution 

rr = sum of the responses of all peaks from the 
Sampie solution 

F = relahve response factor for each peak (see 
Table 3) 

Acceptance criteria: See Table 3. Disregard any peak 
less than 0.05%. 


Table 3 


Name 

Relatlve 

Retention 

Time 

Relatiye 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

Formoterol related 
compound G 

0.4 

1.0 

OJ 

Formoterol related 
compound A 

0.5 

0.57 

0.3 

Formoterol related 
compound B 

0.7 

TO 

0.2 

Formoterol 

TO 

_ 

_ 

Formoterol related 
compound C 

T2 

T.O 

0.2 

Formoterol related 
compound D 

1-3 

TO 

0.2 

Formoterol refated 
compound E 

T8 

TO 

0,1 

Formoterol related 
comoound F 

2.0 

1.0 

0,2 

Formoterol related 
compound H 

2.2 

1.0 

OJ 

Any fndividual 
unspecified impurity 

— 

TO 

OJO 

Total 

— 

— [ 0.5 


* Limu of Formoterol Related Compound r 

Buffer: 4.2 g/L of tri basie potassium phosphate. Adjust 
with potassium hydroxide or phosphoric acid to a pH 
of 12.0 ±0.1. 

Mobile phase: Acetonitrile and Buffer (12:88) 

System suitability solution: 0.1 mg/mL of USP 
Formoterol Fumarate Resolution Mrxture RS 
Sampie solution: 0,1 mg/mL of Formoterol Fumarate 
Diiuted sampie solution: 0.2 pg/mL of Formoterol 
Fumarate from the Sampie solution 
Chromatographic system 
(See Chmmatography (621), System Suitability .) 

Modę: LC 

Detector: UV 225 nm 
Column; 4.6-mm x 15-cm; packing L67 
Flow ratę: 0.5 mL/min 
Injection volume: 20 pL 
System suitability 
Sampie: System suitability solution 
[Notę —The re!ative retention times for formoterol and 
formoterol related compound I are 1.0 and 1.17, 
respettively.] 

Suitability reguirements 

Peak-to-valIey ratio: NLT 2.5 for formoterol related 
compound I and formoterol 
Analysis 

Samples: Sampie solution and Diiuted sampie solution 
Acceptance criteria: NMT 0.3%; the peak area of 
formoterol diastereomer in the Sampie solution is NMT 
1.5 times the peak area of formoterol fumarate in the 
Diiuted sampie solution . 

5PECIFBC TESTS 

* PH (791) 

Sampie solution: 1 mg/mL in water 
Acceptance criteria: 5. 5-6 .5 

* Water Determination, Method /(921): 4.0%-5.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-dosed light-re- 
sistant containers. 

* USP Reference Standards (11) 

USP Formoterol Fumarate RS 
USP Formoterol Fumarate Resolution Mixture RS 
Mlxture of formoterol and formoterol related com¬ 
pound L 

Formoterol related compound I: W-[2-hydroxy-5-[(l RS)- 
1 -hydroxy-2-[[(1 Sft)-2-(4-methoxyphenyl)- 
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1 -methy]ethyl]amino]ethyl]phenyl]formamjde fumarate 
salt (2;1)(d!astereoIsomer). 

USP Formoterol Fumarate System Suitabillty Mixture RS 
Mixture of formotero! fumarate and formotero! related 
compounds A, B, C, D t E, F, G, and FL 
Formoteroi related compound 4: 1 -(3-Amino-4-hydrox- 
yphenyl)-2-[[2-(4-methoxyphenyl)- 
1 -metnyfethy[]amino]ethanol, 

FormoteroI related compound B ; N-[2-Hydroxy-5-f0 ff5)- 
1 -hydroxy-2-[ 

[2-(4-meth oxy pheny l)ethyl ja mi nojethy I] pheny Ijformamide. 
Formotero! related compound C; W-[2-Hydroxy-5-[1-hy- 
d roxy-24[2-(4-methoxyphenyi)- 
1 -methylethyl]amino]etnyilpneny!]acetamide. 

Formoterol related compound D: N-[2-Hydroxy-5-[1 -hy- 
droxy-2- [methy![2-(4-m ethoxyphenyj}- 
l-methylethyljammojethyijphenyljformarmde. 

Formoterol related compound E: N-[2-Hydroxy-5-[1 -hy- 
droxy-2-[[2-(4-rnethoxy- 3 -m ethy Ipheny I)- 
1 “methylethyl]amino]ethyl]phenyl]formamide, 

Formoterol related compound F: N-[2-Hydroxy-5-[1 -[ 

[2-hyd roxy-5 -[ 1 -hydrQxy-2-[[2-(4~methoxy phenyl)- 
1 -methylethyl]amFno]ethyE]phenyl]aminoj-2-[ 
[2“(4-methoxypheny3)- 

1 -methy lethyfja m i nojethyi] phenyl]f ormam ide. 

Formoterol related compound G: (2R5)-1-(4-MethoX“ 
yphenyl)propan-2-amine. 

Formoterol related compound H: N-[5-[(1 /?5)-2-[Benzyl 
[(1 /?5)-2-(4-methoxyphenyl)-l -methytethyljamino]- 
1 -hyd roxy ethy f]-2-hyd roxypheny l]f ormam ide 
{monobenzyl analog). 


Foscarnet Sodium 



□ 


CNasO 5 P ■ 6H 2 0 300.04 

Phosphfnecarboxylic add, dihydroxy-, oxide, trisodium salt, 
hexahydrate; 

Phosphonoformic add, trisodium salt, hexahydrate 
[34156-56-4]. 


DEFINmON 

Foscarnet Sodium contains NLT 98.5% and NMT 101.0% of 
foscarnet sodium (CNauGsP), calcuiated on the dried 
basis. 


IDENTIFICATION 
» A. Infrared Absorption (197K) 
o B, Identification Tests—General, Sodium (191): Meets 
the requirements 

A5SAV 
o Procedurę 

Sample solution: 0.2 g of Foscarnet Sodium in S0 mL 
of wat er 

Titrimetric system 
Modę: Direct titratron 
Titrant: 0,05 M suffunc acid 
Endpoint detection: Potentiometnc 
Analysis: Ti tratę the Sample solution with Titrant, deter- 
mining the endpoint at tne flrst inflection point. Each 
mL of 0.05 M sutfuric add is equiva!ent to 19.20 mg of 
foscarnet sodium (CNa 3 0 5 P). 


Acceptance criteria: 98,5%-101.0% on the dried basis 

IMPURITIE5 


Defete the foltowing: 

*• Heaw Metals 

Buffer: Disso!ve 25.0 g of ammontum acetale in 25 mL 
of water, and add 38.0 mL of 6 N hydrochloric add. 
Adjust, if necessary, with 6 N ammonium hydroxtde or 
6 N hydrochloric acid to a pH of 3.5, and dilute with 
water to 100 mL. 

Diluent: 85% glycerol and water (29:10) 

Lead standard stock solution: 1.6 mg/mL of lead ni¬ 
tra te Sn water. Prepare and storę thls solution in glass 
containers free from solubie lead salts; equivalent to 
1000 ppm of lead. 

Lead standard solution: 1 ppm of lead in water from 
Lead standard stock solution. Prepare immediately before 
u$e, 

Sodium sulfide solution: Dissolve 12 g of disodium su!- 
fide nonahydrate with heating In 45 mL of Diluent. Af- 
low to cool, and dilute with Diluent to 100 ml. 

Sample solution: Dissoke 1.25 g in 12.5 ml of 1 M hy¬ 
drochloric acid. Heat on a boiiing water bath for 3 min, 
and cool to room temperaturę. Adjust with 6 N ammo¬ 
nium hydroxide to a pH of about 3.5, and dilute with 
water to 25 ml. 

Standard solution: Combine 5.0 mL of Lead standard 
solution, 5.0 mL of water, 2.0 mL of Sample solution, 
and 2.0 ml of Buffer , Rapidly pour the mixture Into a 
test tubę containing 1 drop of Sodium sulfide solution. 
Analysis; To 12 mL of the Sample solution add 2.0 mL of 
Buffer. Rapidly pour the mixture into a test tubę con¬ 
taining 1 drop of Sodium sulfide solution. 

Acceptance criteria: The solution ts not morę intensely 
cofored than the Standard solution prepared simuftane- 
ously (10 ppm).# (ohmsi 
• Limit of Phosphate and Phosphite 

Mobile phase: Dissolve 0.1 g of monobasic potassium 
phthalate in water Add 2,5 mL of 1 M nitric acid, and 
dilute with water to 1000 mL. 

Standard stock solution 1: 0.28 mg/mL of sodium 
dihydrogen phosphate monohydrate in water 
Standard stock solution 2: 0.43 mg/mL of sodium 
phosphite pentahydrate in water 
Standard solution: Transfer 1 mL each of Standard 
stock solution 1 and Standard stock solution 2 to a 
25-mL vo!umetnc fiask, and dilute with water to 
vdume, 

Sample solution: 2.4 mg/mL of Foscarnet Sodium in 
water 

Chromatographic system 

(See Chrom a tog ropny (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 290 nm 
Column: 4.6-mm x 5<m; packing L23 
Flow ratę: 1,4mL/min 
Injection volume: 20 pL 
System suitabillty 
Sample: Standard solution 
Suitabillty reguirements 
Resolution: NLT 2,0 between phosphate and 
phosphite 
Analysis 

Samples: Standard solution and Sample solution 
Acceptance criteria: The peak area of phosphate and 
phosphite from the Sample solution is NMT the area of 
the correspondina peak of the Standard solution (03% 
of phosphate and 03% of phosphite). 
o Limit of Foscarnet Related Compound B, Unknown Iivi- 

PURITIE5, AND TOTAL IMPURITIES 

Solution A: Dissolve 3.2 g of sodium sulfate dec- 
ahydrate in water, Add 3 mL of glacial acetic acid and 
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6mL of 0*1 M sodium pyrophosphate, and diiute with 
water to 1000 ml_. 

Solution B: Dissolve 3*2 g of sodium sulfate dec- 
ahydrate Sn water* Add 6.8 g of sodium acetale and 
6 mL of 0.1 M sodium pyrophosphate, and diiute with 
water to 1000 mL* 

Mobile phase: Solution A and Solution 8 (70:30)* 

[Noti—T he pH of this mixture is about 4.4*] To 
1000 mL of this solution add 0.25 g of tetrahexylanv 
monium hydrogen suJfate and 100 mL of methanol. 
Sample solution: 2,5 mg/mL of Foscarnet Sodium in 
Mobile phase 

System suitability solution: Transfer 2,0 mL of the 
Sample solution into a 50-mL volumetric fiask* Add 
5*0 mg of USP Foscarnet Related Compound B RS, and 
diiute with Mobile phose to volume. 

Standard solution: 5*0 pg/mL of Foscarnet Sodium 
from the Sample solution in Mobile phase 
Chroma tog raphic system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 10-cm; 3-pm packing LI 

Flow ratę: 1 mL/min 

Injection volume: 20 pi 

Run time: 2.5 times the retention time of foscarnet 
System suitability 
Sample: System suitobility solution 

Suitability requirements 

Resolution: NLT 7 between foscarnet and foscarnet 
related compound B 
Analysis 

Samples: Standard solution and Sample solution 
Acceptance criteria: The peak area of any individual 
impurity from the Sample solution is NMT the area of 
the major peak of the Standard solution (0.2%); the 
sum of alt the peak areas, apart from the major peak, of 
the Sample solution is NMT lwice the area of the major 
peak of the Standard solution (0*4%). Disregard any 
peak with a relative retention time less than 0*6 and 
any peak with an area less than 0*2 times that of the 
peak of the Standard solution. 

* Limit df Foscarnet Related Compound d 

Standard solution: 25 pg/mL of USP Foscarnet Related 
Compound D RS in alconol 

Sample solution: Dissolve 250 mg of Foscarnet So¬ 
dium in 9 mL of 0*1 M acetic acid, and add 1 mL of 
alcohol. 

Chromatographic system 

(See Chromotography (621), System Suitability *) 

Modę: CC 

Detector: Flame ionization 

Column: 0.31-mm x 25-m; 0.5-pm coating of phase 
G27 

Temperatures 

Injector: 200° 

Detector: 250 Q 
Column: See Table h 


Table 1 


Time 

(mim 

Temperaturę Ramp 
(Vminl 

Temperaturę 

n 

0 

0 

100 

8 

10 

180 


Carrier gas: Helium 
Flow ratę: 1 mL/min 
Injection voiume: 3 pL 
Injection type: Split (1:20) 

Analysis 

Samples: Standard solution and Sample solution 
Acceptance criteria 

lndividual Impurities: The peak area of foscarnet re¬ 
lated compound D from the Sample solution is NMT 
the peak area of the Standard solution (0.1%). 


5PECIFIC TEST5 

* PH (791) 

Sample solution: 20 mg/mL of Foscarnet Sodium in a 
carbon dioxide-free aaueous solution 
Acceptance criteria: 9.0-11.0 

* Loss on Drying (731) 

Sample: 0/1 g 

Analysis: Dry the Sample al 150° for at least 15 min* 
Acceptance criteria: 35.0%-37.0% 


ADDITIONAL REQUIREMENTS 

* Fackaging and Storage: Preserve in tight, light-resistant 
containers, and storę at room temperaturę* 

• USP Reference Standards (Tl) 

USP Foscarnet Reiated Compound B RS 
Disodium (ethoxyoxidophosphanyl)formate* 
C s H5Na 2 0 5 P 198*02 


USP Foscarnet Related Compound D RS 
0,0-Drethyl ethoxycarbonylphosphonate* 
C 7 H ls O s P 210*16 
USP Foscarnet Sodium RS 


Fosfomycin Tromethamine 



C 3 H70.P‘C4H,,N0 3 259*19 

Phosphonic acid, (3-methyloxiranyl)-, (2R- cis)-, compd* with 
2-amino-2-(hydroxymethyl)-1,3-propanediol (1:1); 
(lfl,25>(l,2-Epoxypropyl)pnosphonic add, compound with 
2-amino-2-(hycfroxymethyl)-1,3-propanediol (1:1) 
[78964-85*9]. 

DEFINmON 

Fosfomycin Tromethamine contains NLT 98*0% and NMT 
102.0% of CjH 7 0 4 P - GiHuNGj, calculated on the anhy- 
drous basis. 

IDENTIFICATION 

» A* Tnfrared Absorption (197K) 

• B. The retention time of the fosfomycin peak of the Som- 
ple solution corresponds to that of the Standard solution , 
as obtained in the Assay. 

• C. The retention time of the tromethamine peak of the 

Sample solution corresponds to that of the Standard solu - 
tion , as obtained in the Assay. 

ASSAY 

• Procedurę 

[Notę—P repare the Solutions immediately before use*] 
Mobile phase: 10.89 g/L of potassium dihydrogen 
phosphate in water 

Standard solution: 120 mg/mL of USP Fosfomycin 
Tromethamine RS in Mobile phase 
Sample solution: 120 mg/mL of Fosfomycin 
Tromethamine in Mobile phase 
Solution A: Wet 300 mg of fosfomycin tromethamine 
with 60 pL of water, and heat in an oven at 60° for 24 
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h. Dissolve the residue, and dilute with Mobile phase to 
20,0 ml. 

System suitabiiity solution: Dissolve 600 mg of fosfo¬ 
mydn tromethamine, and di lute with Solution A to 
5.0 mL 

Chromatographic system 

(See Chroma tograpny (6 21), System Suito bili ty.) 

Modę: LC 

Detector: Differentia! refractometer at 35° 

Column: 4.6-mm x 25-cm; 5-pm packing L8 
Ftow ratę: 1 mL/min 
Injection size: 5 £jlL 

Run time: lwice the retention time of fosfomycin 
System suitabiiity 
Sample: System su i tobili ty so fu tion 
[Notę—T he relative retention times are listed In Impuhty 
Tobie 7,] 


Impurity labie 1 


Name 

Relative Reten¬ 
tion Time 

Acceptance 

Criteria, 

NMT 

Tromethamine 11 

030 

— 

Fosfomydn 
tromethamine ad- 
duct 13 

0.4 S 

03 

Tromethamine 

phosphate- 

0,54 

0.1 

Fosfomydn open 
rinq d 

0.88 

03 

Fosfomycin 

1.00 

_ 

Fosfomycin dimer 
tromethamine ad- 
duch 

1,27 

0.1 

Any other fndividual 
Imourity 

— 

0.1 


J 1,3'Propanecfiot 2-am in o- 2-(hydroxyrTi ethyl)-; 2-Ammo-2-(hydroxymeth- 
yl)-L3’Propanedid. (Notę—D isregard two peaks due to tromeLhamme.] 
b 2- [2-Anni no - 3 -hy d roxy-2-(hyd roxy m et hy I) pmp oxy]-1 - hyd roxy- 
propylphosphonic adcL 

c 2-Amino3-hydroxy-2”(hydreixyrnethy!)propy! di hy dróg en phosphate. 
a (1,2-Dihydroxypropyl}phosphonk add. 

e 2 - ((2- [2 - Am i n o- 3- hyd ro xy-2-(hyd roxy m e thy l)prop oxy] -1 -hyd ro xy p ropy I] 
hydroxyphosphoryfoxy)-l -hydroKypropylphosphonic add. 

Suitabiiity reąuirements 

Resolution: NLT 1.5 between fosfomydn open ring 
and fosfomycin 

Peak-to-valley rat i o: NLT 1.5. [Notę—R ado is based 
on the height above the baseiine due to the 
tromethamine phosphate peak and to the height 
above the baseline of the lowest point of the curve 
separating this peak from the peak due to the fosfo¬ 
mycin tromethamine adduct] 

Analysis 

Sam pies: Standard solution and Sample soiution 

Calcu la te the percentage of C 3 H?O^P * CtHnNCh in the 
portion of Fosfomycin Tromethamine taken: 

Result = (ru/r s ) x (C 5 /Cu) x 100 

ru = peak response of fosfomycin from the Sample 
solution 

1*5 - peak response of fosfomydn from the 

Standard solution 

Cs - eon centra tion of USP Fosfomycin 

Tromethamine RS in the Standard solution 
(mg/mL) 


Cu ~ concentration of Fosfomycin Tromethamine in 
the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the anhydrous 
basis 

IMPURITIES 

Inorgamc Impiirities 

Detete the foltowing; 

% Heavy Metals, Method I (231): NMT 10 ppm 

Sample solution: 100 mg/mL in water* CQ fficiai T-ian-zmaj 

* Limit of Inorganic Phosphates 

Solution A: Dissolve 4 g of finely powdered ammonium 
molybdate and 0.1 g of finely powdered ammonium 
vanadate in 70 mL of water. Add 20 mL of nitric acid, 
and diiute with water to 100 mL. 

Standard solution: Dissolve 7.16 mg of potassium 
dihydrogen phosphate in 1000 mL of water (5 ppm 
PCh). [NOTĘ—Prepare immediately before use.] 

Sample solution: Dissoive 0.1 g of Fosfomycin 
Tromethamine in 3 ml of 2 N nitric add, and dilute 
with water to 10 mL. 

Analysis: In separate containers, transfer 5 mL of Stan¬ 
dard solution and 5 mL of Sample solution. Add 5 mL of 
water and 5 mL of Solution A to both Solutions, and 
shake vlgorously. After 5 min, any color in the Sample 
solution is not morę intense than the Standard solution. 
Acceptance criteria: NMT 500 ppm 
Organie Dmpurities 
o procedurę 

[Notę —Prepare the Solutions immediately before use.] 
Mobile phase, Sample solution, Solution A, System 
suitabiiity solution, and System suitabiiity: Proceed 

as directed in the Assay. 

Standard solution: 0.36 mg/mL of USP Fosfomycin 
Tromethamine RS in Mobile phase 
Chromatographic system 
(See Chromatography (621), System Suitabiiity,) 

Modę: LC 

Detector: Differentia! refractometer at 35“ 

Column: 4.6-mm x 25-cm; 5-pm packing L8 
Flow ratę: 1 mL/min 
Injection size: 1 0 pL 

Run time: lwice the retention time of fosfomycin 
Analysis 

Samples: Sample solution and Standard solution 
Calculate the percentage of impurities in the portion 
of Fosfomycin Trometnamine taken: 

Resutt = (ru/rO x 100 

fu - peak response of any Endivtdua[ impurity in 
the Sampie solution 

n = peak responses of fosfomycin En the Standard 
soiution 

Acceptance criteria 

[ndWidual impurities: See impurity Table h [Notę — 
DEsregard any peak less than 0.05%.] 

Total impurities: NMT 0.5% 

5PECBFIC TESTS 

» pH (791): 3.5-5. 5, in a carbon dEoxide-free aqueous so¬ 
lution containing 50 mg/mL of fosfomycin tromethamine 

* Optical Rgtation, Specific Rotation (781S): -13.5° to 
-12.5° 

Sample solution: 50 mg/mL in a carbon dioxide-free 
water 
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Detection: Mercury lamp at 365 nm 

• Wateb Determination, Method lc{9 21): NMT 0.5% 

ADDITIONAL REQUIREfV1ENTS 

o Packaging and Storage: Preserve in tight contalners and 
storę at controlled room temperaturę. 

* USP Reference Standard? <11 > 

USP Fosfomycin Tromethamine RS 


Fosinopril Sodiaim 


O 



CjohhsNNaOzP 585,64 

L-Prolinę, 4-cyclohexyM -[[[2-methyl-l -{1 -oxopropoxy)pro- 
poxy](4-phenylbutyl)pho5phiny!]aeetylj- jr sodium salt, [1 
[5 (R*}],Żr^ / 4/i]- / 

(45)-4-Cydohexyll -[(/?)-[(S)-1 -hydroxy-2-methyipro- 
poxy](4-pheny3butyl)phosphinyl]acetyl-L-prolfne propion¬ 
ate (ester), sodium salt [88889-14-9]. 

DEFINITION 

Fosinopril Sodium contains NLT 97.5% and NMT 102.0% of 
CjaH^NNaO/P, calculated on the anhydrous basis. 

IDENTIFICATION 

* 1NFRARED AB50RPTION (197M) 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrilą phosphoric add, and water 
(2000:1:10) 

System suitability solution: 0.1 mg/ml of USP Fo$i- 
noprif Sodium RS and 0.01 mg/mL of USP Fosinopril Re- 
lated Compound B RS in Mobile phase 
Standard solution: 0.10 mg/mL of USP Fosinopril So¬ 
dium RS In Mobile phase 

Sample solution: 0.10 mg/mL of Fosinopril Sodium in 
Mobile phase 

Chromatographic system 

(See Chromatograpny <621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Column: 3.9-mm x 15-cm; pactdng 13 

Temperaturę: 33° 

Flow ratę: 1.2 ml/mln 
Injection slze: 20 pL 
System suitability 
Sample: System suitability solution 
Suitability regulrements 

Resolution: NLT 2.0 between fosinopril related com¬ 
pound B and fosinopril sodium 
Reiative standard deviation: NMT 2.0% for Fosi¬ 
nopril peak 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of C 3 oH 4 sNNaO ? P in the por- 
tion of Fosinopril Sodium taken: 

Result = (r u /r s ) x (Cs/Cu) x 100 

m = peak response from the Sample solution 

r$ = peak response from the Standard solution 


Cs = concentration of USP Fosinopril Sodium RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of Fosinopril Sodium In 
the Sample solution (mg/ml) 

Acceplance criteria: 97,5%-! 02.0% on the anhydrous 
basis 

IMPURITiES 
łnorgank Impurities 

Betele the fołtowing: 

'■ Heaw Metals, Method II (231): 20 ppm. (omc i ol i lai , a0 i a) 

Organie flmpurities 
• PROCEDURĘ 1 

Mobile phase, Sample solution and Chromatographic 
system: Praceed as directed in the Assay. [NOTĘ— Re- 
cord the chromatograms for four tlmes tne retention 
time of the fosinopril sodium peak.] 

System suitability solution: 0,1 mg/mL of USP Fosi¬ 
nopril Sodium RS and 0.01 mg/mL each of USP Fosi¬ 
nopril Related Compound A RS and USP Fosinopril Re- 
lated Compound B RS in Mobile phase 
Analysis 

Sample: Sample solution 

Calculate the percentage of each indiyidua! related 
compound: 

Result = (ru/r T ) x 100 

r y - individual peak response, other than the 
fosinopril sodium peak 
Tj - sum of aII the peak responses 
[Notę— łf present, two morę diastereomers may not 
be resofved from fosinopril related compound B by 
this method. These peaks, appearing at a re!ative re¬ 
tention time of 0.7, shoufd be integrated together 
to determine conformance with the limit in Impurity 
Tobie /.] 

Acceptanoe criteria 

fndWidual impurities: See Impurity Tobie 7, 


Impurity Table 1 


Marnie 

Relatiire 

Retention 

Time 

Proceduro 

Acceptance 
Criteria, 
NMT (W 

Fosinopril Relat¬ 
ed Compound 

A a 

2.0 

1 

0.75 

Fosinopril Related 
Compound B b 

0.7 

1 

1.0 

Fosinopril Related 
Compound C c 

1.2 

2 

0.3 

Fosinopril Related 
Compound D a 

1,3 

2 

0.3 

Fosinopril Related 
Compound E* 

0,8 

3 

0,3 


(4 S)-4-Cydahexy 3-14(4- pheny I bu l yl) ph osp bi ny l]a c e ty k-proll n e, 
b (45)-4-CydohexyM -[(/?)-[(S)-l -hydroxy-2-methylpropQxy](4- 
phenylbutyl)phosphlnyl]acetyl-D-prQline propionate (ester). 
c Mixture of C4S)-4-cydohtxyM4C-S)-[(5}-'f4iydroxy-2-inethylpropLixy](4- 
phenyEbutyl)phosphinyj]aceLyi-L-próline propionate (ester), sodium saEt 
and (4S}-4-cydohexyM -[[(/?)-[(/?)-1 -hydroxy-2-methylpropoxy](4- 
phenylbuty3)phosphinyl]flt:ety3-L-pro3fne propionate (ester), sodium salt, 
d (4ff)-4-CydohexyM -[(ftHCŚH -hydroxy-2-methylpropoxy](4-phenyl- 
butyl)phosphlnyl]acetyl-l-proSine propionate (ester), sodium salt. 
e (45)-4-Phenyl-l -[(/?)-[(5)-1 - hydroxy-2-methylpropoxy](4-phenyl- 
buŁylJphosphinylJacetyi-L-proline propionate (ester), sodium salt. 

1 (45)-4-CydohexyM-f(fl)-[(5)-l -hydroxy-propoxy](4-phenyl- 
butyl)pho5phinyI]acetyl-L-prolinę propionate (ester),sodium salt, 
s (2S,4S)'4-Cydohexyl-l pivaloyJpyrrolidine-2-carboxy!ic add. 
h 2- ((ftSM{5fl)-2-Metjiyl-1 (p rop Eony I oxy) pro poxy )(4 -p heny I - 
butyf)phosp3ninyl)acetfc add. 

1 (5)-4-cydohexyM -(3-oxopentanoy!)-L-pró||ne. 


USP Monographs 















4336 Fosinopril / Official Monographs 


USP 40 


impurity Table 1 (Continued) 


Name 

Relatwe 

Retention 

Time 

Procedurę 

Acceptance 
Grtteria, 
NMT (%) 

Fosinopril Related 
Compound F 

0,9 

3 

0.3 

impurity 19 

0,53 

1 

0,3 

Impurity 2 K 

0.67 

1 

0,2 

Impurity 3 (If 
presentV 

0,37 

1 

0.15 


J (4 5)-4-Cy cl oh exy J- 1 -[{4-ph e ny I b u ty I )p hos ph iny i J ace Ey I- L-p roi tn e . 

M (45)-4"Cydohexyl-l -[(J c ?)-[C’S)-^ -hydroxy-2-methylpropoxyJC4- 
phenylbuEy!)phosphinyf]aceLyl-D-proline propionate (ester). 

E Mixture of (4S)-4-cydohexyl-1-[CSH(5>1-hydroxy-2-methylpropcłxy](4- 
phenylbutyl)phosphinyl3acetyUL’prpline propionate (ester), sodium saJt 
and (45M<ydQhexy(-1 -[[(fl)-f(fl)-1 -hydroxy-2-methylpropoxy](4- 
pheoylbutyl)pho5phinyl]acety['L-proNne propionate (ester), sodium salt. 
d (4/?)-4-CydohexyM -[{/?)-[(5}-T -hydroxy-2-methylpropoxy](4-phenyl- 
butyl)pho5phinyl]acetyl-L-proline propionate (ester), sodium salt. 

* (4S>4-Phenyl-1 -[(/?)-[(5)-1 -hydroxy-2-nnethyfpropoxyj(4-phenyl- 
butyl)phosphinyl]acetyi-L“profine propionate (ester), sodium salt 
' (4£)-4-Cydohexyl-1 -[(/?)-[(5)-1 -hydroxy-propoxyj(4-phenyl- 
butyl)phosphinyl]acetyUL-proline propionate (es ter), sodium salt. 

9 (25,45)-4-Cyclohexyl-1 pivaloy3pyrrolidine-2-carboxylic acid. 
h 2-((fl5)-((5fl)-2- M ethyl-1 - (prop Eo nyl oxy)p ro po xy) (4-ph e nyJ- 
butyi)phosphiny1)acetic add. 

1 (5)-4-cyd oh exy 1-1 -(3-oxopentanoy l/L-proline, 



o Procedurę 2 

Sample solution: Proceed as directed in the 4550/, 
Mobile phase: Acetonitrile, phosphont acid, and water 
(4000:2:15) 

System suitabiiity solution: 04 mg/ml of USP Fosi¬ 
nopril Sodium RS and 0,01 mg/ml each of USP Fosi¬ 
nopril Related Compound C RS and USP Fosinopril Re- 
Jated Compound D RS in the Mobile phase 
Chromatographic system 
(See Chromatography <621 ), System Suitabiiity.) 

Modę- LC 

Detector; UV 214 nm 

Column: 4.6-mm x 25-cm; packing LI 2 

Temperaturę: 45* 

Flow ratę: 0.9 m L/min 
Injection size: 20 iiL 

Run time: lwice the retention time of fosinopril 
sodium 

System suitabiiity 
Sample: System suitabiiity solution 
Suitabiiity reguirements 

Resolution: NLT 1.5 between fosinopril sodium and 
fosinopril related compound C 
Analysis 

Sample: Sample solution 

Calcuiate the percentages of fosinopril related com¬ 
pound C and fosinopril related compound D only: 


Result = (ru/r T ) x 100 

ru = peak response of fosinopril related compound 
C or fosinopril related compound D 
r T = sum of all the peak responses 

* Procedurę 3 

Solution A: l-in-500 solution of phosphoric acid 
Mobile phase: Acetonitrile and Solution A (14:11) 
System suitabiiity solution: 0.01 mq/mL each of USP 
Fosinopril Sodium RS, USP Fosinopril Related Com¬ 
pound E RS, and USP Fosinopril Related Compound F 
RS in Mobile phase 

Sample solution: 0.2 mg/mL of Fosinopril Sodium in 
Mobife phase 


Chromatographic system 
(See Chromatography <621), System Suitabiiity.) 

Modę: LC 

Detector: UV 205 nm 

Column: 4.6-mm x 25-cm; packing L11 

Temperaturę: 45° 

Flow ratę: 1 ml/min 
Injection size: 20 pL 

Run time: Four tlmes the retention time of fosinopril 
sodium 

System suitabiiity 
Sample: System suitabiiity solution 

Suitabiiity reąuirements 

Resolution: NLT 1,5 between fosinopril related com¬ 
pound F and fosinopril sodium; NLT 1,5 between 
fosinopril related compound E and fosinopril related 
compound F 
Analysis 

Sample: Sample solution 

Measure the peak responses, carrying out the chro¬ 
matography to four times the retention time of the 
fosinopril sodium peak, 

Calcuiate the percentages of fosinopril related com¬ 
pound E and fosinopril related compound F only: 

Result s= (ru/rr) x 100 

ry - peak response of fosinopril related compound 
E or fosinopril related compound F 
rj = sum of all the peak responses 
Acceptance criteria 

Indmdual impurities: See Impurity Tobie L In addi- 
tion to not exceeding the limits for impurities in Im¬ 
purity Tobie 7, NMT 0,1% of any other individua! im¬ 
purity is found (calculated as directed in Procedurę 7), 
Total impurities: NMT 1.5% for the total of Proce¬ 
durę 1, Procedurę 2, and Procedurę 3 

5FECIEIC TE5TS 

« WATER DETERMINATION, Method I (921): NMT 0,2% 


ADDGTIONAL REQU1REEV1ENT5 

e Packaging and 5torage: Preserve In tight containers, 
and storę at controlled room temperaturo. 

O USP reference Standards (11) 

USP Fosinopril Sodium RS 
USP Fosinopril Related Compound A RS 
(45)-4-Cydohexyl-[(4-phenylbutyl)phosphinyl]acetyl-L- 
proline, 

C 23 t-h,N0 5 P 435.49 

USP Fosinopril Related Compound R RS 
(4 5)-4-Cyc!ohexyl-l-[(/?)-[(5)-l-hydroxy-2-meth- 
ylpropoxy](4“phenylbutyl)phosphinyl]acetyl“D-proline 
propionate (ester), hemibanum salt, sesguihyarate, 
C 10 H 43 NO 7 P * V?Ba ■ 1 VzHzQ 658.34 
USP Fosinopril Related Compound C RS 
(4S)-4-Cyclohexyl-1-[(fłS)-[(/?5)-1-hydroxy-2-meth- 
yl pro poxy](4-phenyl buty l)phosphinyl]acetyl-L-proline 
propionate (ester), sodium salt. 

C3oH45NNa0 7 P 585.64 
USP Fosinopril Related Compound D RS 
(4fi)-4“Cydohexyl-l“[(R)-[(5)-1-hydroxy-2-meth- 
y lpropoxy](4-pheny lbutyl)ph osph iny r]acetyl-L-proll ne 
propionate (ester), sodium salt, 

CsoH-^NNaOjrP 585.64 
USP Fosinopril Related Compound E RS 
(45)-4-PhenyI-l-[(fiH(5)U-hydroxy-2-meth- 
ylpropoxy](4-phenylbutyl)phQsphinyl]acetyl-L-proline 
propionate (ester), sodium salt. 

CwHwNNaOyP 579,60 
USP Fosinopril Related Compound F RS 
(45>4-CyclohexyM -[(/?)-[(5)-1 -hydroxy- 
propoxy](4-phenylbutyl)phospninyl]acetyl-L-pronne 
propionate (ester), sodium salt, 

C^FUNNaCbP 571.62 
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FosSnopril Sodium Tabiets 

DEFINITION 

Fosinoprii Sodium Tabiets contain NLT 90.0% and NMT 
110 .0% of the labeled amount of fosinoprii sodium 
(CajH4sNNa0 7 P). 

IfDENTIFICATflGN 

* A. iNFRARED ABSOftPTJON (197F) 

Sample; Transfer a portion of fineiy powdered Tabiets, 
equivalent to 25 mg of fosinoprii sodium, to a 100-mL 
beaker containing 40 ml of water. Heat at 25° for 5 
min with stirring, and pass through a fritted-drsc funnel 
of medium porę size, Centrifuge the filtrate at 2500 
rpm for 30 min, Adjust the filtrate with phosphoric acid 
to a pH of 3 to precipitate the fosinoprii, ano pass 
through a frittea-disc funneL Dissolve the precipitate by 
passina chloroform through the filter, and evaporate 
the chloroform solution to dryness under a current of 
air. Proceed as directed, using the oily residue so 
obtained. 

Standard: Transfer 25 mg of USP Fosinoprii Sodium RS 
to a 100-mL beaker containing 40 mL of water. Proceed 
as directed for the Sample , beginning with "Heat at 25 c 
for 5 min with stirring". Use the residue. 

Acceptance criteria: Meet the reguirements 

* B* The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase; Methanol and 0,2% phosphoric acid 
(780:220) 

Diluent; Acetonitrile and 0.2 M urea solution (20:80) 
System suitability solution: 30 pg/mL of USP Fosinoprii 
Related Compound A RS and 70 pg/ml of USP Fosi- 
nopril Sodium RS in Diluent 

Standard solution: 0,1 mg/mL of USP Fosinoprii So¬ 
dium RS in Diluent 

Sample stock solution: Transfer NLT 10 Tabiets to a 
500-mL vo!umetric fiask, add 400 mL of Diluent, and stir 
for 40 min, Dilute with Diluent to volume, mix, and 
centrifuge, Use the elear supematant. 

Sample solution: Nonmnally 0.1 mg/mL of fosinoprii so¬ 
dium in Diluent from Sample stock solution 
Chromatographic system 
(See Chromo tograpny {621), System Suitability.) 

Modę: LC 

Detector; UV 215 nm 
Column; 4.0-mm x 30-cm; packi ng LI 
Flow ratę: 2 mL/min 
Injection volume: 50 pL 

Run time: NLT 1.5 times the retention time of the 
fosinoprii peak 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę —The relative retention times for fosinoprii related 
compound A and fosinoprii are about 0.4 and TO, 
respectively.] 

Suitability reąuiremenEs 

Resolution: NLT 2.0 between the fosinoprii and fosi¬ 
noprii related compound A peaks. System suitability 
solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the pereentage of the labeled amount of fosb 
nopril sodium (CToH^NNaCbP) in the portion of Tab- 
lets taken: 


r u = peak response of fosinoprii from the Sample 
solution 

rs = peak response of fosinoprii from the Standard 
solution 

Q = concentration of USP Fosinoprii Sodium RS in 
the Standard solution (mg/mL) 

Co - nominał concentration of fosinoprii sodium in 
the Sample solution (mg/mL) 

Acccptancc criteria: 90,0%-110.0% 

PERFORMANCE TEST5 
o Dissolltnon (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Mobile phase: Acetonitrile and 0.2% phosphoric acid 
(640:360) 

System suitability solution: 0.02 mg/mL each of USP 
Fosinoprii Sodium RS and USP Fosinoprii Related Com¬ 
pound G RS in Mobile phase 
Standard stock solution: 0.1 mg/ml of USP Fosinoprii 
Sodium RS prepared as follows. Add methanol, about 
3% of the total volume, to a suitable quantity of USP 
Fosinoprii Sodium RS in a suitable volumetric fiask, soni- 
cate briefiy, and dilute with Medium to volume. 
Standard solution: Dilute the Standard stock solution 
with Medium as directed in Tobie I. 


Table 1 


Labei Clatm 
(mq) 

Standard Stock 
Solution 
(mU 

Finał Volume 
(fiask size) 

5 

5,0 

100 

10 

10 

100 

20 

20 

100 

40 

40 

100 


Sample solution: Pass portions of the solution under 
test through a 1.2-jim acrylic filter. [NOTĘ—Do not use 
glass fiiters.J 

Cnromatographk system 

(See Chroma tograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 3 ml/min 
Injection vo!ume: 50 j.lL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT T7 between fosinoprii and fosinoprii 
related compound G, System suitability solution 
Rełative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the pereentage of the labeled amount of 
fosinoprii sodium (C 3 ohb 5 NNa 0 7 P) disso3ved. 
Tolerances: NLT 80% (Q) of the labeled amount of 
fosinoprii sodium (CjoH^NNaChP) is dissoNed. 

® Umiformity of Dosage Units (905): Meet the 
req u i rements 

IMPURJTIE5 

® Limit of Fosinoprii Related Compound A 

Mobile phase, Diluent, Sample solution, Chromato- 
graphtc system, and System suitability: Proceed as 
directed in the Assay. 

Standard stock solution: 0.1 mg/mL of USP Fosinoprii 
Related Compound A RS in methanol 


Result = (ru/fj) X (Cs/ Cu) x 100 
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Standard solution: 0.0025 mq/mL of USP Fosinopril 
Related Compound A RS in Diluent from Standard stock 
solution 
Analysis 

Samples; Sample solution and Standard solution 
Cafcuiate the percentage of fosinopril related com¬ 
pound A in tne portion of Tablets taken: 

Result = (rjr s ) x (CJCJ) * 100 

r u - peak response of fosinopril related compound 
A from the Sample solution 

O - peak response of fosinopril related compound 
A from the Standard solution 
Q = concentration of fosinopril related compound 
A in the Standard solution (mg/mL) 

Q = nominał concentration of fosinopril sodium in 
the Sample solution (mg/mL) 

Acceptance crlteria: NMT 4% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage; Preserve in tight containers, 
and storę at controlled room temperaturę. 

* USP refehence Standard* (li) 

USP Fosinopril Related Compound A RS 
(4 S)-4- Cyc bh exy I- [ (4- p h e ny I bu ty I) p h os p h i ny I] acetyl - l- 
proline. 

Cz 3 Hb.N 0 5 P 435.49 
USP Fosinopril Related Compound C RS 
(4-PhenylDutyI)phosphinyiacetic acid, disodium salt. 
C 12 HtsNa^0 4 P 300.20 
USP Fosinopril Sodium R5 


Fosinopril Sodium and 
Hydrochlorothiazide Tablets 

DEFINITION 

Fosinopril Sodium and Hydrochlorothiazide Tablets contain 
NLT 90.0% and NMT 110.0% of the labeled amount of 
fosinopril sodium (ChoH^NNaO/P) and hydrochlorothia* 
zide (C 7 H B CINi04S;). 

IDENTIFICATION 

* A, iNFRARED ASSORPTION (197F) 

Fosinopril Sodium: Transfer an amount equivalent to 
25 mg of fosinopril sodium from finely powdered Tab¬ 
lets to a 100-mL beaker containing 40 mL of water. 
Heat at 30° for 5 min with stirring, and filter through a 
fritted disk of medium porę size. Centrifuge the fil tratę 
at 2500 rpm for 30 min. Adjust the filtra te with hydro- 
chioric acid to a pH of 1 to precipitate the fosinopril, 
and filter through a fritted-dlsk funnel. Dissolve tne pre¬ 
cipitate by passrng methyl isobutyl ketone through the 
filter, and evaporate the filtrate to dryness under a 
stream of nitrogen. Proceed as directed, using the orły 
residue so obtained and a similarly prepared residue 
from 25 mg of USP Fosinopril Sodium RS. 
Hydrochlorothiazide: Transfer an amount equivalent to 
37.5 mg of hydrochlorothiazide from finely powdered 
Tablets to a 250-inL beaker containing 120 mL of 
water, heat at 30° for 5 min with stirring, and filter 
through a a fritted disk of medium porę size. Wash the 
precipitate with 60 mL of methylene chloride and gla- 
ciał acetic acid (90:10) mixture, and discard the filtrate. 
Dissolve the precipitate by passing 10 ml of methyl 
isobutyl ketone through the filter, and evaporate tne 
filtrate to dryness under a stream of nitrogen. Proceed 
as directed, using the waxy residue so obtained and a 
similarly prepared residue from 37 mg of USP Hydro¬ 
chlorothiazide RS. 


Acceptance criteria: Meet the requirements 

* B. The retention times of fosinopril and hydrach brothia- 
zide peaks of the Sample solution correspond to those of 
the Standard solution,, as obtained in the Assoy, 

ASSAY 

• Procedurę 

Buffer; 0.01 M monobasic potassium phosphate. Adjust 
with phosphoric acid to a pH of 2.0. 

Solution A: Acetonitrile 
Mobile phase: See Table L 


Table 1 


Time 

Buffer 

Solution A 

im\n\ 

(%> 

! (%) 

0 

88 

12 

2 

38 

12 

20 

10 

90 

28 

' 10 

90 

17 

88 

12 


Diluent A: Acetonitrile and water (1:2) 

Diluent B: Acetonitrile and 0.001 N hydrochloric acid 

0 : 2 ) 

System suitability solution: 0,08 mg/mL each of USP 
Hydrochlorothiazide RS and USP Fosinopril Sodium RS, 
and 0.025 mg/mL of USP Chlorothiazide RS in Diluent B 
Standard stock solution A: 2.0 mg/mL of USP Fosi¬ 
nopril Sodium RS in Diluent A 

Standard stock solution B: 2.0 mg/mL of USP Hydro¬ 
chlorothiazide RS in Diluent B 

Standard solution: 0.08 mg/mL each of USP Fosinopril 
Sodium RS and USP Hydroćnlorothiazide RS from Stan¬ 
c/ord stock solution A and Standard stock solution B, re- 
spectively, in Diluent B 

Sample stock solution: Nominally equlva1ent to 
OJ mg/mL of fosinopril sodium and 0,125 mg/mL of 
hydrochlorothiazide in Diluent B from NLT 20 finely 
powdered Tablets. Initrally add Diluent B to fili 75% of 
fhe finał volume, and sonicate for about 10 min, Shake 
by mechanol means for 15 min, and diłute with Dilu¬ 
ent B to volume. Pass a portion of this solution through 
a filter (PTFE or PVDF) of 0.45-|im porę size, and collect 
the rest of the filtrate, 

Sample solution: 0,075 mg/mL of fosinopril sodium in 
Diluent B from Sample stock solution 
Chromatographic system 
(See Chromatograpny (621), System Suitability .} 

Modę: LC 

Detector: UV 206 nm 
Column: 4.6-mm x 15-cm; packing LI 
Flow ratę: 1.0 mL/min 
Injection volume: 20 ^iL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1*8 between chlorothiazide and hy¬ 
drach loro thiaz id e, System suitability solution 
Tailing factor: NMT 2.0, Standard solution 
Relative standard dev»ation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of fosi¬ 
nopril sodium (C3oH45NNa0 7 P} in the portion of Tab¬ 
lets taken: 


Result = (fy/fy) x (Cs/Cu) x 100 

- peak response of fosinopril from the Sample 
solution 

r 5 = peak response of fosinopril from the Standard 
solution 
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Q - concentration of USP Fosinopril Sodium RS In 
the Standard solution (mg/mL) 

Cu = nominał concentration of fasinopnl sodium in 
Lhe Sample solution (mq/mL) 

Calculate the percentage of the labeled amount of 
hydrochlorothiazide (GHSCIN 3 O 4 S 2 ) in the portion of 
Tablets taken: 

Result - ( ruin ) x (CdCu) x 100 

te - peak response of hydrochlorothiazide from the 
Sample solution 

- peak response of hydrochlorothiazide from the 
Standard solution 

G - concentration of USP Hydrochlorothiazide RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of hydrochlorothiazide 
in the Sample solution (mg/mL) 

Acceptance criteria: 90.0%310.0% of the labeled 
amount of fosinoprii sodium (C 30 H 45 NNaO 7 P) and hy¬ 
drochlorothiazide (C 7 HflCIM 3 0 4 52 ) 

PERFORMANCE TESTS 
• DI5SOLUTION <711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Buffer: 0.01 M monobasic potassium phosphate; pH 
3,0 

Mobile phase: Methanoi, acetonrtnle, and Buffer 
<350:200:450) 

Standard stock solution A: 0.1 mg/mL of USP Fosi- 
nopril Sodium RS. Initiaily add 0.3 mL of methanoi per 
mg of USP Fosinoprii Sodium RS, and dilute with water 
to finał concentration. 

Standard stock solution B: 04 mg/ml of USP Hydro- 
chlorothiazide RS. Initiaily add 03 mL of methanoi per 
mg of USP Fosinoprii Sodium RS, and dilute with water 
to finaf concentration. 

Standard solution: Mix 25 mL of Standard stock solu¬ 
tion B and x2S mL of Standard stock solution A, x betng 
the ratio of the respective labeled amounts, in mg, of 
fosinoprii sodium to that of hydrochlorothiazide per 
Tablet, and dilute with water to 200 mL. 

System suitability solution: 0.05 mg/mL of USP Fosi- 
nopril Retated Compound H RS and 0.002 mg/mL of 
USP Hydrochlorothiazide RS. Initiaily add 1 mL of meth¬ 
anoi per mg of USP Fosinoprii Reiated Compound H RS 
to dissolve, add Standard stock solution B, and dilute 
with water to finał concentration. 

Sample solution: Pass portions of the solution under 
test through an acrylic filter of 1 , 2 -jam porę size. Do 
not use glass filters. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 
Detectors 

UV 215 nm: For Standard solution and System suitabil¬ 
ity solution 

UV 272 nm: For hydroehforothiaztde from 0 to 5 min 
UV 210 nm: For fosinoprii sodium from 5 to 9 min 
Column: 4.6-mm x 25-cm; 5-pm packing 110 
Column temperaturę: 40° 

Flow ratę: 13 mL/min 
Injection volume: 50 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NIT 1.5 between fosinoprii reiated com¬ 
pound H and hydrochlorothiazide, System suitability 
solution 

Relative standard deviation: NMT 13%, Standard 
solution 


Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of the labeled amounts of 
fosinoprii sodium (GoH^NNaOpP) and hydrochloro¬ 
thiazide (GHaClN^Sa) dissolved. 

Toierances: NLT 80% (Q) of the labeled amount of 
fosinoprii sodium (C 3 QH 4 5 NNaQ 7 P) and NLT 75% (Q) of 
the labeled amount of hydrochlorothiazide 
(C/HaClN^O-iSz) are dissolved. 

* Uniformity of Dosage Units (905): Meet the 
reguirements 

IMPURITIE5 
« 0RGANIC iMPURITfES 

Solution A, Solution B, Dlluent B, Mobile phase, Sam¬ 
ple solution, and Chromatographic system: Proceed 
as directed in the Assoy. 

Standard solution: 4 pg/rnL each of USP Fosinoprol So¬ 
dium RS and USP Hydrochlorothiazide RS in Dlluent B 
System suitability solution: 5 jiq/mL each of USP 
Chlorothiazide RS, USP Fosinoprii Reiated Compound A 
RS, and USP Benzothiadiazine Reiated Compound A RS; 
and 0.5 mg/mL each of USP Hydrochlorothiazide RS 
and USP Fosinoprii Sodium RS in Diluent B 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1.8 between chlorothiazide and hy¬ 
drochlorothiazide, System suitability solution 
Relath/e standard deviation: NMT 10.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Measure the peak responses eluting between 2.7 min 
and 27 min. 

Calculate the percentage of any impurity or degrada- 
tion product in the portion of Tablets taken: 

Result - (ru/rs) x (CdCd) x (l/F) x 100 

te = peak response of each impurity from the 
Sample solution 

te - peak response of fosinoprii or 

hydrochlorothiazide from the Standard 
soiution 

Cs = concentration of USP Fosinoprii Sodium RS or 
USP Hydrochlorothiazjde RS in the Standard 
solution (mg/rnL) 

Cu “ nominał concentration of fosinoprii sodium or 
hydrochlorothiazide in the Sample solution 
(mg/ml) 

F - relative response factor of each impurity 
relative to fosinoprii sodium or 
hydrochlorothiazide (see Tobie 2) 

Acceptance criteria: See Tobie 2. 


Table 2 


Nsme 

Rehtive 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NWST 

Benzothiadiazine 
reiated com¬ 
pound 

0.81 (relative to 
hy dro chloro- 
thiazide) 

1.0 

0.5 

Fosinoprii reiated 
compound A b 

0.72 (refative to 
fosinoprii) 

1.2 

4 

Chlorothiazide c 

0.90 (relative to 
hydrochloro¬ 
thiazide) 

1.7 

0.3 


* 4-Ammo-6-chloro-1,3-benzenedisulfonamide. 
b (4 5)-4-Cy do hexy S 4(4 -p heny ib u ty I )pho 5 p h i ny 1 ] acety 1 - L-proKn e. 
c 6-Chtoro-2{te-T2,4-benzothiadne-7-5uifonamide, 
d Relatlve to hydrach iorothiazide. 
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Table 2 ( Continueć ) 


Narne 

Rehtive 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT lWo\ 

Any other indi- 
vidual śmpuritv 

— 

— 

0.2** 

Total impurities 

— 

— 

5.0 


4-Anriino-6-chloro-1 ,3-benzenecfisulfonamtde. 
b (45}-4-Cydoh exy I- [(4- p he ny! b u ty l)p h osp hi ny I Jacety I ■ L-proli ne. 
c 6-Chforo-2(H)4,2,4-benzQthiadne-7-5u[fonamide. 
ó Relative to hydrachJorothiazide, 

ADDITIONAL REQUIR£MENT$ 

* Packaging and Storage: Preserve in tight containers, 

and storę at controlled room temperaturę. 

* USP Reference Standards (11) 

USP Benzothiadiazine Related Compound A RS 
4-Ammo-ó-chlorD-1,3-benzenedi5uifGnamide, 
CńHaCINaO^Sa 285.73 
USP Chforothiazide RS 
USP Fosinopril Sodium RS 
USP Fosinopril Related Compound A RS 
{4S)-4-CyclohexyL[(4-phenylbutyl)phosphEnyl]acetyl-L- 
prollne. 

C 2 3H 34 N0 5 P 435.49 

USP Fosinopril Related Compound H RS 
4-Phenylbutyl phosphonic acid. 

CiqH 15 O s P 214.20 
USP Hydrochbrothlazide RS 


Fosphenytmei Sod mm 



C ls H,jN 2 Na 2 0 6 P 406.24 

2,4-lmidazolidinedione, 5,5-diphenyl-3- 
[(phosphonooxy)methyf]-, aisodium salt; 
3-CHydroxymethyl)-5,5’-diphenylhydantoin / disodium phos- 
phate (ester) [92134-98-0], 

DEFINITION 

Fosphenytoin Sodium contams NLT 98.0% and NMT 
102.0% of fosphenytoin sodium (Ci 6 H T 3 N 2 Na 2 G 6 P), calcu- 
lated on the anhydrous basis. 

IDENTIFICATION 

® A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

* C. Identification Tests—General, Sodium (191): Meets 

the requirements 

ASSAY 

* Procedurę 

Buffer: Dissoive 6.80 g of monobasic potassium phos* 
phate and 30 ml. of 0.5 M dodecyltriethylammonium 
phosphate in 900 ml of water. Aajust with 1.5 M phos- 
phonc acid to a pH of 5.0, and dilute with water to 
1000 mL. 

Mobile phase: Acetonitrile and Buffer (35:65) 

Standard solution: 0,15 mg/mL of USP Fosphenytoin 
Sodium RS in Mobile phase 

Sample solution: 0.15 mg/mL of Fosphenytoin Sodium 
in Mobile phase 


Chromatographic system 
(See Chromatogrophy (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 214 nm 
Column: 3.9-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reguirements 

Column effkrency: NLT 5000 theoretical plates 

Tailing factor: NMT 1.6 

Relative standard deviation: NMT 0,5% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of fosphenytoin sodium 
(CieHnNzNasOóP) in tne portion of Fosphenytoin So¬ 
dium taken: 

Result = (ruf r ^) x (Q/Cu) x 100 

r u ~ peak response from the Sample solution 

r 5 = peak response from the Standard solution 

Q = concentration of USP Fosphenytoin Sodium RS 
in the Standard solution (mg/mL) 

C/ = concentration of Fosphenytoin Sodium En the 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the anhydrous 
basis 

IMPURITIE5 


Detete the folio wing : 

Heavy Metals, Method I (231): NMT 20 ppm* $ 

* Organbc Impurities 

Buffer and Mobile phase: Proceed as directed in the 
Assay. 

Standard solution: 0,003 mg/mL of USP Phenytoin Re¬ 
lated Compound A RS, 0,003 mg/mL of USP Phenytoin 
Related Compound B RS, and 0.0015 mg/mL of USP 
Phenytoin RS En Mobile phase 
Sample solution: 3 mg/mL of Fosphenytoin Sodium in 
Mobile phase 

Chromatographic system: Proceed as directed in the 
Assay t except use a run time of NLT 6 times the reten¬ 
tion time ot the major peak. 

System suitabiiity 
Sample; Standard solution 

[NOTĘ—The order of elution Es phenytoin related com¬ 
pound A, phenytoin, phenytoin related compound B, 
foliowed by the major peak due to fosphenytoin.] 
Suitabiiity reguirements 
Resolution: NLT 2.0 between phenytoin and 
phenytoin related compound B 
Relative standard deviatlon: NMT 5.0% for each 
compound 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of phenytoin, phenytoin re¬ 
lated compound A, and phenytoin related compound 
B, If present, in the portion ot Fosphenytoin Sodium 
taken: 

Result = (fy/rj) x ( Q/Cu) x 100 

fu = peak response of phenytoin, phenytoin related 
compound A, o r phenytoin related 
compound B from the Sample solution 
rs = peak response of phenytoin, phenytoin related 
compound A, or phenytoin related 
compound B from the Standard solution 
Q - concentration of the corresponding analyte in 
the Standard solution (mg/mL) 
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Cu = concentration of Fosphenytoin Sodium in the 
Sample solution (mg/mL) 

Calcu late the percentage of any unspedfied Indlviduai 
Impurity in the portion of Fosphenytoin Sodium taken: 

Result = (rufr$) x (G/ Cu) x 100 

fu - peak response of each unspedfied impurity 
from the Sample sofution 

r 5 - peak response of phenytoin from the Standard 
solution 

Cs - concentration of the USP Phenytoin RS in the 
Standard solution (mg/mL) 

Cu - concentration of Fosphenytoin Sodium In the 
Sample solution (mg/mL) 

Acceptance criteria 
Phenytoin: NMT 0.1% 

Any other impurity: NMT 0,1% 

Total impurities: NMT 0.5% 

SPECIFIC TESTS 

• PH (791) 

Sample solution: 75 mg/mL of Fosphenytoin Sodium in 
water 

Acceptance criteria: 8.5-9.5 

* Water Determinahon, Method I (921): 21.7%-25.7% 

ADDUIONAL REQU[REMENTS 

® Packaging and Storage: Preserve in tight containers. 

« USP Reference Standards (11) 

USP Fosphenytoin Sodium RS 
USP Phenytoin RS 

USP Phenytoin Refated Compound A RS 

Diphenyfglycine. 

Ci 4 H 13 NO a 227.26 
USP Phenytoin Related Compound S RS 
Diphenyfhydantoic acid. 

CisHi 4 N 2 Ch 270.29 


Fosphenytoin Sedium InjectiorB 

DEFINITION 

Fosphenytoin Sodium Injection is a stenie solution of 
Fosphenytoin Sodium in Water for Injection. Fosphenytoin 
Sodium is a prodrug. Injection containing 1 mg/mL of 
Fosphenytoin Sodium is equivaient to 0,667 mg/mL of 
Phenytoin Sodium after injection. Et contains NLT 90.0% 
and NMT 110.0% of the labeled amount of fosphenytoin 
sodium (C ld Hi3N2Na206P). 

IDENTIFICATION 
9 A. I NERA RED ABSORPTION (197K) 

Sample: Transfer a 5-ml a!iquot of Injection to a 
100-mL beaker. Add 30 mL of acetone to form a white 
precipitate, and stir for 20 min using a magnetic stirrer. 
Filter under vacuum, and collect the predpitate using 
suitable fiiter paper. Allow to dry under vacuum for 1 5 
min. 

Acceptance criteria: Meets the requirements 
e B. The retention time of the major peak of the Sample 
solution torresponds to that of the Standard solution, as 
obtained in the Assoy. 

ASSAY 
o Procedurę 

Buffer: 8.2 g/L of monobasic potasslum phosphate in 
water. Adjust with ó N potassium hydroxide solution to 
a pH of 6,5 ± 0.05, 

Mobile phase: Methanol, acetonltrlle, and Buffer 
(25:2:73) 

Standard stock solution A: 0,75 mg/mL of USP - 
Fosphenytoin Sodium RS prepared as folJows. Transfer a 


suitable amount of the standard in a suitable vofumetric 
fiask, Di$soive in a minimum amount of methanol. DE- 
lute with Buffer to volume. 

Standard stock solution B: 7,5 jug/mL of USP 
Phenytoin RS, 7,5 pg/mL of USP Phenytoin Related 
Compound A RS, and 15jig/mL of USP Phenytoin Re¬ 
lated Compound B RS in methanol 
Standard solution: 150jig/mL of USP Fosphenytoin 
Sodium RS from Standard stock solution A , 0.75 jig/mL 
each of USP Phenytoin RS and USP Phenytoin Related 
Compound A RS, and 1,5 |ig/mL of USP Phenytoin Re¬ 
fated Compound B RS from Standard stock sofution B in 
Buffer 

Sample stock solution: Nominaliy i .5 mg/mL of 
fosphenytoin sodium from a volume of Injection pre¬ 
pared in methanol 

Sample solution: Nomtnally 150 j.ig/mL of 
fosphenytoin sodium from Sample stock solution in 
Buffer 

Chrom atographic system 

(See Chromatograpny (621), System Suitabillty.) 

Modę: LC 

Detector: UV 214 nm 
Column: 4.6-mm x 15-cm; packing LII 
Flow ratę: 1.25 mL/min 
Injection volume: 40 pi 
System suitabillty 
Sample: Standard solution 

[Notę—S ee Tobie 1 for the approximate relatlve reten¬ 
tion times.j 

Suitability requirements 

Resoiution: NLT 4.0 between phenytoin refated com¬ 
pound B and phenytoin related compound A 
Column efficiency; NLT 2250 theoretical plates for 
fosphenytoin 

Tailing factor: NMT 1,8 for fosphenytoin 
Relative standard deviation: NMT 1.0% for 
fosphenytoin and NMT 5.0% for phenytoin, 
phenytoin related compound A, and phenytoin re¬ 
lated compound B 
Analysis 

Samples: Standard sofution and Sample solution 
Calculate the percentage of the labeled amount of 
fosphenytoin sodium (CióHnN 2 Na 20 ńP) in the portion 
of Injection taken: 

Result - (ruf a) x (Cs/ Cu) x 100 

fu - peak response of fosphenytoin sodium from 
the Sample solution 

r s - peak response of fosphenytoin sodium from 
the Standard solution 

Q = concentration of USP Fosphenytoin Sodium RS 
in the Standard solution (pg/mL) 

Co ~ nominał concentration of fosphenytoin sodium 
in the Sample solution (pg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

ER/IPURITIES 
■ ORGANIC llMlPURmES 

Buffer, Mobile phase, Standard solution, Sample solu¬ 
tion, Chromatographic system, and System suitabil¬ 
ity: Proceed as dlrected in the Assay. 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentages of phenytoin, phenytoin re¬ 
lated compound A, and phenytoin related compound 
B in the portion of injection taken: 

Result = (rufrs) x (G/G) x 100 

ru = peak response of phenytoin, phenytoin related 
compound A, or phenytoin related 
compound B from the Sample solution 
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r s - peak response of phenytoin, phenytoin reiated 
compound A, or phenytoin reiated 
compound B from the Standard solution 
Q = eoncentration of the corresponding analyte in 
the Standard solution (pg/mL) 

Cu = nominał eoncentration onosphenytoin sodium 
in the Sample solution (pg/mL) 

Calcu la te the perce ntages of unspecified degradation 
Products in tne portion of Injection takem 

Result - (ru/fs) x (C 5 /C v ) x 100 

ru = peak response of each unspecified degradation 
product from the Sample solution 
r s - peak response of phenytoin from the Standard 
solution 

Ci - eoncentration of USP Phenytoin RS in the 
Standard solution (jig/mL) 

Cu = nominał eoncentration of fosphenytoin sodium 
in the Sample solution (pg/mL) 

Acceptance arteria: See Tobie h 


Table 1 


Na m e 

Relatiye 

Relention 

Time 

Acceptance 
Criteria, 
NMT (Wa) 

Phenytoin reiated compound B 

0.3 

1.5 

Phenytoin reiated compound A 

0,5 

0.2 

FosDhenytoin 

1.0 

_ 

Phenytoin 

3.8 

0.2 

Any other indivtduaJ 
unspecified degradation 
product 

— 

0.1 

Total impurities 


2.0 


5PECIFIC TESTS 

* Bacterial Endotoxens Test (85): NMT 14 USP Endotoxin 

Units/mL 

* PH (791 >: 8*3-9.3 

* Other Requirements* It meets the reguirements in Injec- 

tions and Implanted Drag Products (1). 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in single-dose or mul- 

tiple-dose containers, preferably of Type I glass. Storę be- 
tween 2° and 8°. Do not storę at room temperaturę for 
morę than 48 h. 

* Labeleng: Both the actual content of fosphenytoin so- 
dium and the content of phenytoin sodium, expressed in 
terms of phenytoin sodium equivalent$, are stated on the 
labeL 

* USP RlFERENCE STANDARD* (11) 

USP Endotoxin RS 

USP Fosphenytoin Sodium RS 

USP Phenytoin RS 

USP Phenytoin Reiated Compound A RS 
Diphenylglycine. 

C 14 H 13 NO 2 227.26 

USP Phenytoin Reiated Compound B RS 
Diphenyfhydantoic add* 

C 15 H„hhG 3 270,29 


Fructose 




CfiHi/Oń 180*16 

D-Fructose [57-48-7]* 

DEFINmON 

Fructose, dried th vacuum at 70° for 4 h, contains NLT 
98.0% and NMT 102.0% of fructose (C*H 1Z 0 6 ). 

IDENTIFICATION 

* A. 1NFRARED ABSORPTiON (197K) 

Sample: PreviousIy dried 

Acceptance criteria: Meets the reguirements 

ASSAY 
« Procedurę 

Sample: 10 tj, previously dried 
Optical rota t i on 

(See Optical Rotation, Anguiar Rotation (781 A).) 

Tubę length: 100 mm 
Temperatur©: 25° 

Analysis: Transfer the 5omp/e to a 100-mL yolumetric 
fiask, and dfs$olve in 50 ml of water. Add 0.2 mL of 
6 N ammonium hydroxide, and dilute with water to 
yolume. After 30 min, determme the anguiar rotation. 
The observed rotation, in degrees, represents the 
weight, in g. 

Calcuiate the percentage of fructose (CgHizOń) in the 
Fructose taken* 

Result = [(a x f)!W\ x 100 

a = observed rotation of the sample (°) 

F = correction factor, -1.124 
W - weight of the Sample (g) 

Acceptance criteria: 98*0%-102*0% on a previously 
dried basis 

IMPURITIES 

* Resjdue on Ignition (281): NMT 0*5% 

* Chloride and Sulfate, Chloride (221) 

Sample: 2,0 g 

Control: 0,50 ml of 0,020 N hydrochloric acid 
Acceptance criteria: NMT 0.018%; the Sample shows 
no morę chtoride than corresponds to the Control. 

* Chloride and Sulfate, Sulfate (221) 

Sample: 2*0 g 

Control: 0*50 mL of 0*020 N sulfuric acid 
Acceptance criteria: NMT 0*025%; the Sample shows 
no morę sulfate than corresponds to the ControL 

* Arsenjc, Method II (211) 

Test preparation: Prepare by heating the addified ma¬ 
turę nearly to dryness. Cool, and add 30% hydrogen 
peroxide. 

Acceptance criteria: NMT 1 ^ig/g 

* Calcium and MAGNESEM (AS CALC1UM) 

Sample: 20 g 
Trtrimetrk system 
Modę: Dlrect titration 
Titrant: 0,005 M edetate dtsodfurn VS 
Endpoint detection: Visual 

Analysis: Dissolve the Sample in 200 mL of water* Add 
2 drops of hydrochloric acid, 5 ml of ammonia-am- 
monium chloride buffer TS, and 8 drops of eriochrome 
black TS, and mix. Titrate with Titrant to a blue 
endpoint* Each mL of Titrant is equivaient to 200*4 jig 
of Ca. 

Acceptance criteria: 0.005% of Ca; NMT 5*0 mL of Ti - 
trant is consumed. 
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Deiete the followlng: 

•* HEAvy Metals, Method i (231) 

Test preparation: 4 g of Fructose in 23 mL of water. 

Add 2 mL of 1 N acetic acid. 

Acceptance criteria: NMT 5 jig/g* t oif^ 

* LIMIT OF HYDROXYMETHYLHJRFURAL 

Resorcinol solution: 10 mg/mL of resordnof in hydro- 
chioric acid 

Sampie solution: 100 mg/mL 
Analysis: To 10 mL of Sampie solution add 5 mL of 
ether, and shake vigorously. Transfer 2 mL of the ether 
layer to a test tubę, and add 1 mL of Resordnol solution. 
Acceptance criteria: A slight pink color may develop, 
but no cherry-red color appears immedlately. 

SPECiFK TESTS 

* COLOR OF SOLUTION 

Sampie solution: 25 g of Fructose in water to make 
50 ml 

Comparison solution: Mix 1.0 mL of cobaltous chloride 
CS, 3.0 mL of ferric chloride CS, and 2.0 mL of cupric 
sulfate CS with water to make 10 mL, and dilute 3 mL 
of this solution with water to make 50 mL. 

Analysis: View the Sampie solution and Compariosn solu¬ 
tion downward in matcned color-comparison tubes 
against a white surface. 

Acceptance criteria: The Sampie solution has no morę 
color than the Comparison solution . 

* Acidity 

Sampie: 5.0 g 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.02 N sodium hydroxide V5 
Endpoint detection: Visual 
Analysis: Di$soive the Sampie in 50 mL of carbon drox- 
ide-free water. Add phenofphthalein TS, and titrate with 
Titrant to a distinct pink color. 

Acceptance criteria: NMT 0.50 mL of Titrant h needed 
for neutralization. 

* LOSS ON DRYING <731) 

Analysis: Dry under vacuum at 70° for 4 h. 

Acceptance criteria: NMT 0,5% 

ADDITIONAL R£QUIREMENTS 

* Packaging and Storage: Preserve in we!l-closed 

containers. 

- USP REFERENCI STANDARDS {11) 

USP Fructose RS 


Fructose Injection 

DEFINITION 

Fructose Injection is a stenie solution of Fructose in Water 
for injection. It contains NLT 95.0% and NMT 105.0% of 
the labeled amount of fructose (C«Hi20«). Fructose Injec- 
tion contains no antimicrobial agents, 

IDENTIFICATION 

* A. 

Si!ver nitrate solution: Dissolve 0.6 g of silver nitrate in 
2.0 mL of water in a 100-mL volumetric fiask, dilute 
with acetone to volume, 

Sodium hydroxide solution: Dissolve 2.0 g of sodium 
hydroxide in 5.0 mL of water in a 100-mL volumetric 
fiask, dilute with alcohol to volume. 

Alcoholic monobasic sodium phosphate: Dissolve 
4.0 g of monobasic sodium phosphate in 150 mL of 
water. Add, with mjxing, 500 ml of alcohol. Use the 
entire mixture, even if there are two phases. Prepare 
the solution fresh daily. 


Standard solution: 2.5 mg/mL of USP Fructose RS 
Sampie solution: Nominally 2.5 mg/mL of fructose 
from a volume of Injection diluted with water 
Adsorbent: 0.25-mm layer of chroma tographic silica 
gel 

Application volume: 5 jiL 

Devebping solvent system: Acetone, n-butyl alcohol, 
and water (50:40:10) 

Analysis 

Samples: Standard solution and Sampie solution 
immerse the TLC piąte coated side down in Alcoholic 
monobasic sodium phosphate for 2.0 min. Remove the 
piąte from the solution, place it coated side up on a 
clean, absorbent towel, dry it in a current of warm air, 
and activate it at 105° for 30 min. Cool to room tem¬ 
peraturę, and apply the Standard solution and the 
Sampie solution . Allow the spots to dry, and develop 
the chromatogram in the Developing soivent system. 
Remove the piąte, allow the solvent to evaporate, and 
spray the piąte with SHver nitrate solution . Allow the 
piąte to dry for 30 s, tli en spray with Sodium hydroxide 
solution, 

Acceptance criteria: The R f value of the spot appearing 
within 3 min from the Sampie solution corresponds to 
that from the Standard solution . 

AS5AV 
* Procedurę 

Sampie solution: Transfer an accurately measured vol- 
urnę of Injection, equivalent to 5 g of fructose, to a 
100-mL volumetric fiask. Add 0.2 mL of 6 N ammonium 
hydroxide, dilute with water to volume, and mix. 
Analysis: After 30 min, determine the angular rotation 
(see Optkal Rotation (781)), and record the observed 
rotation, a, as an absolute number. 

Calculate the percentage of the labeled amount of fruc¬ 
tose (CóHjjOć) in the portion of Injection taken: 

Re suit = [(F x «)/(/ x Vx L)] >c 100 

F = correction factor, 1124 
/ = length of the polarimeter tubę (dm) 

V = yolume of Injection taken (mL) 
i - labeled amount of fructose In Injection 
(mg/mL) 

Acceptance criteria: 95,0%-105,0% 

IMPURITIES 


Deiete the following: 

•* heavy Metals, Method l (231) 

Sampie solution: Place the equivafent of 4 g of fructose 
from a volume of Injection in a porcelain dish, and 
evaporate to a volume of 10 mL. Cool, and dilute with 
water to 25 mL. 

Acceptance criteria: NMT 5 ppm* {om^j 

• Limit of Hydrqxymethvlfurfural 

Resorcinol solution: 10 mg/mL of resorcinol in hydro- 
ehloric acid 

Sampie solution: Nominaily 100 mg/mL of fructose 
from a volume of Injection diluted with water 
Analysis: To 1 0 ml of Sampie solution add 5 mL of 
ether, and shake vigorou$!y. Transfer 2 mL of the ether 
layer to a test tubę, and add 1 mL of Resordnol solution. 
Acceptance criteria: A slight pink color may develop, 
but no cherry-red color appears immediately. 

SPECIFłC TE5T5 

• Bacterial Endotoxins Test (85): NMT 0,5 USP Endo- 
toxin Units/mL 

• PH (791) 

Analysis: Dilute a portion with water, if necessary, to 
NMT 5% of fructose. Add 0.3 mL of a saturated potas- 
sium chloride solution for each 100 mL. 
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Acceptance cnteria: 3.0-6,0 

* Other RequirementS; lt meets the requtrements tn Injec- 

tbns and Impfonted Drug Products (I) 

ADDITIONAL REQUIREMENTS 

* PACKAGINC and Storage: Preserve in single-dose contam- 
ers, preferably of Type I or Type II glass. 

• Labeling: The la bel States the total osmolar eoncentra* 

tion in mGsmol/L. Where the contents are less than 
100 ml, ot where the label States that the Injection is not 
for dlrect injection, but is to be diluted before use, the 
label alternatively may State the total osmolar concentra- 
tion in mOsmol/mL. 

• USP Reference Standards (71) 

USP Endotoxin RS 
USP Fructose RS 


lute number. Caleulate Ehe quantity, in mg, of fructose 
(CśH^Oć) in each ml of the Injection taken by the formula: 

1124 a/IV 

in which / is the length, in dm, of the polarimeter tubę; and 
V is the volume, tn ml, of Injection taken. 

Assay for sodEuiti chloride—Transfer an accurately meas- 
ured volume of Injertkin, enuivalpnt to about 90 mg of so^ 
dium chloride, to a conicaf fiask, evaporate to a volume of 
about 1 0 ml, and add 10 ml of glacia! acetic add, 75 mL of 
methanol, and 0.5 ml of eosin Y T$. Titrate, with shaking, 
with 0,1 N sifver nitrate VS to a pink endpoint. Each mL of 
0.1 N silver nitrate is equivalent to 5.844 mg of sodium 
chloride (NaCl). 


Fructose and Sodium Chloride Injection 

» Fructose and Sodium Chloride Injection is a 
sterile solution of Fructose and Soaium Chloride 
in Water for Injection. It contains not less than 
95.0 percent and not morę than 105.0 percent of 
the labeled amounts of CeH^Oe (fructose) and of 
NaCl (sodium chloride). Fructose and Sodium 
Chloride Injection contains no antimicrobial 
agents. 

Packaging and storage—Preserve in single-dose contarn- 
ers, preferably of Type I or Type II glass. 

I Labeling—The fabel States the total osmolar concentradon 
in mOsmol per L. Where the contents are less than 100 mL, 
or where the label States that the Injection is not for direct 
injection but is to be diluted before use, the label alterna- 
tively may State the total osmolar concentration in mOsmol 
per mL 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Fructose RS 

Identification—Et responds to the Identification tests under 
Fructose Injection and to the tests for Sodium {191) and for 
Chloride (191). 

Bacteriai Endotoxins Test (85)—lt contains not morę 
than 0.5 USP Endotoxin Unit per mL. 
pH (791 >: between 3.0 and 6.0, 


Dełete the foltowing: 

*Heavy metafs, Method / <231)—Proceed as directed in 
the test for Heavy metols under Fructose Injection: the limit is 
5 ppm.* (Off1ci.iL Han-JO IB) 

Limit af hydroxymethylfurfural —lt meets the reguire- 

ments of the test for Hyaroxymethylfurfural under Fructose . 
Other reąuirements— lt meets the reguirements under In- 
jections ona tmplanted Drug Products (1). 

Assay for fructose —Transfer an accurately measured vol- 
ume of Injection, containing about 5 g of fructose, to a 
100-mL volumetric fiask, acld 0.2 mL of 6 N ammonium hy- 
droxide, dii u te with water to volume, and mix, After 
30 minutes determine the angular rotation (see Optkal Rota - 
tion (781)), and retord the observed rotation, a, as an abso- 


Basic Fuchsin 



Benzenamine, 4-[(4-aminopheny])(4-imino-2,5- 
cydohexadien-1-ylidene)methyl-2-methyl]-, 
monohydrochlonde. 

Cl. Basic Viofet 14 monohydrochlonde [632-99-5], 

» Basic Fuchsin is a mixture of rosaniline and 
pararosaniline hydrochloridcs. lt contains the 
equivalent of not less than 88.0 percent of rosan- 
iline hydrocbloride (C 2 oHi 9 N 3 • HCI), calculated on 
the dried basis. 

Packaging and storage— Preserve in wet I-d os ed contain- 
ers. 

Identification— 

A: To 5 ml of a solution (1 in 1000) add a few drops of 
hydrochloric add: a yellow color is produced {dlstinction 
from add fuchsin). 

B: To 5 ml of a solution (1 in 500) add a few drops of 
tannic add TS: a red precipitate is formed. 

C: To 10 mL of a solution (1 in 500) add 10 mL of am- 
monia TS and 500 mg of zinc dust, and agi tatę the mixture: 
the solution becomes decolorized. Place a few drops of the 
decolonzed solution on filter paper, and nearby on the same 
paper place a few drops of 3 N hydrochloric acid: a red 
color develops at the zonę of contact 
Loss on drying <731)—— Dry it at 105° to constant weight: 
it loses not morę than 5.0% of its weight. 

Residue on ignition (281)—fgnite 1 g with 0.5 mL of sul¬ 
func add: the weight of the residue is not morę than 0.3%. 
Alcohol-insoiuble substances—Boil 1 g, accurately 
weighed, with 50 mL of alcohol under a reflux condenser 
for 15 minutes, fil Lei through a la red filtering crucible, wash 
the residue on the filter with hot alcohol until the washings 
cease to be colored vio!et, and dry the crucible at 105* for 
1 hour: the amount of insoluble residue is not morę than 
1.0%. 

Arsenie, Method II (211): 8 ppm. 

Lead (251): Place 1 g in a smali Kjeldahl fiask, add 5 mL 
of sulfunc acid, and insert a smali funnel into the fiask. Gen- 
tly rotate the fiask unti! the sulfunc acid has completely wet- 
ted the Basic Fuchsin, then heat with a smali flame until 
carbonizatron is compfete. Allow to cool, and add, in smali 
guantities, 5 mL of nltric acid. Again heat gently until fumes 
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of sulfur trioxide are evofved. Allow to cool, add another 
5 mL of nitric add, and heat to the evotution of su [fur triox- 
ide. Allow to cool, add about 25 mL of water, and boit for a 
few minutes. Cool, neutralize with stronger ammonla water, 
ustng litmus paper as the indicator, and add 5 mL of nitric 
acid. Transfer the solution to a 100-mL yolumetric fiask, di- 
fute to yolume, and mix. A 20-mL portion of this solution 
contains not morę than 30 ppm of lead. 

Assay— Dissolve about 100 mg of Basic Fuchsin, accuratdy 
weigned, in 1 75 mL of water in a 500-mL dosed system 
titration vesse] fitted with a gas inlet tubę, a gas outlet tubę, 
an upright reflux condenser, and a buret. Add about 25 ml 
of sodium tartrate solution (30 in 100 ) and a polytef-coated 
magnetic stirring bar, and heat to boiling. Flush this titration 
yessel for 15 minutes with nitrogen that nas been passed 
through two successive gas wasrung bottles each containing 
500 mL of a mixture of water, titanium trichloride solution 
(20 in 100), and hydrochtoric acid (400:40:40) to which 
about 10 mg of safranin O has been added. Continue the 
heating andnitrogen flow, and whiie stirring trtrate with 
0.05 N titaniunn trichloride VS to a yeJlow endpoint Each 
mL of 0.05 N titanium trichloride is equivatent to 3379 mg 
of C 20 H 19 N 3 * HCL 


Fu!ve$trant 



F F 


Ci 2 H 4? FsOjS 606,77 

Estra-1,3,5(1 Q)-triene-3,1 7-diol, 7 -[ 9 -[( 4 ,4, 5 ,5, 
5 -pentafluoropentyl)sulfinyljnonyl]-, (7a,l 7/3)-; 
7a49"[(4,4,5 / 5,5,-Pentaffuoropentyf)su!finy[]non- 
yfjestra-1,3,5(1 0)-triene-3,1 70- diol [129453-61 - 8 ]. 

» Fulyestrant is a mixture of the diastereoisomers 
A and B. It contains not less than 97.0 percent 
and not morę than 102.0 percent of C 32 H 47 F 5 O 3 S, 
calculated on the anhydrous basis. 

Paclcaging and storage—Preserye in weil-closed, light-re- 
sistant containers. Storę refrigerated at 2 3 to 8 °. 

USP Refereirice standards (11)— 

USP FuJvestrant RS 

USP Fulvestrant System Suitability Mixture RS 

Contains fulyestrant isomer A, fulyestrant isomer B, and 
fulvestrant ftAso mer. 

Identif kation— 

A: infrared Absorption (197K)— 

SpectraI rangę: 4000 to 400 cm- 3 . 

B: The retention trme of the major peak tn the chmmato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay ; 

Specific rotation (7815): between -f108 G and +115° 
measured at 365 nm. 

Test solution: 20 mg per mL, in methanol. 

Water Determination, Method /c{921); not morę than 
0.5%. 

Residue on ignitton (281): not morę than 04%. 

ReSated componimds— 

Mobile phase and System suitability solution ■—Prepare as 
directed in the Assay . 


Standard solution —Prepare as directed for the Standard 
preparation in the Assay. 

Test solution —Use the Assay preparation. 

Chromatographic system (see Chromatography (621))— 
Proceed as directed in the Assay > 

Protedare—Separately inject equal votumes (about 10pL) 
of the Standard solution ano the Test solution into the chro¬ 
ma tograph, record the chromatograms, and measure the 
peak responses. Calculate the percenlage of each impurity 
In the portion of Fulyestrant taken by the formula: 

W0(CV/W)(VF)(r ( /rs) 

in which C is the concentration, in mg per mL, of USP 
Fulyestrant RS in the Standard solution; V h the volume, in 
mL, of the Test solution; W is the weight, in mg, of Fulves- 
trant taken to prepare the Test solution; F is the relative re- 
sponse factor as listed in the accompanying table; r, is the 
individual peak response for each impurity obtained from 
the Test solution; and r 5 is the fulyestrant peak response ob¬ 
tained from the Standard solution. Disregard impurity peaks 
less than 0.05%. The limits are as shown in the accompany- 
ing table. 


Compound 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Limit 

<%> 

ó-Keto-fulyestrant 1 

0.5 

2.9 

OJ 

A6,7-Fulvestrant 2 

0.9 

3.3 

OJ 

Fulyestrant 

1.0 

1.0 

— 

Fulyestrant suEfone 3 

1.2 

1.0 

0.2 

Futvestrant extended 1 

1.7 

1.0 

0.3 

Fulyestrant sterol dśmer 5 

1.9 

1.0 

0,8 

Fulyestrant /?-lsomer^ 

1.1 


* 

Any mdividual unspecL 
fied impurity 

— 

1.0 

OJ 

Total impurities 

— 

— 

1.0 


1 £5 tra -1,3,5(1 D)-triene-ó-one-3,17-diol, 7 J9 TCM^SJ-pentafluoro- 
pen tyI)sulfinyl]nonyJ]-(7aJ 7/3} 

2 Estra-1,3,5(1 G),ó4etraene-3,17-diol,7-[9-[(4,4 H 5 H 5,5-penUif!uQropentyl)5ul- 
Hny1]ronyl]-(7cjf.1 7/i) 

J Btra-1,3,5(10)-triene-3,1 7-diot, 7J9-t(4,4,5,5,5-pentafluam- 
pentyf)sulfonyljnonyl]-(7ot, 17/3) 

1 Eitr a-1,3,5(10)1 riene- 3,17-d io t, 7- {9-f9‘* [(4,4,5,5,5 -pen tafl u o ro- 
penty I )s ulf i ny3J n ony Isu If rny I] n o ny 1} -( 7 a, 1 70} 

5 7,7-Nonamethyfene-b35(estra4,3,5(10)-tr3ene-3,17“dtoL(7a, 17/J) 

ń Estra-1,3,5(10)- trtene - 3,17-d io 1, 7-[9- [(4,4,5,5,5 -p e n taflu oro - 
pentyl)sumnylJnonyl]-(7A 1 70} 

*Fufvestrant f^homer i a component of USP Fulvestrant System SuitabiliLy Mix- 
ture RS, I S not a specified impurity. 

Diastereolsomer ratio— 

Mobile phase—Prepare a filtered and degassed mixture of 
2-methylpentane and dehydrated alcohol (880:120). Make 
adjustments if necessary (see System Suitability under Chro¬ 
matography (621». 

System suitability solution —Dissolve a suitable guantity of 
USP Fulvestrant System Suitability Mixture RS in Mobile 
phase to obtain a solution containing 1 mg of USP Fulves- 
trant System Suitability Mixture RS per mL. 

Test solution —Transfer about 20 mg of Fulyestrant, accu- 
rately weighed, to a 20-mL volumetric fiask, dissolye in and 
dilute wkh Mobile phase to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
llquid chromatograph is eauipped with a 280-nm detector 
and a 4.6-tnm x 25-cm column that contains 10-pm pack- 
ing L51. The flow ratę is about 1 mL per minutę. The col¬ 
umn temperaturę is maintained at 40°. Chromatograph the 
System suitability solution , and record the peak responses as 
directed for Procedurę: the resolution, R f between fulyestrant 
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isomer A and fukestrant isomer B is not less than 1,3; and 
the taiiing factor for fukestrant isomer B is not morę than 
1 . 5 . 

[notę —For the purpose of peak Identification, the retention 
times are about 20 minutes for fu!vestrant isomer B and 
23 minutes for fukestrant isomer A,] 

Procedurę —fnject a vołume (about 1 0 \xl) of the Test solu- 
tion into the chromatograph, record the chromatogram, 
and measure the responses for the twn fukestrant isomer 
peaks. Calculate the content of fukestrant isomer A or 
fukestrant isomer B, as a percentage, by the formula; 

lOOfo/rs) 

in which is the peak response of either fukestrant isomer 
A or fukestrant isomer B; and fj is the total peak response 
of both fulvestrant isomer A and fukestrant isomer B; be¬ 
tween 42% and 48% of fukestrant isomer A and between 
52% and 58% of fukestrant isomer B is obtained. 

Assay— 

Solution A— Prepare a filtered and degassed mixture of 
water, acetonitrile, and methanol (410:320:270). 

Solution B —Prepare a filtered and degassed mixture of 
acetonitrile, methanol, and water (490:410:100). 

Mobile phase—lhe variable mixtures of Solution A and 5o- 
lution B as directed for Chromotographic system. Make ad- 
justments if necessary (see System Suitability under Chroma- 
tography (621)) . 

System suitability solution —Dissoke suitabie quantities of 
USP Fukestrant System Suitability Mixture RS in methanol to 
obtain a solution containing about 10 mg of USP Fukestrant 
System Suitability Mbtture RS per ml 

Standard preparation —Dissoke an accurately wetghed 
quantity of USP Fukestrant RS in methanol to obtain a solu- 
tion having a known concentration of about 10 rny per mL. 

Assoy preparation— Transfer about 100 mg of Fukestrant, 
accurately weighed, to a 10-mL volumetric fiask, dissoke in 
and dilute with methanol to volume, and mix. 

Chromatographic svstem (see Chroma tography (621))—The 
tiqu!d chroma tog raph is eauipped with a 225-nm detector 
and a 4.6-mm x 15-cm column that contains 3.5-pm patk- 
Ing L7, The flow ratę is about 2 mL per minutę. The coh 
umn temperaturę is maintained at 40°. The chromatograph 
is programmed as follows. 


Time 

(minutek 

Solution A 

m\ 

Sohition B 
(%> 

Elution 

0-25 

100 

0 

] sacra tic 

25-55 

100-łO 

0->100 

Imear gradient 

55-65 

0 

100 

isocratic 

65-66 

GO 

100—>0 

linear gradient 

66-70 

100 

0 

epuiiibration 


Chromatograph the System suitability solution, and record 
the peak responses as directed for Procedurę: the relatke 
retention times are about 1.1 for fukestrant /Tlsomer and 
1.0 for fukestrant; the resolution, R t between fukestrant 
and fukestrant /Tisomer is not less than 1.5; and the taiiing 
factor for the fukestrant peak is not morę than 1.5. Chro¬ 
matograph the Standard preparatinn r and record the peak 
responses as directed for Procedurę: the relatke standard 
deviation for replicate injections is not morę than 2 . 0 %. 

Procedurę— Separately inject egual vo!umes (about 10 jliL) 
of the Standard prepara tion and tne Assay preparation into 
the chromatograph. record the chromalograms, and meas¬ 
ure the responses for the fukestrant peaks, Calculate the 


guantity, in mg, of C^H^FjOjS in the portion of Fukestrant 
taken by the formula: 

CV(r y /r 5 ) 

in which C is the concentration, in mg per mL, of USP 
Fukestrant RS m the Standard preparation; V is the volume, 
in mL, of the Assay preparation; and r u and fj are the peak 
responses obtained from the Assay preparation and the Stan¬ 
dard preparation , respectiyely. 


Furazolidone 



CaHjNjOs 225.16 

2- Oxazolidinone, 3-[[(5-nitro-2-furanyi)methylene]amino]-. 

3 - [( 5 -Mitrofurfurylidene)amino]- 2 ~ 0 xa 2 olidinone 

[67-45-8]. 

» Furazolidone contains not less than 97.0 per- 
cent and not morę than 103.0 percent of 
CsHzNbOs, calculated on the dned basis, 

Packaging and storage —Preserve in tight, iight-resistant 
containers, and avoid exposure to direct sunlight. 

USP Reference standards (11)— 

USP Furazolidone RS 
I dentificati on— 

A: infrared Absorption (197K): prevlously dried. 

B: Ultravlolet Absorption (197U)— 

Solution: 1 0 jag per mL. 

C: Add about 50 mg to 10 mL of a freshiy prepared mix- 
ture of dimethylformamide and alcoholic potassium hydrox- 
ide TS (9:1): the solution becomes purpie, immediatefy 
changes to deep blue, and, upon standing for 10 minutes, 
again turns purpie. 

Loss on drying (731)—Dry lt at 100 D for 1 hour: it loses 
not morę than 1 . 0 % of 3ts welght. 

Residue on ignition (281): not morę than 0.25%. 

Assay —Transfer about 100 mg of Furazolidone, accurately 
weigned, to a 250-mL volumetrrc fiask, dilute with dimethyl¬ 
formamide to volume, and mix. Transfer 5.0 mL of this solu¬ 
tion to a 250-mL volumetric fiask, dilute with water to vol- 
u me, and mix (assay solution). Similarly, dissoke a suitabie 
quantlty of USP Furazolidone RS, accurately weighed, in di¬ 
methylformamide to obtarn a Standard stock solution hav- 
ing a known concentration of about 400 jag per mL. Trans¬ 
fer 5.0 mL of this stock solution to a 250-mL volumetric 
fiask, dilute with water to vo!ume, and mix (Standard solu¬ 
tion). Concomrtantly determine the absorbances of the as¬ 
say solution and the Standard solution at the wavelenqth of 
maximum absorbance at about 367 nm, with a suitabie 
spectrophotometer, using dimethylformamide solution (1 in 
50) as the blank, Calculate the guantity, in mg, of C&H 7 N 3 O 5 
in the Furazolidone taken by the formula: 

12.5C0W Aj) 

In which C is the concentration, in pg per mL, of USP Fura¬ 
zolidone RS in the Standard solution; and Au and Aj are the 
absorbances of the assay solution and the Standard solution, 
respectkely. 
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FurazoIBdone Orał Suspension 

» Furazolidone Orał Suspension is a suspension of 
Furazolidone in a suitable aąueous vehic!e. It 
contains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of fur¬ 
azolidone (C 8 H 7 N 3 O 5 ). 

PackagUng and storage—Preserve in tight, Jight-resistant 
containers, and avoid exposure to excesslve heat. 

USP Reference standards (11)— 

USP Furazolidone RS 

Identification —Add a quantity of Orał Suspension, equtva- 
lent to about 50 ma of furazolidone, to 10 mL of a fresnly 
prepared mixture of dimethylformamide and alcoholic po- 
tassium hydroxtde TS (9:1): the solution turns purple, imme- 
diately changes to deep b!ue, and, upon standing for 
10 minutes, again turns purple. 
pH (791): between 6.0 and 8.5. 

Assay— Transfer an accurately measured volume of Orał 
Suspension, equivalent to about 160 mg of furazolidone, to 
a suitabte fiask. Add 5 mL of water, and mix. Transfer the 
mixture with the aid of dimethylformamide to a 1000-mL 
vofumetne fiask. Add about 500 mL of dimethylformamide, 
shake by mechanical means for 10 minutes, dilute with di¬ 
methylformamide to volume, and mix. Transfer 5.0 mL of 
this soiutlon to a 100-mL volumetric fiask, dilute with water 
to vo!ume, and mix (assay solution), Simiiarly, dlssolve a 
suitable guantity of USP Furazolidone RS, accurately 
weighed, in dimethylformamide to obtain a Standard stock 
solution having a known concentration of about lóOpg per 
mL. Transfer 5.0 mL of this stock solution to a 1 00-mL volu- 
metric fiask, dilute with water to vo!ume, and mix (Standard 
solution). Concomitantly determine the absorbances of the 
assay solution and the Standard solution at the wavelength 
of maximum absorbance at about 367 nm, with a suitable 
spectrophotometer, using dimethylformamide solution (1 in 
20) as the blank, Calculate the guantity, in mg, of furazoli¬ 
done (CflH 7 N^Os) in each mL of the Ora! Suspension taken 
by the formula: 

20 (C/V)(Au/As) 

in which Cis the concentration, in pg per mL, of USP Fura¬ 
zolidone RS in the Standard solution; V I s the volume, in 
mL, of Orał Suspension taken; and Au and A s are the ab¬ 
sorbances of the assay solution and the Standard solution, 
respectlvely. 


Furazolidone Tablets 


» Furazolidone Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of C 8 H 7 N 3 O 5 . 

IPackaging and storage—Preserve in tight, light-resistant 
containers, and avofd exposure to excessive heat 

USP Reference standards (11)— 

USP Furazolidone RS 

Identification—Add a quantity of powdered Tablets, 
equivalent to about 50 mg of furazolidone, to 10 mL of a 
freshly prepared mixture of dimethylformamide and alco¬ 
holic potasslum hydroxide TS (9:1): the solution turns pur- 
ple, immediatefy changes to deep blue, and, upon standing 
for 10 minutes, again turns purpfe. 


Unifomiity of dosage units (905): meet the reguire- 
ments. 

Assay—Weigh and finely powder not fewer than 20 Tablets. 
Transfer an accurately weighed port Eon of the powder, 
equivalent to about 100 mg of furazolidone, to a 250-mL 
volumetnc fiask. Add about 150 ml of dimethylformamide, 
warm to about 50°, and sonicate to aid in dissolving the 
furazolidone. Cool, dilute with dimethylformamide to vol- 
ume, mix, and centrifuge a portion of the mixture Transfer 
5.0 mL of the elear solution so obtained to a 250-mL volu- 
metne fiask, dilute with water to vo!ume, and mix (assay 
solution), Simiiarly, dissolve a suitable quanttty of USP Fura¬ 
zolidone RS, accurately weighed, in dimethylrormamide to 
obtain a Standard stock solution having a known concentra- 
tion of about 400 pg per mL. Transfer 5,0 mL of this stock 
solution to a 250-mL volumetnc fiask, dilute with water to 
volume, and mix (Standard solution), Concomitantly deter¬ 
mine the absorbances of the assay solution and the Stan¬ 
dard solution at the wavelength óf maximum absorbance at 
about 367 nm, with a suitable spectrophotometer, using di¬ 
methylformamide solution (1 in 50) as the blank. Calculate 
the guantity, in mg, of C 8 H 7 N 3 O 5 in the portion of Tablets 
taken by the formula: 

U.5C(Au/As) 

in which C is the concentration, in pg per ml, of USP Fura¬ 
zolidone RS in the Standard solution; and Au and A s are the 
absorbances of the assay solution and the Standard solution, 
respective!y. 


Furosemide 



CuHifCINjOsS 330.74 

Benzoic add, 5-(aminosuifonyl)-4-ch!oro-2-t(2-furanylnnethy- 
f)amino]-; 

4-Chforo-/V-furfuryL5-sulfamoy!anthranilic add [54-31-9]. 

DEFINITION 

Furosemide contains NLT 98,0% and NMT 102.0 of 
furosemide (Ci 2 HmCIN 7 0 5 S), calculated on the dried basis. 

IDENTIFICATION 
® A. INFRARED ABSORPTION (197K) 

o B, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

o C The UV spectrum of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 
® Procedurę 

Protect Furosemide Solutions from exposure to lighl. 
Mobile phase: Tetrahydrofuran, glacial acettc add, and 
water (30:1:70) 

Solution A: Acetonrtrile and water (50:50) 

Diluent: 5o/uf/on A and glacial acetic add ( 978 : 22 ) 
System surtabiiity solution: 20 jig/mL of USP 
Furosemide RS and 12 pg/mL of USP Furosemide Re- 
lated Compound A RS in Diluent 
Standard solution: 0.2 mg/rnL of USP Furosemide RS 
in Diluent 

Sample soiution: 0.2 mg/mL of Furosemide in Diluent 
Chromatographic system 

(See Chromatograpny (621), System Suitabiiity.) 
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Modę: LC 

Detector: UV 272 nm. For Identification test C f use a 
diode-array detector in the rangę of 200^t00 nm, 
Column: 4*6-mm x 25.0-cm; 5-pm packing LI 
Flow ratę: 1 ml/min 
Injection volume: 20 
System suitability 

Sampfes: System suitabHity solution and Standard 
solution 

Suitability requirements 
Resolution: NLT 1.5 between furosemide related 
compound A and furosemide, System suitabHity 
solution 

Relative standard deviation: NMT 0*73%, Standard 
solution 
Analysis 

Sampfes: Standard solution and Sampie solution 
Calculate the percentage of furosemide (CuHnCINjOsS) 
in the portion of Furosemide taken: 

Result - (ry/rs) x (Cj/Oj) x 100 

fu = peak response from the Sampie solution 

fi - peak response from the Standard solution 

Cj = concentration of USP Furosemide RS in the 
Standard solution (mg/mL) 

Q = concentration of Furosemide in the Somple 
solution (mg/mL) 

Acceptance criteria: 98*0%-l 02*0% on the dried basrs 

IMPURITIES 

* Residue on Ignition (281): NMT 0*1% 

Oehte the foltowing: 

*• Heaw Metals, Method II { 231); NMT20ppm* (ornaal j 

|4in.201Ś) 

• ORGANJC IMPURITIES 

Protect Furosemide Solutions from exposure to light* 
Mobile phase, Solution A, Diluent, and System suita¬ 
bility solution: Proceed as directed In the Assay * 
Standard solution: 5.0pg/mL each of USP Furosemide 
Related Compound A RS and USP Furosemide Related 
Compound B RS in Diiuent 

Sampie solution: 1,0 mg/mL of Furosemide in Diluent 
Chroma tog raphic system 
(See Chromatography (621), System Suitability *) 

Modę: LC 

Detectors: 254 and 272 nm 

[NOTĘ— The 2,4-dichloro-5-sulfamoylbenzoic acid impu- 
rity does not respond at 272 nm, and the 2,4- 
bi5(furfurylammo)-5-sulfamoylbenzoic acid impurlty has 
a very intense absorbance at 254 nm. The response for 
furosemide h at 254 nm*] 

Column: 4*6-mm x 25-cm; packing LI 
Flow ratę: 1 ml/min 
Injectlon volume: 20 pi 

Run time: NLT 2.5 times the retention time of the 
furosemide peak 
System suitability 
Sampie: Sys tem su i tabili ty solution 
Suitability reąuirements 
Resolution: NLT 2.5 between furosemide and 
furosemide related compound A 
Relative standard deviation: NMT 2.0% for 
furosemide 
Analysis 

Sampies: Standard solution and Somple solution 
Acceptance criteria: The sum of the peak areas of 
peafcs eluting before furosemide at 254 nm from the 
Sampfe solution is NMT the area of the furosemide re¬ 
lated compound B peak at 254 nm from the Standard 
solution (0.5%). The sum of the peak areas of peaks 
eluting after furosemide at 272 nm from the Sampie 


solution is NMT the area of the furosemide related com 
pound A peak at 272 nm from the Standard solution 
(0.5%). 

SPECIFIC TESTS 
• Loss on Drying (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 1.0% 


ADDITIONAL REQUfREMENTS 

• Packaging AND Storage; Presen/e in well-closed, light- 

resistant containers. Storę at 25°, excursions permilted 
between 15° and 30° * 

* USP Referenci Standards (11) 

USP Furosemide RS 

USP Furosemide Related Compound A RS 
2-Chforo-4-N-furfurylamino-5-sulfamoylbenzoic acid* 
Ci2H n CIN 2 0 5 5 330.74 
USP Furosemide Related Compound B RS 
4-Chloro-5-sulfamoylanthranilic acid. 

C ? H/CIN 2 0 4 S 250*66 


Furosemide Injection 

» Furosemide Injection is a sterile solution of 
Furosemide in Water for Injection prepared with 
the aid of Sodium Hydroxide or, where intended 
solety for veterinary use, Diethanolamine or 
Monoethanolamine. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of furosemide 
(C 12 HiiCIN 2 O s S). 

Packaging and storage —Storę in single-dose or multiple- 
dose, light-resistant containers, of Type 1 glass. 

Labeling —Injection intended solely for veterinary use is so 
iabeled, 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Furosemide RS 

USP Furosemide Reiated Compound A RS 

2-Ch !oro-4-/V-f urf u ryłami no-5-sulfam oyibenzoic add. 
CiaHnCINaOsS 330.74 
USP Furosemide Related Compound B RS 
4-Chioro-5-sulfamoylanthranilk: acid. 

GHyON^S 250.66 

Identification— Transfer to a 100-mL Yofumetric fiask a 
volume of Injection, equivalent to about 40 mg of 
furosemide, dilute with water to volume, and mlx. Dilute 
2*0 mL of this solution with 0.02 N sodium hydroxide in a 
second 100-mL volumetric fiask to volume, and mix. Dis- 
solve about 10 mg of USP Furosemide RS in 6.0 mL of 0.1 N 
sodium hydroxide in a 25-ml volumetric fiask, and dilute 
with water to vo!ume. Dilute 2.0 ml of the resulting solu¬ 
tion quantitatively with 0.02 N sodium hydroxide to obtain 
a Standard solution having a concentration of about 8 \ią 
per mL. Concomitantly determine the UV absorption spectra 
of both Solutions: the UV absorption spectra so obtained 
exhibit maxima and minima at the same wavelengths* 
Bacterial Endotoxins Test (85)—It contains not morę 
than 3.6 USP Endotoxin Units per mg of furosemide* 
pH (791): between 8.0 and 9.3 or, where labeled as in¬ 
tended solely for veterinary use, between 7.0 and 7.8 rf it 
contains diethanolamine, or between 8.0 and 9.3 if it con¬ 
tains monoethanolamine. 

Particulate Matter in Injettlons (788): meets the re¬ 
ąuirements for smalf-Yolume Injections. 
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Limit of furosemide related compound B— [NOTĘ —Pro- 
tect furosemide Solutions from exposure to lighL] 

Mobile phase, DHuting solution, System suitobility solution 
and Chromatographic system —Prepare as directed tn the test 
for Related compounds under Furosemide. 

Standard solution —Prepare a solution in DHuting solution 
containing 10.0 pg of USP Furosemide Related Compound B 
RS per mL. 

Test solution— Transfer an accurately measured volume of 
Injection, equivatent to about 10 mg of furosemide, to a 
10-mL volumetric fiask, add DHuting solution to volume, and 
mi*. 

Procedurę —Separately inject equal volumes (about 20j.il) 
of the Standard solution and the test solution into the chro- 
matograph, record the chromatograms, and measure the 
peak responses* The response at 254 nm obtained for any 
peak observed rn the chromatogram of the Test solution at a 
retention time corresponding to that of the Reference Stan¬ 
dard in the Standard solution is not greater than the re¬ 
sponse at 254 nm obtained for the peak in the chromato- 
gram of the Standard solution, corresponding to not morę 
than 1.0% of furosemide related compound B. Where the 
Injection is labeled as intended solely for veterinary use, the 
response at 254 nm obtained in the chroma togram of the 
Test solution at a retention time corresponding to that of the 
Reference Standard in the Standard sofution Is not greater 
than 2,5 times the response at 254 nm obtained for the 
peak in the chromatogram of the Standard solution , corre¬ 
sponding to not morę than 2.5% of furosemide retated 
compound B. 

Ofher requiremerats—it meets the requrrements under łn- 
jections ona Implanted Drag Products (1). 

Assay—[ notę—P rotect furosemide Solutions from exposure 
to llght ] 

Mobile phase, DHuting solution , System suitobility sofution , 
and Chromatographic system —Prepare as directed tn the test 
for Related compounds under Furosemide. 

Standard preparation—Dhsol^e an accurately weighed 
guantity of USP Furosemide RS in DHuting solution to obtain 
a solution having a known concentration of about 1.0 mg 
per mL 

Assay preparation —Transfer an accurately measured vo!- 
ume of Injection, equivalent to about 10 mg of furosemide, 
to a 10-mL voiumetric fiask, add DHuting solution to voJume, 
and mix. 

Procedurę —Separately inject equai volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the peak responses. Using the response at 254 nm, cal- 
culate the quantity, in mg, of furosemide (CjzHuCINzOsS) in 
each mL of the Injection taken by the formula: 

10 (C/V)(ru/r s ) 

in which C is the concentration, in mg per mL, of USP 
Furosemide RS in the Standard preparation; V Is the volume, 
in mL, of injection taken; and fy and r* are the peak re- 
sponses obtained from the Assay preparation and the Stan¬ 
dard preparation , respectively. 


Furosemide Orał Solution 


» Furosemide Orał Solution contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeied amount of furosemide 
(CiaHuCI^OsS). 


Packagang and storage— Preserve in tight, light-resistant 
containers. 

USP Reference standards (11 }— 

USP Furosemide RS 

USP Furosemide Related Compound A RS 

2-Chloro-4-N-furfurylamino-5-sulfamoyibenzoic acid. 
CizHnClN 2 0 5 S 330.74 
USP Furosemide Related Compound B RS 
4-Ch ioro-5-sulfa moy[an thran ilic acld. 

C 7 H 7 CIN z 0 4 S 250,66 
Identification— 

A: UttravioIet Absorption (197U)— 

Solution; 6 pg per mL. 

Medium; 0.01 N sodium hydroxide. 

Absorptivities are not significantly different. 

B: The retention time of the major peak in the chromato¬ 
grafu of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay. 

Minimum fili <755); meets the requirements. 

Uniformify of dosage rniits (905)— 

FOR ORAŁ SOLUTION PACKAGED IN SINGLE-UNIT CGNTAiNERS: 
meets the requirements. 

Deliuerable voiume (698)— 

FOR ORAŁ SOLUTION PACKAGED IN MULTIPLE-UN1T CGNTAINERS: 
meets the requirements, 
pH <791): between 7,0 and 10.0. 

notę—T hroughout the following procedures, protect test 
or assay speclmens, the USP Reference Standards, and Solu¬ 
tions containing them, by conducting the procedures with- 
out delay, under subdued llght, or using iow-actinlc 
gJassware. 

Limit of furosemide related compound B— 

Mobile phase, System suitobility sofution , and Chromato¬ 
graphic system —Proceed as directed in the Assay. 

Standard solution —Dissolve an accurately weighed quam 
tity of USP Furosemide Related Compound B RS in DHuting 
solution f and dilute quantitatively, and stepwise if necessary, 
with DHuting solution to obtain a solution having a known 
concentration of about 15.0 [tg per mL. 

Test solution- —Transfer an accurately measured portlon of 
Orał Solutton, equlvalent to about 10 mg of furosemide, to 
a 10-mL yotumetrie fiask, dtssolve tn and dilute with DHuting 
solution to volume, and m!x. 

Procedurę —Separately inject equal s/olumes (about 10 pL) 
of the Standard sofution and the Test sofution into the chro¬ 
matograph, record the chromatograms, and measure the ar- 
eas for the major peaks: the peak response of furosemide 
related compound B obtained from tne Test solution is not 
reater than the corresponding peak response obtained 
om the Standard solution. 

Assay— 

Mobile phase —Prepare a fiftered and degassed mixture of 
water, acetonitrile, and glacial acetic add (1 65:35:2). Make 
adjustments if necessary (see System Suitobility under Chro¬ 
ma tography (621)). 

DHuting solution —Prepare a mixture consisting of water, 
acetonitrile, and glacial acetic add (22:22:1). 

System suitobility solution —D is sof ve suitable quantities of 
USP Furosemide RS, USP Furosemide Related Compound A 
RS, and USP Furosemide Related Compound B RS in DHuting 
sofution to obtain a solution containing about 0.1 mg of 
each per mL. 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Furosemide RS in Diluting solution , and di¬ 
lute quantitatively, and stepwise if necessary, with DHuting 
solution to obtain a solution having a known concentration 
of about 1 mg per mL. 
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Assoy preparation —Transfer an accurately measured por* 
tion of Ora! Soiution, equivalent to about 10 mg of 
furosemide, to a 10-mL vo!umetric fiask, dissolve in and di* 
lute with Diluting solu tion to vofume, and mix. 

Chromotographic system (see Chroma tog raphy (621))—The 
liquid chromatograph ts eauipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing L10. 
The flow ratę is about 2 mL per minutę. Chromatograph the 
System suitability soiution , and record the peak responses as 
direeted for Procedurę: the reiafive ret en tion times are about 
0.2 for furosemide related compound B, 1.0 for furosemide, 
and 1.1 for furosemide related compound A; the resolution, 
fi, between furosemide and furosemide related compound A 
is not less than 1.5; and the tai ling factor for the furosemide 
peak is not morę than 1.5. Chromatograph the Standard 
preparation, and record the peak responses as direeted for 
Procedurę: the refative standard deviation for rep lic a te mjee- 
tions is not morę than 1 . 0 %. 

Procedurę —Separately inject egual volumes (about 10pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Calculate the guantity, in 
mg, of furosemide (CuHuCfN^OsS) in the portion of Orał 
SoTution taken by the formula; 

lOCCfWft) 

in which C is the concentration, in mg per mL, of USP 
Furosemide RS in the Standard preparation; and r u and r* are 
the peak responses obtained from the Assay preparation and 
the Standom preparation, respectively. 


Furosemide Tablets 


» Furosemide Tablets contain not less than 
90.0 percent and not morę than 11 0.0 percent of 
the labeled amount of furosemide 
(C12H11GIN2O5S). 

Packaging and sto ragę —Preserve in welhclosed, Nght-re- 
sistant containers, 

Labeling—The labeling indicates with which Dissoiution test 
the product complies. Tablets fntended solely for veterinary 
use are so labeled, 

USP Reference standards {11}— 

USP Furosemide RS 

USP Furosemide Related Compound A RS 

2-Ch loro*4*/VTurfuryiam ino-5-sulfamoyf benzole add. 
CoHnONiOsS 330.74 
USP Furosemide Related Compound B RS 
4-Chloro-5-suifamoylanthranilic acid. 

C 7 H 7 CIN 2 O 4 S 250.66 

Identification— Transfer a portion of finely powdered Tab* 
lets, equivaient to about 40 mg of furosemide, to a 100-mL 
volumetric fiask. Add 25 mL of 0.1 N sodium hydroxide, 
and allow to stand for 30 minutes with occasional shaking. 
Dii ute with water to volurne, and mix. Filter the soiution, 
discarding the fjrst 10 mL of the filtrate, and transfer 2.0 mL 
to a sccond 100-mL vo!umetric fiask. Add 0.02 N sodium 
hydroxide to volume, and mix. Proceed as direeted in the 
Identification test under Furosemide Injection, beginning with 
"Dis$oive about 10 mg of USP Furosemide RS." 

Dissoiution {71 1 )— 

Test 1: If the product complies with this test, the fabel- 
ing indicates that it meets USP Dissoiution Test L 

Medium: pH 5.8 phosphate b uff er (see Buffer Solutions 
in the section Reagents; fnakators , and Solutions); 900 mL, 


Apparatus 2: 50 rpm. 

Time: 60 minutes. 

Procedurę—Determlne the amount of C^HnGN^OiS dis- 
solved from UV absorbances at the isosbestic point at 274 
nm on filtered portions of the soiution under test, suitabfy 
diluted with pH 5.8 phosphate buffer, in comparison with a 
Standard soiution having a known concentration of USP 
Furosemide RS in the same Medium . 

Tolerances— Not less than 80% (Q) of the labeled amount 
of Lt^HhONiOsS is dissolved in 60 minutes. 

Test 2: If the product complies with this test, the label¬ 
ing indicates that it meets USP Dissoiution Test 2. Tablets 
labeled as intended for veterinary use comply with this test. 

Apparatus 2: 65 rpm. 

Medium, Time, and Procedurę —Proceed as direeted under 
Test 7. 

Toferances —Not less than 80% (Q) of the labeled amount 
of C^HhCIN^OsS is dissolved in 60 minutes, 

Uniformity of dosage unit 5 {905); meet the require- 

ments. 

Limit of furosemide related compound B—[NOTĘ—Pro- 
tect furosemide Solutions from exposure to lighL] 

Mobile phase, Diluting soiution, System suitability soiution, 
and Chromotographic system —Prepare as direeted in the test 
for Related compounds under Furosemide, 

Standard soiution— Prepare a soiution in Diluting soiution 
containing 8,0 pg of USP Furosemide Related Compound B 
RS per mL. 

Test soiution —Transfer an accurately weighed portion of 
finely powdered Tablets, equivalent to about 10 mg of 
furosemide, to a 1 Q*mL volumetric fiask, add Diluting solu- 
tion to volume, and mix. 

Procedurę —Separately inject egual volumes (about 20 pL) 
of the Standard soiution and the fest soiution into the chro- 
matograph, record the chromatograms, and measure the 
peak responses. The response at 254 nm obtained for any 
peak observed in the chromatogram of the Test soiution at a 
retendon time corresponding to that of the Reference Stan¬ 
dard in the Standard soiution is not greater than the re¬ 
sponse at 254 nm obtained for the peak in the chromato¬ 
gram of the Standard soiution, corresponding to not morę 
than 0,8% of furosemide related compound B, 

Assay—[NOTĘ—Protect furosemide Solutions from exposure 
to lignt.] 

Mobile phase, Diluting soiution , System suitability soiution , 
and Chromatographlc system —Prepare as direeted in the test 
for Related compounds under Furosemide, 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Furosemide RS in Diluting soiution to obtain 
a soiution having a known concentration of about 1.0 mg 
per mL. 

Assay preparation —Weigh and finely powder not fewer 
than 20 tablets. Transfer an accurately weighed portion of 
the powder, equrva!ent to about 50 mg of furosemide, to a 
50-mL volumetric fiask, add 30 mL of Diluting soiution , and 
sonicate for 10 minutes. Add Diluting soiution to volume, 
mix, and filter, discarding the first 10 mL of the filtrate. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the JiruindLugrarns, and meas¬ 
ure the peak responses. Using the response at 254 nm, cal¬ 
culate the guanUty, in mg, ot furosemide (C^HnCINiOsS) in 
the portion of Tablets taken by the formula: 

S0C(ru/rs) 

in which C is the concentration, in mg per mL, of USP 
Furosemide RS in the Standard preparation; and r u and r% are 
the peak responses obtained from the Assoy preparation and 
the Standard preparation , respectively. 
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Gabaperatin 



CuHuNOs 171.24 

Cyclohexaneacetic acid, 1-(aminomethy!)-; 
1-(Aminomethyl)cydohexaneacetic acid [60142-96-3]. 

OEFENmON 

Gabapentin contarns NLT 98.0% and NMT 102.0% of 
abapentin (C 9 H 17 NO a X calculated on the anhydrous 
asis. 

IDENTIFICATION 

* A. iNFRARED ABSOHPTIOW (197K) 

* B, The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard sofution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Diluent: 2.32 g/L of monobasic ammonium phosphate 
in waten Adjust with phosphoric acid to a pH of 2,0. 
Buffer: 0.58 g/L of monobasic ammonium phosphate 
and 1.83 g/L of sodium perchlorate in water. Adjust 
with percnloric add to a pH of 1. 8 , 

Mobile phase: Acetonitrile and Buffer (24:76) 

Standard solution: 14.0 mg/mL of USP Gabapentin RS 
in Diluent 

System suitability sofution; 2,3 mg/mL of USP 
Gabapentin RS from the Standard sofution In Diluent 
Sampie solution: 14 mg/mL of Gabapentin in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV'215 nm 

Column: 4,6-mm x 25-tm; packing LI 

Column temperaturę: 40° 

Flow ratę: 1 m L/min 
injection volume: 20)iL 
System suitability 

Samples: Standard sofution and System suitability 
solution 

Suitability reguirements 

Coiumn efficiency: NLT 1900 theoretical plates for 
the gabapentin peak, System suitability sofution 
Rejative standard deviation: NMT 2.0% for the 
gabapentin peak, Standard solution 

Anaiysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of gabapentin (C 9 H 17 NO 2 ) in 
the portion of Gabapentin taken; 

Result - (ru/rj) x (Cd OJ) x 100 

ru - peak area from the Sampie solution 

r$ - peak area from the Standard solution 

Cs ~ concentration of USP Gabapentin RS in the 
Standard sofution (mg/mL) 

Cu - concentration of Gabapentin in the Sampie 
solution (mg/mL) 

Acceptance criteria: 98.0%-! 02.0% on the anhydrous 
basis 

IIWPUMTIES 

® Residue om Ignition (281): NMT 0.1% 

Delete the foliowi fig: 

# * Heavy Metals, Method ii (231): NMT 20 ppm* <pindai i- 

Jan-2016) 


» Early-Eluting Gmpurities 

Diluent Buffer, and Mobile phase: Prepare as dlrected 
In the Assay. 

Impurities solution: 1.4 mg/mL of USP Gabapentin Re¬ 
lated Compound A RS and 0.84 mg/mL of USP 
Gabapentin Related Compound B RS In methano! 
System suitabiiity solution: DIssolve a sultabie guantity 
of USP Gabapentin RS in Diluent in a suitable volumetric 
fiask, and add an appropriate volume of Impurities solu¬ 
tion to obtain a solution containlng 14.0 mg/mL of USP 
Gabapentin RS, 14]ig/mL of USP Gabapentin Related 
Compound A RS, and 8.4 pg/mL of USP Gabapentin 
Related Compound B RS in Diluent. 

Standard solution: 8.4 pg/mL of USP Gabapentin Re¬ 
lated Compound E RS in Diluent 
Sampie solution: 14 mg/mL of Gabapentin in Diluent 
Chromatographic system 
(See Chromatograpny (621}, System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; packing U 

Coiumn temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection vo!ume: 20 |il 
System suitabiiity 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 2.3 between gabapentin related 
compound A and gabapentin related compound B, 
System suitability solution 
Relative standard deviation: NMT 5.0% for 
gabapentin related compound E, Standard solution 
Anaiysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of any impurlty in the portion 
of Gabapentin taken; 

Result - (r u /rj) x { C 5 /C y ) x (1 /F) x 100 

ry - peak area of any impurlty from the Sampie 
solution 

r$ “ peak area of gabapentin related compound E 
from the Standard sofution 
Ci = concentration of USP Gabapentin Related 
Compound E RS in the Standard solution 
(mg/mL) 

C u = concentration of Gabapentin in the Sampie 
solution (mg/mL) 

F = relative response factor (see Tobie I) 

Acceptance criteria: See Table 1. 


Table 1 


Name 

Hela 

tive 

Reten- 

tion 

Time 0 

Re! a 
tive 

Re¬ 

sponse 

Factor b 

Accep¬ 

tance 

Crite- 

ria, 

NMT 

(%) 

Gabapentin 

TO 

__ 


Gabapentin related compound £ 

2.9 

1.0 

0.10 

Gabapentin related compound A 

3.5 

5.3 

0.1 


“The rdative retention times are eakubted based on the retention time of 
gabapentin. 

L, The relative response factors are calculated based on the response of 
gabapentin related compound E due to the Iow absorptfuity of gabapen¬ 
tin at the monitoring waveEength (2T5 nm). 
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Table 1 (Continued) 


Mamę 

Bela 

tive 

Reten¬ 

tion 

Tinie* 

Bela- 

tive 

Re- 

$ponsc 

Factor 1 * 

Accep¬ 

tance 

Crite- 

ria, 

NMT 

(%> 

Gabauentin related compound 8 

3.8 

0.35 

0,06 

Any other indMduat unidentified 
impurity 

— 

0.41 

0.10 


*The relattve retemion time* are talculated based on the retention time of 
gabapentin, 

h The retaiivc response factors are calcu la ted based on the response of 
gabapentin related compound E due to the Iow absorptmty of gabapen¬ 
tin at the monitoring wavelength (215 nm). 

• LaTE-ELUTING IMPURITIES 

Diluent and Buffer: Prepare as directed in the Assoy. 
Mobile phase: Ace toni tnie, methanol, and Buffer 
(35:30:35) 

Standard solution: 2 . 8 pg/mL of USP Gabapentin Re- 
lated Compound D RS in Diluent, Initially dissolve the 
USP Gabapentin Related Compound D RS in a smali 
amount of methanol, then diiute with Diluent 
Sam ple solution: 14 mg/mL of Gabapentin in Diluent 
Chroma tographic system 
(See Chromatography <621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; packing LI 

Column temperaturę: 40° 

Flow ratę: 1 mL/rrnn 
Injection vo!ume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Column efficiency: NLT 13,600 theoretica! plates 
Relative standard deviation: NMT 7,0% 

Analysis 

Samples: Standard solution and Sample solution 
[Notę—D isregard peaks with a relative retention time of 
NMT 0.35, relative to gabapentin related compound 
D.] 

Calculate the percentage of any impurity in the portion 
of Gabapentin taken: 

Result = (r u /n) * (Q/Cu) x (1/F) x 100 

ru - peak area of any impurity from the Sample 
solution 

rs = peak area of gabapentin related compound D 
from the Standard solution 
C$ - concentration of USP Gabapentin Related 
Compound D RS in the Standard solution 
(mg/mL) 

Cu - concentration of Gabapentin in the Sample 
solution (mg/mL) 

F - relative response factor: gabapentin related 
compound D, 1; all other impurities, 0.025 
Acceptance crtteria 
lndivtdual Impurities; NMT 0.10% 

Total impurities: NMT 0,5% (including impurities 
found in Farly-Eluting Impurities) 

SPECIF1C TESTS 

* pH <791) 

Sample solution: 20 mq/mL in water 
Acceptance criteria: ó.5-8,0 

* WATER DETERMINATION, Method I (921): NMT 0,5% 

ADDITIONAL REQUIREMENTS 

* Packaging AND Storage: Preserve in well-dosed contain- 
ers. Storę at room temperaturę. 


* USP Reference Standards (11) 

USP Gabapentin RS 

USP Gabapentin Related Compound A RS 
2-Aza-spiro[4.5]decan-3-one, 

C 9 H 15 NO 153.22 

USP Gabapentin Related Compound B RS 
(1 «CyanQ-cydohexyl)-acetio acid, 

C 9 HbN0 2 167.21 

USP Gabapentin Related Compound D RS 
(l-(3-Oxo-2-aza-spiro[4 ł 5]dec-2-ylmethyl)-cydohexyl)- 
acetic acid. 

C Ta H 29 N0 3 307.43 

USP Gabapentin Related Compound E RS 
Carboxymethy^cydohexanecarboxylic add. 

C 9 H 14 O 4 186.21 


Gabapentin Capsules 

DEFINITION 

Gabapentin Capsules contain NLT 90.0% and NMT 110.0% 
of the labeled amount of gabapentin {C 9 H 17 NO 2 ). 

IDENTIFICATION 

* A. Infrared Absorption (197K) 

Sample: Empty the contents of NLT 10 Capsules, and 
grind to a ftne powder. Use a guantity of the powder, 
equivalent to 2 mg of gabapentin, and 200 mg of po- 
tassium bromide, 

Acceptance criteria: Meet the reguirements 

* B, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

A5SAY 

* procedurę 

Diluent: 1,2 g/L of monobasic potassium phosphate in 
water, Adjust with 5 N potassium hydroxide to a pH of 
6.9. 

Mobile phase: Dissolve 1.2 g of monobasic potassium 
phosphate in 940 ml water. Adjust with 5 N potassium 
nydroxide to a pH of 6,9, Add 60 mL of acetonitrile and 
stir. 

Standard solution: 4,0 mg/mL of USP Gabapentin RS 
in Diluent 

Sample solution: Nominally 4.0 mg/mL of gabapentin, 
from the contents of NLT 20 Capsules, equiva!ent to 
100 mg of gabapentin, in Diluent. Sonication for about 
60 s may be necessary to dissolve the contents, 
Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; 5-)im packing L7 
Flow ratę: 1.2 mL/min 
Injection vo!ume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Column efficiency: NLT 7000 theoretical plates 
Taillng factor: NMT 2,0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
gabapentin (C 9 H 17 NO 2 ) in the portion of Capsules 
taken: 

Result - (rufn) x (Cs/Q) x 100 

r u - peak response from the Sample solution 

r 5 = peak response from the Standard solution 
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Cs - concentration of USP Gabapentin RS in the 
Standard solu don (mg/mL) 

Cu - nominał concentratlon of gabapentin in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-410.0% 

PERFORMANCE TE5TS 
O DlSSOLUTION (711) 

Medium: 0,06 N hydrochlonc acid (prepared by adding 
51 mL of hydrochlonc actd to 10 L of water); 9UU mL 
Apparatus 2 : 50 rpm 
Time: 20 min 

Sample solution: Filter a portion of the solution under 
test using a suitable filter of 0,45-jim porę size. 

Mobile phase: Prepare as dlrected In the Assay, 
Standard sofution: 0.001 M mg/mL of USP Gabapentin 
RS in the Medium, where L is the labę! daim in 
mg/Capsule 

Chromatographic system 

(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1.2 mL/min 
Injection volume: 100 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Column efficiency: NLT 7000 Ibeoretfcal plates 

Tarling factor: NMT 2.0 

Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of 
gabapentin (C 9 B 17 NG 2 ) dissolyed: 

Result ^ (ru/r 5 ) k Cs x 1/ x (1 /[) x 1 00 

ru - peak response from the Sample solution 

r* = peak response from the Standard solution 

G - concentration of the Standard solution 
(mg/mL) 

V ~ vo!ume of the Medium in the dissolution 
yessel, 900 mL 

i = label daim (mg/Capsule) 

Tolerances: NLT 80% (Q) of the labeled amount of 
gabapentin (C^H^NG*) is dissolyed. 

o Uniformity of Dosage UNITS (905): Meet the 
requlrements 

IMPURITIES 

* GRGANIC IMPURITIES 

Diluent: Prepare as directed in the Assay * 

Solution A: Dissofve 1*2 g of mono basie potassium 



Solution B: Dissolve 1,2 g of monobasic potassium 
phosphate in 700 mL water. Adjust with 5 N potassium 
hydroxide to a pH of 6,9. Add 300 mL of aceton itrile 
and stir. 

Mobile phase: See Tobie h 


labie 1 


Time 

(min) 

Solution A 

(%> 

Sofution B 

£%) 

0.0 

100 

0 

4,0 

100 

0 

45.0 

0 

100 

45*1 

100 

0 

50,0 

100 

0 


Standard solution: 0.04 mg/mL each of USP Gabapen¬ 
tin RS and USP Gabapentin Related Compound A RS in 
Diluent 

Sample solution: Nominally 20 mg/mL of gabapentin, 
from the contents of NLT 20 Capsules, equivalent to 
500 mg of gabapentin, in Diluent. Sonication for about 
30 s may be necessary* 

Chromatographic system 
(See Chromatograpny (621 \ System Suitobility.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25~cm; 5-pm packing L7 
Flow ratę: 1 .5 mL/min 
Injection vofume: 50 pi 
System suitability 
Sample: Standard solution 
Suitability requirements 

Tarling factor: NMT 2.0 for the gabapentin peak 
Relative standard deviation: NMT 5.0% for 
gabapentin and gabapentin related compound A 
Anaiysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of gabapentin related com¬ 
pound A in the portion of Capsules taken: 

Result =3 (Wr 5 ) x (G/G) x 100 

ru - peak response for gabapentin related 

compound A from the Sample solution 
rs = peak response for gabapentin related 

compound A from the Standard solution 
Cs = concentratlon of USP Gabapentin Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of gabapentin in the 
Sample solution (mg/mL) 

Calcuiate the percentage of any other unspedfied 
degradation product, relative to gabapentin content, 
in the portion of Capsules taken: 

Result = ( fu/rs ) X (G/G) x 100 

r u = peak response for each unspedfied impurity 
from the Sample solution 
O = peak response ror gabapentin from the 
Standard solution 

Cs = concentration of USP Gabapentin RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of gabapentin in the 
Sample solution (mg/mL) 

Acceptance criteria 

Gabapentin related compound A: NMT 0*4% 

Any individuaJ unspecified impurity: NMT 04% 

Total impurities: NMT 1.0% 

ADDITIONAL R£QUfiREMENTS 

• Packaging and Storage: Preserve in well-closed contarn- 

ers. Storę af controlied room temperaturę. 

* USP Reference Standards (11) 

USP Gabapentin RS 

USP Gabapentin Related Compound A RS 
2-Aza-spiro[4,5]decar>3-one. 

GFGNO 153.22 


Cafeapentire Tabiets 

DEHNITION 

Gabapentin Tablets contain NLT 90.0% and NMT 110.0% 
of the labeled amount of gabapentin (GHnNG*). 
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IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

Sample: Gnnd at least 20 Tablets to a fine powder. Use 
an amount of powder equivalent Lo 2 mq of gabapen- 
tin and 200 mg of dry potassium brom i de. 

* B. The retention time of the major peak of the Sample 

soiution corresponds to that of tne Standard s olution, as 
obtained Sn the Assay, 

ASSAY 

* Procedurę 

Diluent: 1 ,2 g/L of monobasic potassium phosphate in 
water, Adjust with 5 N potassium hydroxfde to a pH of 
6.9, 

Mobile phase: Dissojve 1.2 g of monobasic potassium 
phosphate in 940 mL of water. Adjust with 5 N potas- 
sium hydroxide to a pH of 6.9. Add 60 mL of acetoni- 
trile, and stir. Fifter and degas. 

Standard soiution: 4.0 mg/mL of USP Gabapentin RS 
in Diluent 

Sample soiution: 4.0 mg/mL of gabapentin from NLT 
20 fineJy powdered Tablets in Diluent 
Chromatographic system 
(See Clrromatograpny (621 } y System Su i ta bil i ty.) 

Modę: LC 

Detector: UV 210 nm 

Coiumn: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1,2 mL/min 
Injection size: 50 pL 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Coiumn efficiency: NLT 7000 theoretścal plates 
Tailing factor: NMT 2.0 
Relative standard deviatron: NMT 2.0% of 
gabapentin 
Analysis 

Sampies: Standard soiution and Sample soiution 
Caloulate the percentage of the labeled amount of 
C 9 H 17 NO 2 in the port ion of Tabiets taken: 

Resuft= (ru/rs) x (Cs/Cu) x 100 

fu - peak response from the Sample soiution 

rs = peak response from the Standard soiution 

Cs - concentration of USP Gabapentin RS in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of gabapentin in the 
Sample soiution (mg/mL) 

Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TESTS 

* Dissołution (711) 

Test 1 

Medium: 0.06 N hydrochloric add (51 ml of hydro- 
chloric add in 10 L of water); 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Sample soiution: Pass a portion of the soiution under 
test through a suitable 0.45-pm filter, 

Determine the amount of CgH^NCh dissoived by usinc 
the foliowi ng method. 

Mobile phase: Prepare as directed In the Assay. 
Standard soiution: 0.0011 x L mg/mL of USP 
Gabapentin RS in the Medium, where L is the label 
claim tn mg/Tablet 

Chromatographic system: Proceed as directed for 
the Assay. 

Injection size: IGOjiL for the Tabiets labeled to eon- 
tain 100 , 3G0, or 400 mg; 50 |iL for Tablets labeled to 
contain 600 or 800 mg 


System suitability 
Sample: Standard soiution 

Suitability reguirements 

Coiumn efficiency: NLT 5000 theoretical plates 

Tailing factor: NMT 2.0 

Relative standard deviation: NMT 3% 

Analysis 

Sampies: Standard soiution and Sample soiution 
Caiculate the percentage of C^HuNÓa dissoived: 

Result = (ru/rs) x Cs x (V/L) x 100 

r u - peak response from the Sample soiution 

r 5 = peak response from the Standard soiution 

C 5 - concentration of the Standard soiution 
(mg/mL) 

V ~ voitime of the Medium, 900 mL 
L - Tablet label daim in mg 
Tolerances: NLT 80% (Q) of the labeled amount of 
C 9 H 17 NO 2 is dissolved. 

Test 2: If the product complies with this test, the label- 
ing indicates that the product meets USP Dissołution 
Test 2. 

Medium, Apparatus 2, Mobile phase, Standard soiu¬ 
tion, Sample soiution, Chromatographic system, 
and Analysis: Proceed as directed for Test 1. 

Time: 30 min 

Tolerances: NLT 80% (Q) of the labeled amount of 
C 9 H 17 NO 2 is dissolved. 

o Umiformsty of Dosage Units (905): Meet the 
reguirements 

IMPURITIES 
Organie Impunties 
4 Procedurę 

Diluent: Prepare as directed in the Assay. 

Soiution A: Dissolve 1.2 g of monobasic potassium 
phosphate in 940 mL of water. Adjust with 5 N potas¬ 
sium hydroxrde to a pH of 6.9. Add 60 mL of acetonj- 
friie, and stir. Filter and degas, 

Soiution B: Dissolye 1.2 g of monobasic potassium 
phosphate in 700 mL of water, Adjust with 5 N potas¬ 
sium hydroxide to a pH of 6.9. Add 300 mL of acetonh 
bile and stir. Friter and degas. 

Mobile phase: See the gradient table below. 


Time 

(min) 

Soiution A 
(%> 

Soiution B 

(%> 

0.0 

100 

0 

4.0 

100 

0 

45.0 

0 

100 

45,1 

100 

0 

50.0 

100 

0 


Standard soiution: 0,04 mg/mL each of USP Gabapen¬ 
tin RS and USP Gabapentin Related Compound A R5 in 
Diluent 

Sample soiution: Equivalent to 20 mg/mL of gabapen¬ 
tin, from NLT 20 powdered Tablets, in Diluent [Notę— 
Sonication for about 30 s may be necessary,] 
Chromatographic system 
(See Chromatogrophy (621), System Suitability.) 

Modę: LC 

Detector: UV 21 0 nm 
Coiumn: 4.6-mm x 25-cm; 5-]im packing L7 
Row ratę: 1,5 mL/min 
injection size: 50 pL 
System suitability 
Sample: Standard soiution 
Suitability reguirements 

Tailing factor: NMT 2.0 for the gabapentin peak 
Relative standard deviation; NMT 5.0% for 
gabapentin and gabapentin related compound A 
peaks 
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Analysis 

Sam pies: Standard solution and Sample solution 
Calcu late the percentage of gabapentin related com¬ 
pound A in the portion of Tablets taken; 

Result = (ru/r$) x (Cs/Cu) x 100 

v u - peak response for gabapentin related 

compound A from the Sample solution 
r$ = peak response for gabapentin related 

compound A from the Standard solution 
Cs ~ concentration of USP Gabapentin Refated 
Compound A RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of gabapentin in the 
Sample solution (mg/mL) 

Calculate the percentage of any other unspecified 
degradation product re!ative to the gabapentin 
content in the portion of Tablets taken: 

Result = (ru/r 5 ) x (C 5 /C u ) x 100 

ry - peak response for each unspecified impurity 
from tne Sample solution 
rs = peak response for gabapentin from the 
Standard solution 

C 5 - concentration of USP Gabapentin RS in the 
Standard solution (mg/mL) 

Cu = nominai concentration of gabapentin in the 
Sample solution (mg/mL) 

Acceptance criteria 

Gabapentin related compound A: NMT 0-4% 

Any individual unspecified impurity: NMT 0.1% 
Total impurities: NMT 1,0% 

ADDSTSGNAL R£QUSREM£NTS 

■ Packaging amd Sto rag r: Preserve in weil-closed contain- 
ers. Storę at controfied room temperaturę, 

* Iabeung: When morę than one Dissoiution test is given, 
the labeling States the Dissoiution test used only if Test 1 
is not used* 

e USP Reference 5TANDARDS <n) 

USP Gabapentin RS 

USP Gabapentin Related Compound A RS 
2-Aza-spiro[4.5]decar>3-one. 

OjHisNO 153.22 


Cadodiamide 


O O 



Ci 6 H 26 CdN 5 0 E 573.66 

[5,8-Bis(carboxymethy3)-11 -[2-(methylamino)-2-oxoethyf]- 
3-oxo-2,5,8,l 1 -tetraazatridecan-1 3-oato(3-)]gadoiinium. 
[N,N- Bis[2 [(carboxymcthyf)](mcthylcarbamoyl)methyJ]-ami- 
no]ethyl]glyclnato(3-)]gadolinium [131410-48-5J. 

» Gadodiamide contains not less than 97.0 per- 
cent and not morę than 103.0 percent of 
CishheGdNsOB, calculated on the anhydrous 
basis. 

Packaging and storage—Pre5erve in tight containers, and 
storę at controlled room temperaturę* 

USP Reference standards (11)— 

USP Gadodiamide RS 


USP Gadodiamide Related Compound A RS 

Gadolinium sodium diethylenetnamine pentaacetic acid 
monomethylamide. 

CisH^CdN^NaOt? 582.60 
USP Gadodiamide Related Compound B RS 

Gadoiinium disodium diethylenetnamine pentaacetic 
acid. 

C 1 4H 3B GdN 3 Na 2 0in 591.54 
USP Endotoxin RS 

Clarity of solution— 

Reference solution— 

REFERENCE solution a —Transfer 1.0 g of hydrazine suifate 
to a 100-mL volumetric fiask, dissoive in and dilute with 
water to volume, and mix. AIJow to stand for 4 to 6 hours. 
[Caution—Hydrazine suifate is highly toxic. Avoid skin contact] 

reference solution fi—Transfer 2.5 g of methenaminę to a 
1QQ-mL glass-stoppered fiask, add 25 mL of water, and mix 
to disso3ve. 

PRIMARY OPALESCENT mixture —To the fiask eontaining Refer¬ 
ence solution B f add 25.0 mL of Reference solution A f mix, 
and allow to stand for 24 hours. [notę —The suspension is 
stable for 2 months. Mix before use, and do not use if it 
adheres to the Container.] 

OPALE5CENCE standard— Dilute 15*0 ml of the Pńmary 
opalescent mixture with water to 1000,0 mL, and mix. This 
standard must be freshly prepared, 

procedurę— Transfer lO.OmL of the Opalescence standard 
to a 100-mL volumetric fiask, difute with water to voiume, 
and mix. Transfer 40 mL of this solution (Reference solution) 
to a 50-mL coior comparison tubę. 

Test solution —Transfer an accurately weighed quantity of 
Cadodiamide, equivalent to about 15 g of anhydrous 
gadodiamide, to a 50-mL volumetric fiask, disso!ve in and 
dilute with water to volume, and mrx. Transfer 40 mL of this 
solution to a 50-mL coior comparison tubę. 

Blank— Transfer 40 mL of water to a 50-mL color compar¬ 
ison tubę. 

Procedurę —Five minutes after preparation of the Reference 
solution , view the Reference sofution , the Test solution, and 
the Blank against a black background: the Test solution is not 
morę opalescent than the Reference solution , [notę— if the 
Test solution is morę opalescent than the Reference solution , 
beat the Test solution to 60° to 70° for 2 to 3 minutes, cool 
to room temperaturę, and view agaln.J 
Identofkafiou— 

A: Infrared Absorption (197K), 

B: It exhibits the maximum absorption at the relevant 
wavelength spedfied when tested as directed under the test 
for Content of gadolinium. 

Micirobtal emimemtion tests (61) and Tests for speti- 
fied mkreorgamsms (62)—The total aerobic microbial 
count is not morę than 500 cfu per g* The total combined 
molds and yeasts count is not morę than 50 cfu per g. 
Bacfenal Endotoxins Test (85)—It contains not morę 
than 3.5 USP Endotoxin Units per g. 

Water Deiermination, Method I (92 1): between 3.0% 
and 14.0%, 

Limit of free gadolinium (811)— 

Arsenazo III indkator Transfer 150 mg of arscnazo III di¬ 
sodium to a 100-mL volumetric fiask, dilute with water to 
volume, and mix. 

MES buffer —Transfer 48.8 g of 2-(A/-morpholt- 
no)ethanesulfonic acid (MES) to a 250-mL volumetric fiask. 
Add 180 mL of water and 25 mL of 2 N sodium hydroxide, 
and mix. Adjust with 2 N sodium hydroxide to a pH of 6.0, 
dilute with water to volume, and mix* 

Edetate disodium titrant— Pipet 100 ml of 0.02 M edetate 
disodium V5 into a 1000-mL volumetric fiask, dilute with 
water to volume, and mix. 
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Test solution— Transfer about 1 g of Gadodiamide, aecu- 
rately weighed, to a 125-mL conical fiask, add 25 mL of MES 
buffer and 0.1 mL of Arsenazo III indicator, and mu. A tur- 
guoise cdor indicates the presence of excess gadolinium. 

Procedurę —Titrate the Test solution with Edetate disodium 
lit rant to a vio!et-pink endpoint Lach mL of Edetate diso¬ 
dium titrant is equivalent to 0.3145 mg of excess 
gadolinium; not morę than 0.3% of free gadolinium is 
found, calculated on the anhydrous basis. 

Limit of free diethylenetnatnine pentaacetic aciid 
bismethylamide— 

Arsenazo III indicator 3 nd MES buffer —Proceed as directed 
for Limit of free gadolinium (Uf), 

0.002 M gadolinium (III) titront —Transfer 18.6 g of 
gadolinium diloride to a IGOO-mL vo(umetric fiask, dilute 
with 04 N hydrach loric add to yolume, and mix. Pipet 
10 mL of thts solution into a conical fiask, and add 25 mL of 
MES buffer and 0,1 ml of Arsenazo Ul indicator, Titrate with 
0,02 M edetate disodium VS to a violet-pmk endpoint, and 
determine the moianty. Pipet 40 mL of this solution into a 
1000-mL yolumetric fiask, dilute with water to yolume, and 
mix. 

Blank solution —Transfer 25 mL of MES buffer and 0.1 mL 
of Arsenazo III indicator into a suitable fiask, and mix. 

Test solution —Transfer about 1 g of Gadodiamide, accu- 
rately weighed, to a 125-mL conical fiask. Add 25 mL of 
MES buffer and 04 mL of Arsenazo III indicator, and mix. A 
violet-pink color indicates the presence of excess diethylene¬ 
triamine pentaacetic add bismethylamide. 

Procedurę—Concomitantfy titrate the Blank solution and 
the Test solution with 0.002 M gadolinium (Uf) titrant to a 
tumuoise endpoint. Calcufate tne percentage of free 
dietnylenetnamine pentaacetic acia bismethylamide En the 
portion of Gadodiamide taken by the formula: 

100(14,- Vb) Mj (419,43)/IV 

En which V u is the yolume of gadolinium (111) in the Test 
solution; Vb is the yotume of gadolinium (li!) in the Blank 
solution; Mj is the molarity of the 0.002 M gadolinium (Uf) 
titrant; 419.43 is the molecular wetght of diethylenetriamine 
pentaacetic add bismethylamide; and W is the weight, in 
mg, of Gadodiamide taken to prepare the Test solution: not 
morę than 0.7% of diethylenetriamine pentaacetic add bis¬ 
methylamide is found, calculated on the anhydrous basis. 
Limit of mefhyBamine— 

Borate buffer— Transfer 12.4 g of boric acid to a 500-mL 
yolumetric fiask, and suspend it in 300 mL of water. Add 
100 mL of 1 N potassium hydroxide, and mix. Adjust with 
1 N potassium hydroxide to a pH of ] 0.0, dilute with water 
to yolume, and mix. Storę in a closed plastic Container. 

OPA reagent— Transfer 100 mg of o-phthalaldehyde to an 
amber bottle, add 3 mL of methanol, and mix. Add 220 mL 
of Borate buffer and 04 mL of mercaptoethanol, and mix, 
[notę —This solution must be freshly prepared.] 

Standard Solutions —Transfer about 110 mg of methyl- 
aminę hydrachloride, accurately weighed, to a 500-mL yolu¬ 
metric fiask, and dilute with water to vofume to obtain a 
solution having a concentration of about lOOpg of methyl- 
arnlne per ml. Pipet 1, 5, 10, and 20 mL of this solution 
into separate 1 GO-mL yolumetric flasks, dilute the contents 
of each fiask with water to yolume, and mix. 

Test solution —Transfer about 1.5 g of Gadodiamide, accu¬ 
rately weighed, to a 10-mL yolumetric fiask, dilute with 
water to yolume, and mix. 

Procedurę—Proceed as follows for each of the Standard 
Solutions . Add 3,0 mL of OPA reagent , mix, and with i n 
1 minutę measure the absorbance at 335 nm, Compare to a 
blank consisting of 3,0 mL of water and 3.0 mL of OPA rea¬ 
gent . Plot a calibration curve of absorbance versus standard 
concentration, In )iq of methylamine per mL. Mix 3.0 mL of 
the Test solution with 3.0 mL of OPA reagent , and proceed as 


directed above. [notę—I f the absorbance obtained with the 
Test solution exceeds the absorbance of the highest Standard 
solution, perform an additional quantitative difution of the 
Test solution , and repeat the analysis,] Determine the con- 
centration, in pg per ml, of methylamine in the Test solution 
by interpoiatlon from the calibration curve. Calculate the 
amount of methylamine in the portion of Gadodiamide 
taken: not morę than 0.05% of methylamine is found. 
limit of acetone, ethyl alcohol, and isopropyl alko¬ 
hol— 

interna! standard solution —Transfer about 500 mg of 
methyl ethyl ketone to a 100-mL yolumetric fiask, dilute 
with water to yolume, and mlx. Pipet 5 mL of this solution 
into a 100-mL yolumetric fiask, dilute with water to yolume, 
and mix. 

Stock solution —Transfer about 1000 mg each of acetone, 
ethyl alcohol, and tsopropyf alcohol, accurately weighed, to 
a 100-mL yolumetric fiask, dilute with water to yolume, and 
mix. 

Diluted stock solution A —Pipet 5 mL of the Stock solution 
into a 100-mL yolumetric fiask, dilute with water to yolume, 
and mix. 

Diluted stock solution B —Pipet 10 mL of the Stock solution 
into a 100-mL yolumetric fiask, dilute with water to yolume, 
and mix. 

System suitobilfty solution —Pipet 1 0 mL of the Intemal 
standard solution and 15 mL of Diluted stock solution A into a 
100-mL yolumetric fiask, dilute with water to yolume, and 
mix. 

Test solution 1 —Pipet 10 mL of the InternaI standard solu¬ 
tion into a 100-mL yolumetric fiask, dilute with water to 
yolume, and mix. Transfer 7.0 mL of this solution to a 
10-mL gas chromatographic headspace vial, add about 
1300 mg of Gadodiamide, accurately weighed, and cap im- 
mediately. Swirl to dissofye. 

Test solution 2 —Pipet 10 mL of the Intemal standard solu¬ 
tion and 2.5 mL of Diluted stock solution A into a 100-mL 
yolumetric fiask, dilute with water to yolume, and mix. 
Transfer 7.0 ml of this solution to a 10-mL gas chromato- 
raphic headspace vial, add about 1300 mg of Gado- 
iamide, accurately weighed, and cap immediately. Swirl to 
dissolye. 

Test solution 3— Pipet 10 mL of the Intemal standard solu¬ 
tion and 15 mL of Diluted stock solution A into a 100-mL 
yolumetric fiask, dilute with water to yolume, and mix. 
Transfer 7,0 mL of this solution to a 1 0-mL gas chromato¬ 
graphic headspace viai, add about 1300 mg of Gado¬ 
diamide, accurately weighed, and cap immediately. Swirl to 
dissolye. 

Test solution 4— Pipet 10 mL of the Intemal standard solu¬ 
tion and 25 ml of Diluted stock solution B into a 100-mL 
yolumetric fiask, dilute with water to yolume, and mix. 
Transfer 7.0 mL of this solution to a 10-mL gas chromato- 
raphic headspace vial, add about 1 300 mg of Gado- 
iamide, accurately weighed, and cap immediately, Swirl to 
dissolye. 

Chromatographic system (see Chromatography (621))—The 
gas chromatcgraph is eguipped with a fJame-ionization de- 
tector and a 0.32-mm x 30-m capiilary column coated with 
a 1.8-pm phase G43. The column temperaturę is main- 
tamed at 4Q' J . Helium is used as the carrier gas at a flow 
ratę of about 1.5 mL per minutę, and the Split ratio is 1:15. 
The injection port and detector błock are maintained at 
about 250°, Chromatograph the System suitability solution as 
directed for Procedurę: the order of elution is ethyl alcohol, 
acetone, isopropyl alcohol, and methyl ethyl ketone; the res- 
olution, R, between the ethyf alcohol and acetone peaks is 
not less than 1.0 and between the acetone and isopropyl 
alcohol peaks is not less than 1.0; and the relatiye standard 
deyiation is not morę than 3.0% for each of the three 
analytes. 
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Procedurę —Separately śnject equal volumes (about 1 pi) 
of each of the four fet Solutions into the chromatograph, 
record the chramatograms, and measure the areas for the 
major peaks relatlye to the area for the internaf standard 
peak, Plot the responses of the Test Solutions versus the con- 
tent, In ug per mL, of the releyant analyte in each vial, dra w 
the straight linę best fitting the four points, and calculafe 
the correlation coefficient for the linę, A suitable system is 
one that yields a linę having a correlation coefficient of not 
less than 0.99. Calculate the percentage of each analyte in 
the portion of Gadodiamide taken by the formula: 

0/(10,0005) 

in which o is the intercept and b is the slope of the straight 
linę, evaluated by linear regression analysis. [NOTĘ—If o is 
negative, report the result as nonę detected.] Not morę 
than 0.2% of acetone, ethyl alcohol, and isopropyJ alcohol 
is found, calculated on the anhydrous basis; and the sum of 
all three analytes is not morę than 0.2%, calculated on the 
anhydrous basis. 

Related compomrtds— 

Mobile ptoe—Prepare as directed In the Assay. 

Postcolumn reagent —Dissolve 120 mg of arsenazo III acid 
sn 400 mL of water previously acidifed with 6.3 mL of nitric 
acid. Add 650 mg of urea, and mix to dissolve. Pass the 
solution through a 0.45-pm poroslty fi Ster, washing the fil ter 
with 600 mL of water. Dilute with water to 1 000 ml, mix, 
and degas. 

System suitability sofution —Prepare an aqueous solution 
containtng about 0.01 mg of USP Gadodiamide Related 
Compound A RS, 0.01 mg of USP Gadodiamide Related 
Compound B RS, and 2 mg of USP Gadodiamide RS in each 
mL. 

fet Solution —Transfer about 200 mg of Gadodiamide, ac- 
curately weighed, to a 100-mL yolumetric fiask, disso!ve in 
and difute with water to yolume, and mix. 

Chromatographicsystem (see Chromatography (621))— 
Proceed as directed in the Assay, except to use the Postcol¬ 
umn reagent prepared as directed above, Chromatograph 
the System suitability solution t and record the peak responses 
as directed for Procedurę: the resolution, tf, between tne 
gadodiamide and gadodiamide related compound A peaks 
is not less than 1.0, and between gadodiamide related com¬ 
pound A and gadodiamide related compound B peaks is not 
less than 1.5; and the relatlye standard deviation for repli- 
cate injectlons is not morę than 10%. 

Procedurę—Inject about 10 jil of the Test solution into the 
chromatograph, record the chromatogram, and measure 
the peak responses. [NOTĘ—The taił of the gadodiamide 
peak may contain a smali shoufder due to an isomer; the 
area of the shoulder should be Included in the gadodiamide 
peak area.] Calculate the percentage of each impurity in the 
portion of Gadodiamide taken by the formula: 

100 (n/n) 

in which n is the response of each impurity; and r s is the 
sum of all peaks having a percentage greater than 0.10%: 
not morę than 2.0% of gadodiamide related compounds A 
and B is found; no indmdual impurity is morę than 0.2%; 
and the sum of all impunties, other than gadodiamide re¬ 
lated compounds A and B, is not morę than 0.5%. 

Conteaif of ęgadolinium— 

Standard Solutions— Prepare three separate Solutions in 
0.2 M nitric acid to obtain concentratlons of 100, 150, and 
200 ug of gadolinium per mL, 

Test solution —Transfer about 600 mg of Gadodiamide, ac- 
curately weighed, to a 100-mL volumetric fiask, dilute with 
water to yolume, and mix. Pipet 10 mL of this solution Into 
a 100-mL yolumetric fiask, difute with 0.2 M nitric add to 
voiume, and mix. 


Procedurę —Gońcom itantly determine the absorbances of 
the Standard Solutions and tne Test solution at the gado- 
llnium resonance linę of 342.3 nm with a suitable atomie 
absorption spectrophotometer (see Atomie Absorption Spec- 
troscopy {8S2)) t using 0,2 IVt nitric add as the blank. Plot the 
absorbances of the Standard Solutions versus concentration, 

In pg per mL, of gadolinium, and draw the straight linę best 
fitting the three plotted points. From the graph so obtalned, 
determine the concentration, in jig per mL, of gadolinium 
in the Test solution: the content of gadolinium is between 
26.0% and 29.0%, calculated on the anhydrous basis. 
Assay— 

Mobile phase —Transfer 14,0 mL of tnethylamlne, 5.7 mL 
of glada! acetic add, and 5.7 mL of water to a 1000-rnL 
yolumetric fiask, dilute with water to votume, and mix. 
Transfer 50 mL of this solution to a 1000-mL yolumetric 
fiask, add 900 mL of water, and mix. Adjust with 1 N acetic 
acid or 1 N sodium hydroxide to a pH between 6,5 and 7.0, 
Dilute with water to yolume, mix, filter, and degas (see Sys¬ 
tem Suitability under Chromatography (621)). 

Postcolumn reagent — DissoIve 325 mg of urea in a solu¬ 
tion of 60 mg of arsenazo III acid in 550 mL of water previ- 
ousiy acidified with 3.2 mL of nitric acid. Pass the solution 
through a 0.45-pm porosity filter, wash the filter with 
400 mL of water, dilute with water to 1000 mL, mrx, and 
degas, 

Standard preparation —Prepare an aqueous solution of 
USP Gadodiamide RS having a known concentration of 
about 0.6 mg per mL, 

Assay preparation —Transfer about 60 mg of Gado¬ 
diamide, accurately weighed, to a 100-mL yolumetric fiask, 
disso]ve in and dilute w!th water to yolume, and mix, 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eauipped with a 658-nm detector 
and a 4.6-mm x 25-cm column that contaim 5-urn base- 
deactiyated packing LI. A second pump mixes tne Mobile 
phase with the Postcolumn reagent prior to detectlon via a T- 
junction. The system is maintained at a constant tempera¬ 
turę between 20 d and 35°. The ffow ratę is about 1,5 mL 
per minutę. Chromatograph the Standard preparation , and 
record the peak responses as directed for Procedurę: the rela- 
tive standard dewation for replicate injections is not morę 
than 2.5%. 

Procedurę—Separately Enject equa! volumes (about lOpL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chramatograms, and meas¬ 
ure the responses for the major peaks. Calculate the cjuan- 
tity, in mg, of CieH^GdNsOs in the portion of Gadodiamide 
taken by the formula: 

100 C(ru/rs) 

in which C is the concentration, in mg per mL, of USP 
Gadodiamide RS En the Standard preparation; and fu and rs 
are the gadodiamide peak responses obtained from the As¬ 
say preparation and the Standard preparation , respective!y. 


Gad odia micie Brajection 

DEFINITION 

Gadodiamide Injection is a stenie solution of Gadodiamide 
in Water for Injection, It contains NIT 90,0% and NMT 
110.0% of the labeled amount of gadodiamide 
(Ci^H^CdNiOa). It may contain stabilizers and buffers, 
Gadodiamide Injection intended for intrayascular use con- 
tains no antimicrobial agents. 
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IDENTIFICATION 

* A. (Jltravtolet Absorption (197U) 

Wavelength rangę: 240-300 nm 
Sofution: 57 mg/mL of gadodiamide in water 

* B. The retention time of the major peak of the Sample 
sofution corresponds to that of the Standard sofution, as 
obtained tn the Assay. 

AS5AY 

• Procedurę 

Sofution A: DissoNe 14 mL of triethylamine and 5,7 mL 
of dacia! acetic add in 1 L of water. 

Mobile phase: Transfer 50 mL of Sofution A to a 1-L 
volumetric fiask, Add 900 mL of water. Adjust with 1 N 
acetic add or 1 N sodium hydroxide to a pH between 
6,5 and 7.0. Dilute with water to volume. 

Postcofumn reagent: Dissolve 325 mg of urea in a so- 
lution of 60 mq of arsenazo Ili add in 550 mL of water 
previous!y addtfied with 3.2 mL of nitric acid. Pass the 
solution through a filter of 0.45-pm porę size, wash the 
filter with 400 mL of water, and dilute with water to 
1000 mL 

Standard solution: 0,18 mg/mL of USP Gadodiamide 
RS 

Sample solution: Equivalent to a nominał concentra- 
tion of 0.18 mq/mL of gadodiamide from injection 
Chromatograpnic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: Vis 658 nm 

Coiumn: 4.6-mm x 25-cm; 5-jim base-deactivated 
packing LI. [NOTĘ—A second pump mixes the Mobile 
phase with the Postcofumn reagent prior to detection 
via a T-juncfion.] 

Coiumn temperaturę: 20 D -35° (system maintained at 
constant temperaturę) 

Ffow ratę: 1.5 mL/min 
Injection vo!ume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 2.5% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of gadodiamide 
(CifihbóGdNsOs) in the portion of Injection taken: 

Result = (ry/rs) x (Q/Cu) x 100 

ru - peak response of gadodiamide from the 
Sample solution 

r* - peak response of gadodiamide from the 
Standard sofution 

Cs =* concentration of USP Gadodiamide RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of gadodiamide in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%~110.0% 

IMPURITIES 

• ORGANIC IMPURITIES 

Solution A, Mobile phase, and Chromatographk sys¬ 
tem: Prepare as directed in the Assoy. 

Postcolumn reagent: DissoJve 120 mg of arsenazo lii 
add in 400 mL of water previousfy adaified with 6.3 mL 
of nitric acid. Add 650 mg of urea, and mix to dissolve. 
Pass the solution through a filter of 0,45-|im porę size, 
washing the filter with 600 mL of water. Dilute with 
water to 1000 mL 

System suitability solution: 10 pg/mL of USP 
Gadodiamide Related Compound A RS, lO ug/mL of 


USP Gadodiamide Related Compound B RS, and 2 mg/ 
mL of USP Gadodiamide RS in an aqueous solution 
Sample solution: Equivalent to a nominał concentra¬ 
tion of 2 mg/mL of gadodiamide from Injection 
System suitability 
Sample: System suitability sofution 
Suitability requirements 

Resolution: NLT 1.0 between the gadodiamide and 
gadodiamide related compound A peaks; NLT 1.5 be¬ 
tween gadodiamide related compound A and 
gadodiamide related compound B peaks 
Relative standard devfation: NMT 10% 

[NoiE—The tali of the gadodiamide peak may contam a 
smali shoulder due to an isomer. Tne area of the 
shoulder should be included in the gadodiamide peak 
area.] 

Anaiysis 

Sample: Sample sofution 

Calcuiate the percentage of each impurity in the vol- 
u me of injection taken: 

Result = (rJr T ) x 100 

fu - peak response of each impurity 
r T ~ sum of ail peaks having a percentage greater 
than 0,10% 

Acceptance criteria: See Tabfe h 


Table 1 


Name 

Acceptance Criteria, 
NMT (%) 

Gadodiamide related compound A 

2.0 

Cadodramide related compound B 

2,0 

Any other individual impurity 

0,2 

Total impunties (sum of ail Impurltles 
other than gadodiamide related oom- 
Dounds A and B) 

0,5 


SPECIFIC TESTS 

* Osmolą utv and Osmolarity, Osmofality (785): 

650-1000 mOsmol/kg 

* PH (791): 5,5-7,0 

* Bacterial Endotoxins Test (85): NMT 0.029 USP Endo- 

toxin Unit/mg of gadodiamide 

* INJECTIONS AND IMPLANTED DRUG PRODUCTS (1): Meets the 
requirements 

ADDITIONAL REQUIREM£NT$ 

» Packaging and Storage: Preserve in single-dose or mul- 
tiple-dose plastie orType I glass containers. Storę at con- 
trolled room temperaturę, protected from light Do not 
freeze. 

* Labeling: Label containers of Injection to direct the user 
to discard any unused portion. Label It to State its routes 
of administratfon. Label it to indicate "serious injury can 
occur if given by intrathecal route/' 

* USP Reference Standards (11) 

USP Endotoxin RS 
USP Gadodiamide RS 

USP Gadodiamide Related Compound A RS 
Gadolinium sodfum diethylenetriamine pentaacetic acid 
monomethylamide. 

C 1 sH 2J! GdN4Na0 9 582.60 
USP Gadodiamide Related Compound B RS 
Gadolinium disodium diethylenetriamine pentaacetic 
add. 

CnhhaGdN^NazOio 591.54 
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Cadopentetate Dimeglumine Injection 


DEFINITION 

Gadopentetate Dimeglumine Injection is a sterife solution of 
gadopentetate dimeglumine in Water for Injection. It con- 
tains NLT 90.0% and NMT 110,0% of the labeled amount 
of gadopentetate dimeglumine (CnhhoGdNjOio ■ 
2C7H17NO5)- It may contain smali amounts of Meglumine 
and Pentetic Acid as stabilizers, and it may contain suita- 
ble buffers. Gadopentetate Dimeglumine Injection in- 
tended for fntravascular use contains no antimicrobial 
agents. 

IDENTIFICATION 

* A. Ultraviolet Absorption (197U) 

Standard solution: 74 mg/mL of USP Gadopentetate 
Monomeglumine RS 

S ample solution: 94 mg/mL of gadopentetate 
dimeglumine 

* B, The absorption of the gadolinium emission linę at 

368.4 nm by the Sample solution in the test for Content 
of Gadolinium conftrms the presence of gadolinium. 

* C The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay , 

ASSAY 

* PROCEDURĘ 

Mobile phase: Dissolve 1.37 g of tetrabutylammonium 
perchlorate in 1 L of a mixture of acetonitrile and water 
( 12 : 88 ). 

Standard solution: 1,85 mg/mL of USP Gadopentetate 
Monomeglumine RS prepared as follows. Transfer a suit- 
abie guantity to a suitable s/olumetric fiask containing 
50% of the fiask volume of 0.1% meglumine solution. 
Dilute to volume wlth water. 

Sample solution: Nominally 2.35 mg/mL of gadopente¬ 
tate dimeglumine from Injection in water 
Chromatographic system 
(See Chromatogropny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 195 nm 

Column: 4,6-mm x 12.5-cm; 5-prn packing L7 
Fiow ratę: 1,5 mL/min 
Injection voJume: 10 pL 
System suitability 
Sample: Standord solution 
Suitabifity reguirements 
Column efficiency: NLT 800 theoretical plates 
Tai ling factor: NMT 3.5 
Reiative standard devlatlon: NMT 2.0% 

Anafysłs 

Samples: Standard solution and Sample solution 
Calculate the percentage of the fabeled amount of 
gadopentetate dimeglumine (CuHzoGdNaOitj * 
2C7H17NOS) in the portion of Injection taken: 

Result = (r u /n) x (Cs/Cu) x x 100 

r u = peak response from the Sample solution 

n = peak response from the Standard solution 

Cs - concentration of USP Gadopentetate 

Monomeglumine RS in the Standard solution 
(mg/mL) 


Cu - nominał concentration of the Sample solution 
(mg/mL) 

Mri = molecular weight of gadopentetate 
dimeglumine, 938.02 

Hi = molecular weight of gadopentetate 
monomeglumine, 742.80 
Acceptance criterra; 90.0%-110.0% 

OTIfER COMPONENTS 
• CONTENT OF MEGLUMINE 

Sample solution: Use the injection. 

Instrumental conditions 
Modę: Polarimetry (see Optical Rotation (78T» 

Light source: Sodium lamp 
Analytical wavelength: 589 nm 
Celi: 10 cm 

Anaiysis: Determine the angular rotation (see Optical 
Rotation (781» of the Sample solution. 

Caiculate the amount of meglumine as a percentage of 
the labeled amount of gadopentetate dimeglumine 
(Cv-iH^GdN 3 Oi 0 ■ 2 C 7 Hł 7 NOi) in the portion of the In- 
jectton taken: 

Result = [(100o/a) x (1/L)] xFx 100 

a = observed angular rotation corrected for the 
Blank (degrees) 

a ~ average spedfie rotation of meglumine, 24.9 
deg.dl/g 

i ^ label daim of Injection in mg/mL 
f = unit conversion factor from g/dL to mg/mL, 

Acceptance criteria: Meglumine content is 
37.4%~45.8% of the labeled amount of gadopentetate 
dimeglumine. 

* Content of Gadolinium 

Cesium chloride solution: 100 mg/mL of cesium chlo- 
nde In water 

Blank solution: Cesium chloride solution, hydrochlonc 
acid (spectrophotometric grade), and water (10:1:89) 
Standard stock soJution: Transfer 1.15 g of gadolinium 
(III) oxide to a 100-mL volumetnc fiask, add 2.0 mL of 
hydrochlonc add to dlssolve, and dliute with water to 
vafume. 

Standard solution A: 600 jag/mL of gadolinium pre¬ 
pared as follows. Transfer 3.0 ml of tne Standard stock 
solution to a 50-ml volumetric fiask, add 5.0 mL of Ce- 
sium chloride solution and 0.5 mL of hydrochlonc acid 
(spectrophotometric grade), and dilute with water to 
yolume. 

Standard solution B: 800 pej/mL of gadolinium pre¬ 
pared as follows. Transfer 4.0 mL of tne Standard stock 
solution to a 50-mL volumetric fiask, add 5.0 mL of Ce¬ 
sium chloride solution and 5.0 mL of hydrochlonc acid 
(spectroscopic grade), and dilute with water to volume. 
Standard solution C: 1000 pg/mL of gadolinium pre¬ 
pared as follows. Transfer 5.0 mL of the Standord stock 
solution to a 50-mL volumetrk fiask, add 5.0 mL of Ce¬ 
sium chloride solution and 5.0 mL of hydrochloric add 
(spectroscopic grade), and dilute with water to voiume, 
Sample solution: Treat a voJume of Injection, equiva- 
lent to 469 mg of gadopentetate dimeglumine, with 
0.2 mL of nitric acid in a porcelain tmcibłe, concentrate 
on a hot piąte, char with a burner, and ignite in a 
muffle furnace at 800° until alf black particles disappear 
(approximately 1 h). Allow the residue to cool on a 
refractory surfaoe for 5 min, then eguilibrate to room 
temperaturę in a desiccator. Dissoive the white residue 
so obtained in a mixture of 1.0 mL of water and 1.0 mL 
of hydrochlonc acid (spectrophotometric grade) with 
heating, Transfer this solution to a 100-mL volumetric 
fiask, add 10.0 ml of Cesium chloride solution, and dilute 
with water to volume. 
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Instrumental eonditions 

(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectroscopy 
Analyticaf waveiength: 368.4 nm at the gadolinium 
emission linę 

Lamp: Gadolinium boIJow-cathode 
Flame: Nitrous oxide-acetylene 

Analysis 

Sam pies; Blank solution, Standard Solutions , and Sampie 
solution 

Blank the instrument with the Blank solution. Determine 
the absorbances of the Standard Solutions and Sampie 
solution . Plot the absorbances of the Standard Solutions 
versus their concentrations, in pg/mL, of gadolinium, 
and dra w the straight linę best fitting the three plotted 
points. Prom the graph so obtained and the absorb- 
ance of the Sampie solution , determine the concentra- 
tton, tn pg/mL, of gadolinium in the Sampie solution. 
Calculate the amount of gadolinium as a percentage of 
the labeled amount of gadopentetate dimeglumine 
(CnH^oCdNaOio ■ 2 C 7 HF 7 NO 5 ) in the portion of the In- 
jectśon taken: 

Result = [(C x D)/(V x i)] x Fx 100 


Titrimetric system 

(See Titrimetry (541).) 

Modę: Direct titration 
Endpoint detectron: Visual 
Analysis: Utratę with Titrant until the color changes 
from yellow to reddish violet 

Calculate the amount of pentetic add as a percentage 
in the portion of the Injection taken: 

Result = [(V r x M x F) x (1 fV 0 )] x 100 

Vr = volume of Titrant consumed 
M = molarity of Titrant (|imol/mL) 

F - equivaient weight of pentetic add, 

0.7867 mq/pmol 

Vu - injection volume used to prepare the Sampie 
solution 

Acceptance criteria: 0.027%-0.04% 

* PH (791): 6.5-8.0 

* Bacterial Endotoxins Test (85): it contains NMT 25 

USP Endotoxin Units/mL of Injection. 

* Stehility Tests (71): Meets requirements 

* Partiojlate Matter iw IWjECTiONS (788): Meets the 

reguirements 


C = concentration of gadolinium in the Sampie 
solution (pg/mL) 

D - voiume of the Sampie solutfon, 100 mL 
V = volume of injection taken to prepare the 
Sampie solution (ml) 

i - label claim of the Injection (mg/mL) 

F - converslon factor from jig to mg, 0.001 
Acceptance criteria: Gadolinium content is 
15.1%-18.4% of the labeled amount of gadopentetate 
dimeglumine. 

IMPURITIES 


Defete the fol Iow ing: 

Heavy Metals (231) 

Standard solution: Transfer 2.0 mL of Standard iead 
Solution (20 pg of Pb) to a 50-mL color-companson 
tubę, add 5 mL of 1 N sodium hydroxtde, and di lute 
with water to 40 mL 

Sampie solution: In a 50-mL color-comparison tubę, 
mix a volume of Injection, equivalent to 1.0 g of 
gadopentetate dimeglumine, with 5 mL of 1 N sodium 
hydroxide, and dilute with water to 40 mL. 

Analysis: To each of the tubes containing the Standard 
solution and Sampie solution add 10 mL of sodium suh 
fide TS, allow to stand for 5 min, and view downward 
over a white surface. 

Acceptance criteria: NMT 20 ppm; the color of the so¬ 
lu tion from Ehe Sampie solution rs not darker than Ehat 
of the Standard solution ,• forticiai ijan.soia) 

SPECIFIC TESTS 
* Limit of Pentetic Acid 

Buffer: 50 g of sodium acetate and 10 mL of gfacial 
acetic acid in a 1000-ml volumetric fiask. Dilute with 
degassed water to volume. Adjust with 0.1 N sodium 
hyaroxide or glacial acetic acid to a pH of 5, 

Indicator solution; 0.508 mg/mL of xylenol orange in 
degassed water 

D11uent: Buffer , /ndicatar solution r and water (30:3:167) 
Titrant: 0.001 M (1 pmoI/mL) gadolinium sulfate pre- 
pared by dissolving a suitable guantity of gadolinium 
sulfate (purity >99.9%) in water 
Sampie solution: Transfer vo3ume of Injection equiva- 
lent to 938 mg of gadopentetate dimeglumine. Add 
20 mL water and 10 ml Diiuent. Adjust with 0.1 N so¬ 
dium hydroxide or gladaJ acetic acid to a pH of 5^ 


APDBTIONAL REQUIRŁMENTS 

* Packaging and Storage: Preserve in single-dose contain- 
ers, preferabiy of Type I glass, protected from fight. Storę 
at controlled room temperaturę. Do not freeze. 

* Labeung: Label containers of Injection Intended for in- 
travascular injection to direct the user to discard any un- 
used portion remaining in the Container. The labeling 
atso States that it is not to be used if it contains solids. 

o USP Reference Standards (11) 

USP Endotoxin RS 

USP Gadopentetate Monomeglumine RS 


Cadoteridol 


)—\ r~\r% 

■c n * O- 

’0 łT Oł 

yj 


C T? H»GdN,|0 ? 558.68 
Gadolinium, [10-(2-hydroxypropyl)-! ,4,7,10- 
tetraazacyclododecane-1,4,7-triacetato(3-)-N',/V‘ ł , 

(±)-[l 0-(2-Hydroxypropyl)-1,4,7,10-tetraazacydododecane- 
1,4,7-tnacetato(3-)]gadoiinium [120066-54-8]. 

» Cadoteridol contains not less than 97.0 percent 
and not morę than 101.0 percent of 
C^H^GdNhG?, calcuiated on the anhydrous 
basis. 


Packaging and storage—Preserve in tight, fight-resistant 
containers, and storę at eon troi led room temperaturę. 

OSP Reference standards (11)— 

USP Cadoteridol RS 

USP Cadoteridol Related Compound A RS 

10-(2-hydroxypropy!)-l ,4,7,10-tetraazacyclododecane- 
1,4,7-triaacetic acid. 

Ci/hLzN.iO? 404.46 

USP Cadoteridol Related Compound B RS 

1,4,7,10-tetraazacydododecane-l ,4,7-triacetic acid 
gadolinium salt. 
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USP Gadoteridol Related Compound C RS 

1,4,7,10-tetraaza-l1 -oxo-Dicyclo[8*2.2]tetradecane-4,7- 
diacetic add. 

Identification— 

A: Infrared Absorption (197K)* 

B: Uitraviolet Absorption (197U)— 

Solution: 10 mg per mL. 

Medium: water. 

Water Determination, Method / <921): not morę than 
15 %. 


De te te the folłowing: 

# Heavy met ais, Method tl (231): not morę than 0*001% 

• (Otfldsl l fan-:016) 

Limit of gadoteridol related compound A— 

Buffer solution —Disso!ve 0.60 g of tromethamme and 
3.72 g of edetate disodium in 3 L of water, adjust with 5 N 
sodium hydroxide to a pH of 7.0, dilute with water to 4 L, 
and mix. Fil ter, and chill between $° and 8°. 

Mobile phase —Prepare a filtered and degassed mixture of 
Buffer solution , acetonitrile, and tetrahydrofuran 
(98.8:1.0:0*2)* Make adjustments if necessary (see System 
Suitobility under Chromatography (621)). 

Cupric acetate solution —Transfer 3*99 g of cupric acetate 
and 12,11 g of tromethamine to a 2-L volumetnc fiask, dis- 
solve in 1500 ml of water, adjust wtth glacial acetic add to 
a pH of 7.0, dilute with water to volume, and mix* Filter, 
and chill between 5° and 8°. 

Standard stock solution—DlssoWe an accurately weighed 
uantity of USP Gadoteridot Related Compound A RS En 
uffer solution, and dilute quantitatively and stepwise with 
Buffer solution to obtain a solution having a known concen- 
tration of about 6 j.ig per mL 

Standard solutson— )ust prior to tnjection on to the coL 
umn, dilute 1.0 mL of the Standard stock solution with 
1*0 mL of Cupric acetate solution to obtain a solution having 
a known concentration of about 3 pg of USP Gadoteridol 
Related Compound A RS per mL, [NOTĘ—The cop- 
per-gadoteridol related compound A complex is stable for 
at least 2 hours, if maintained at about 5°.] 

Test solution —Transfer about 30 mg of Gadoteridol, accu- 
rately weighed, to a test tubę, add 1.0 ml of Buffer solution, 
and mix on a vortex mixer to dtssolve. Add 1.0 mL of Cupric 
acetate solution , and mix. Immediately inject the solution 
into the chromatograph. [notę— The copper-gadoteridol re¬ 
lated compound A complex is stable for at least 2 hours, if 
maintained at about 5 D .j 

Chromatographic system (see Chromatography (621»—The 
liquid chromatograph is eguipped with a 280-nm detector 
and a 4.0-mm x 15-cm column that contains packing L21. 
The flow ratę is about 2 mL per minutę. Chromatograph the 
Standard solution , and record the peak responses as directed 
for Procedurę: the relative retention times are about 1 *0 for 
gadoteridol related compound A and 2.0 for copper-ede- 
tate; the resolutron, /?, between gadoteridol related com¬ 
pound A and copper-edetate is not less than 1.5; and the 
relative standard deviation for replicate injections is not 
morę than 2*0%, 

Procedurę—Sępa rately inject equal volumes (about 50 pL) 
of the Standard solution and the fest solution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses. Calculate the percentage of gadoteridol re¬ 
lated compound A in the portion of Gadoteridol taken by 
the formula: 

100 (CłW)(rufr$ 

in which C is the concentration, in mg per mL, of USP . 
Gadoteridol Related Compound A RS in the Standard stock 
solution; W is the weight, in mg, of Gadoteridol taken to 


prepare the Test solution; and r u and r s are the gadoteridol 
related compound A peak responses obtained from the Tesf 
solution and the Standard solution , respectively: not morę 
than 0.01% h found, calculated on the anhydrous basis* 
Limit of free gadolinium (III)— 

Buffer solution , Mobile phase , Diluent, Standard stock solu* 
tion 1 , Standard stock solution 2, Standard solution , and Chra- 
matographic system— Proceed as directed for Chromato¬ 
graphic purity , Test i . 

Test solution —Transfer about 60 mg of Gadoteridol, accu¬ 
rately weighed, to a vial, add 2*0 mL of Diluent , and mix, 
Immediately place the vial in a bath maintained at about 5°* 
Procedurę —Proceed as directed for Procedurę under Chro¬ 
matographic purity , Tesf 7. Calculate the percentage of free 
gadoTinium (III) In the portion of Gadoteridol taken by the 
formula: 

200(157.25/334.38){C/ W)(W r 5 ) 

jn which 157.25 is the molecular weight of gadolinium and 
334,38 is the molecular weight of gadolinium acetate; C is 
the concentration, in mg per mL, of gadolinium acetate, 
calculated on the anhydrous basis, in the Standard solution; 
W is the weight, in mg, of Gadoteridol taken to prepare the 
Tesf solution; and r u and r s are the free gadolinium (III) peak 
responses obtained from the Tesf solution and the Standard 
solution , respectiveiy: not morę than 0.01 % is found* 

Limit of regioisomer—Using the chromatogram of the 
Assay preparation as obtained in the Assay ; calculate the per¬ 
centage of regioisomer peak at a relative retention time of 
about 1,2 in reiation to that of the gadoteridol peak by the 
formula: 

100/tf / (ffl + fc) 

in which r* and r c are the regioisomer and gadoteridol peak 
responses, respectivefy, in the Assay preparation: not morę 
than 2*5% is found* 

Chromatographic purity— 

Test 1: cadolinium-containing impurtties— 

Buffer solution — Di$sofve 10.2g of monobasic potassium 
phosphate, 0*165 g of dibastc potassium phosphate, and 
1*76 g of edetate disodium in 3000 mL of water, and filter. 

Mobile phase —Prepare a degassed mixture of Buffer solu - 
tion and acetonitrile (98:2). Make adjustments ff necessary 
(see System Suitobility under Chromatography (621)). 

Diluent — Transfer 3*40 g of monobask potassium phos¬ 
phate, 4*21 g of dibasic potassium phosphate, and 0.584 g 
of edetate disodium to a 1000-mL volumetric fiask, dissolve 
in and dilute with water to vo!ume, and mix. 

Standard stock solution 1 —Quantitatively dissolve an ac¬ 
curately weighed ąuantity of gadolinium (Gd III) acetate in 
water to obtain a solution having a concentration of about 
0.4 mg per mL 

Standard stock solution 2 —Prepare a solution of USP 
Gadoteridol Related Compound B RS in water to obtain a 
solution having a known concentration of about 0.6 mg per 
mL. 

Standard solution —Transfer 1.0 mL of Standard stock solu¬ 
tion 1 and 2.0 mL of Standard stock solution 2 to a 10-ml 
volumetric fiask, and dilute with Diluent to volume* Transfer 
1.0 mL of this solution to a vial, add 3.0 mL of Diluent, and 
mix. 

Tesf solu f/on—'Transfer about 60 mg of Gadoteridol, accu¬ 
rately weighed, to a vial, add 2.0 mL of Diluent, and mix. 
Immediately place the vial in a bath maintained at about 5°* 
Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a fiuorometric detec¬ 
tor operating at an exdtation wavelength of 275 nm and an 
emission wave!ength of 314 nm, and a 4.6-mm x 25-crn 
column that contains 5-jim packing LI, The flow ratę is 
about 1 mL per minutę, Chromatograph the Standard solu- 
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tion, and record the peak responses as directed for Proce¬ 
durę: the relatlve retention times are about 1.0 for free 
adoJinlum (III), 1.6 for 1,4,7,10-tetraazacyc!ododecane“1,4, 
,10-tetraacetic add gadoJinium sodlum salt (gadoteridol re- 
tated compound D), and 2.2 for gadoteridol related com- 
pound B; and the re1ative standard deviation for replicate 
mjections is not morę than 5,0%. 

Procedurę —Separately inject equal voiumes (about 50|iL) 
of the Standard sol u tion ano the Test solution tnto the chro- 
matograph, record the chromatograms, and measure all of 
the peak responses. Al Iow the Test solution to elute for not 
less than 1.3 times the retention time of the gadoteridol 
peak. Cakulate the percentage of gadoteridol related con> 
pound D In the portion of Gadoteridol taken by the 
formula: 

200(C / W){ful r$) 

in which C is the eoncentration, In mg per ml, of USP 
Gadoteridol Related Compound B RS, calculated on the an- 
hydrous basis, in the Standard solution; W is the weight, in 
mg, of Gadoteridol taken to prepare the Test solution; and Or 
and r s are the gadoteridol related compound D peak re¬ 
sponses obtained from the Test solution and the Standard 
solution, respectively, Cakulate the percentage of gadoter¬ 
idol related compound B in the portion of Gadoteridol taken 
by the formula: 

200 (C/W)(ru/rd 

in which C Is the eoncentration, in mg per ml, of USP 
Gadoteridol Related Compound B RS, calculated on the an- 
hydrous basis, in the Standard soiution; Wis the weight, in 
mg, of Gadoteridol taken to prepare the Test solution; and r u 
and fi are the gadoteridol related compound B peak re¬ 
sponses obtained from the Test solution and Standard solu- 
f/on, respecth/ely. Cakulate the percentage of any other im- 
purity In the portion of GadoteridoE taken by the formula; 

200 (C/W)(n/r s ) 

in which n is the peak response of any other im purity ob¬ 
tained from the Test solution; and rs is the peak response for 
gadoteridol related compound B obtained from the Stan¬ 
dard solution: not morę than 0.1% of any individual im pu¬ 
rity is found, and not morę than 0.3% of gadollnium-con- 
taming impurities is found, 

TEST 2 (NONCADOLINIUM-CONTAININC fWURlTlES)— 

50 mM Ammonium phosphate buffer —Dlssoke 17.25 g of 
monobasic ammonium phosphate in 3000 mL of water, and 
filter. 

pH 5,0 Buffer —Transfer 2000 ml of 50 mM Ammonium 
to a 2-L beaker, and adjust with ammonium hydroxide to a 
pH of 5,0. 

pH 7,0 Buffer—Transfer 1000 mL of 50 mM Ammonium 
to a 1-L beaker, and adjust with ammonium hydroxtde to a 
pH of 7,0, 

Mobile phase —Prepare a fil te red and degassed mixture of 
pH 5.0 buffer and acetonrtriie (87:13), Make adjustments tf 
necessary (see System Suita bil i ty under Chromatography 
(621)). 

Standard soiution —Dissolvc an accurately welghed quan- 
tity of USP Gadoteridol Related Compound C RS In pH 7,0 
Buffer to obtain a solution having a known eoncentration of 
about 5 |.ig per mL, 

System suitability solution —Prepare a solution in pH 7.0 
buffer contaśning about 2 mg of USP Gadoteridol RS and 
0.002 mg of USP Gadoteridol Related Compound C RS per 
mL. 

Test solution—Transfer about 50 mg of Gadoteridol to a 
25-mL yolumetric fiask, dissoke in and dilute with pH 7.0 
Buffer to volume, and mix. 


Chromatographic system (see Chromatography (621))—'The 
liquid chromatograph is eciuipped with a 220-nm detector 
and a 4,6-mm x 25-cm column that contains packing LI 8. 
The flow ratę is about 1 ml per minutę. Chromatograph the 
System suitability soiution , and record the responses as di- 
rected for Procedurę: the relative retention times are about 
1,0 for gadoteridol, 1.2 for 1,4,7,10-tetraaza-1,4,7-tris-(car- 
boxymethyl)-11-oxo-bicyclo [8.2.2] tetradecanium chioride 
(gadoteridol related compound F), 1.5 for 1,4,7,10-tetraaza- 
1 3-oxo-bicyclo [8.2.1] tridecane-4,7-diacetic add (gadoter¬ 
idol related compound E), and 1,7 for gadoteridol related 
compound C; and the resolution, R, between gadoteridol 
and gadoteridol related compound C is not less than 5. 
Chromatograph the Standard solution as directed for Proce¬ 
durę: the relative standard deviation for replicate injections is 
not morę than 4,0%. 

Procedurę —Separately inject equaf volumes (about 20 pL) 
of the Standard soiution and the Test soiution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses. Allow the Test solution to elute for not fess 
than twice the retention time of the gadoteridol peak. Cal- 
culate the percentage of gadoteridol refated compound C in 
the portion of Gadoteridol taken by the formula: 

2.5(C/W)(rufr s ) 

In which C is the eoncentration, in pg per mL, of USP 
Gadoteridol Related Compound C RS in the Standard solu¬ 
tion; W is the weight, in mg, of Gadoteridol taken to pre¬ 
pare the Test solution; and r u and r s are the peak responses 
for gadoteridol related compound C obtained from the Test 
solution and Standard solution, respectively. Cakulate the 
percentages of gadoteridol relateo compound F and 
gadoteridol related compound E in the portion of Gadoter¬ 
idol taken by the formula: 

2.5(1 /P)(C/W)(n/r s ) 

in which F is the relative response factor for gadoteridol re¬ 
lated compound F (0,68) or for gadoteridoE reiated com¬ 
pound E (1,7); n is the peak response for gadoteridol related 
compound E or gadoteridol related compound F En the Test 
solution; and C, W, and r s are as defined above, Cakulate 
the percentage of any other impurity in the portion of 
Gadoteridol taken by the formula: 

2.5(C/W}(rtirs) 

in whkh n is the response of any other impurity in the chro- 
matogram of the Test solution; and C, W t and r% are as de¬ 
fined above: not morę than 0.1% of any other impurity is 
found, and the total of nongadolinium-containing impurities 
is not morę than 0.3%, calculated on the anhydrous basis. 
Other requirementS“-Where the la bel States that 
Gadotendo! is steriie, it meets the requirements for Steńlity 
Tests (71) and Bacterial endotoxins under Gadoteridol tnjec - 
tion , Where the label States that Gadoteridol must be sub- 
jected to further processing during the preparation of inject- 
able dosage form, it meets the reguirements for Bacterial 
endotoxins under Gadoteridol Injection. 

Assay—. 

Buffer solution —Dissolve 10,2 g of monobasic potassium 
phosphate and 0.1 65 g of dibasic potassium phosphate in 
3 L of water, and filter. 

Mobile phase —Prepare a filtered and degassed mixture of 
Buffer solution and acetonitrile (98:2). Make adjustments if 
necessary (see System Suitability under Chromatography 
(621)). 

Standard preparation —Dissolve an accurately weighed 
quantlty of USP Gadoteridol RS in Buffer solution to obtain a 
soiution having a known eoncentration of about 0,6 mg per 
mL. 
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Assay preparation— -Transfer aboul 60 mg of Gadoteridol, 
accurately weighed, to a 100-mL volumetric fiask, dissolve in 
and diiute with Buffer solution to volume, and mix. 

Chromotographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a fluorom etric detec- 
tor operating at an excitation wavelength of 275 nm and ai 
emission wavelength of 314 nm, and a 4.6-mm x 25-cm 
column that contarns 5-p.m packlng U * The flow ratę ts 
about 1 mL per minutę. Chromatograph the Standard prepa- 
ration, and record the peak responses as directed for Proce¬ 
durę: the resolution, R, between the gadoteridol peak and 
the peak with a relative retention time of about 1.2 is not 
less than 1.2; and the relative standard deviation for repli- 
cate mjections is not morę than 2.0%. 

Procedurę —Separately inject equai volumes (about 50 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatoarams, and meas- 
ure the responses for the major peaks, CaTculate the quan- 
tity, in mg, of CuhhsGdlshO/ in the portion of Gadoteridol 
taken by the formula: 

10 GCfo/r*) 

in which C is the concentration of USP Gadoteridol RS, in 
mg per mL, in the Standard preparation; and r u and r* are 
the gadoteridol peak responses obtained from the Assay 
preparation and the Standard preparation, respectively. 


Gadoteridol łnjection 

» Gadoteridol łnjection is a sterile solution of 
Gadoteridol in Water for łnjection. It contains not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of gadoter- 
ido! (C^HaGctNUO?). It may contain buffers and 
stabilizers. Gadoteridol łnjection intended for in~ 
travenous use contains no antimicrobial agents. 

Packaging and storage —Preserve in single-dose oontain- 
ers as aescribed in Packaging and Storage Reguirements 
(659), łnjection Packaging , preferably ot Type I glass. Storę at 
controlled room temperaturę, and protect from iight. 
Labeling —Label containers of łnjection intended for intra- 
venous injection to direct the user to examine the product 
to ensure that all solids are dissolued, to discard the product 
if solids persist, and to discard any unused portion remain- 
ing in the Container. 

USP Reference standards (11)— 

USP Endotoxm RS 
USP Gadoteridol RS 

USP Gadoteridol Related Compound A RS 

1G-(2-hydroxypropyl)-1,4, 7, 10-tetraazacyclododecane- 
1,4,7-triaacetic actd* 

404.46 

Identification— 

A: Uitraviofet Absorption <197U)— 

Solution ; 10 mg per mL. 

Medium: water 

8: The retention time of the major peak In the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay, 

Bacterial Endotoxlns Test (85)—!t contarns not morę 
than 8.3 USP Endotoxin Units per ml of Gadoteridol Injeo* 
tion* 


pH (791): between 6.5 and 8.0. 

Particulate Matter in Injections (788): meets fhe re- 
guirements for smallwolume injections. 

Limit of free gadolinium (III)— 

Buffer solution , Mobile phase , and Diluent— Proceed as 
directed for Test 1 in the Chromotographic punty test under 
Gadoteridol, 

Standard solution— Prepare a solution of gadolinmm (Gd 
III) acetate in water to obtain a solution having a known 
concentration of about 0,4 mg of gadolinium acetate per 
mL. Transfer 1.0 mL of the sofution to a 10-mL vo!umetric 
fiask, diiute with Diluent to volume, and mix. Transfer 
1.0 mL of this solution to a smali vial, add 3*0 mL of Dituent t 
and mix. 

Test solution —Transfer an accurately measured volume of 
łnjection, equivaJent to about 150 mg of gadoteridol, to a 
smali vial, diiute with Diluent to 5.0 mL, and mix* ImmedL 
ately place in a bath maintained at about 5°. 

Chromotographic system (see Chromatography {62 1))—The 
liguid chromatograph is equipped with a fluorometric detec- 
tor operating at an excitatron wavelength of 275 nm and an 
emission wavelength of 314 nm and a 4.6-mm x 25-cm 
column that contains 5-jim packing LI. The flow ratę is 
about 1 mL per minutę. Chromatograph the Standard solu - 
tion , and record the peak responses as directed for Proce¬ 
durę: the relative standard deviation for replieate mjections is 
not morę than 5.0%. 

Procedurę— Separately inject eaual volumes (about 20juL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatoprams for about 1.5 times 
the retention time of the gadoteridol peak, and measure the 
peak responses. Calculate the percentage, by weight, of free 
gadolinium (III) in the volume of łnjection taken by the 
formula: 

500(157.25/334.38)( C/VP)(ru / rj) 

in which 157.25 and 334.38 are the molecular weights of 
gadolinium and gadolinium acetate, respectively; C is the 
concentration, in mg per ml, of gadolinium (Gd HI) acetate, 
calculated on the arinydrous basis, in the Standard solution; 

V is the volume, in mL, of łnjection taken for the 7esf solu¬ 
tion; P h the labeled potency of gadoteridol, in mg per mL, 
in the łnjection; and r u and r$ are the peak responses for free 
adolinium (HI) obtained from the Test solution and the 
tandard solution , respectively: not morę than 0.02% is 
found. 

Limit of gadoteridol related compound A— 

Buffer solution, Mobile phase , Cupric acetate solution , 
Standard stock solution, Standard solution , and Chromato- 
graphic system —Proceed as directed for the Limit of gadoter¬ 
idol related compound A test under Gadoteridol, 

Test solution —Transfer an accurately measured volume of 
łnjection, equrvalent to about 30 mg of gadoteridol, to a 
test tubę, diiute with chilled Buffer solution to 1.0 mL, and 
mix* Add 1.0 mL of chilled Cupric acetate solution, mix on a 
vortex mixer for about 10 seconds, and immediateiy inject 
as directed for Procedurę. 

Procedurę—Separately inject eguai volumes (about 50 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses. Calculate the percentage of gadoteridol re* 
lated compound A in the łnjection by the formula: 

Q.2(C/VF}(ro/r s ) 

in which C is the concentration, in fig per mL, of USP 
Gadoteridol Related Compound A RS In the Standard solu¬ 
tion; V is the volume, in mL, of łnjection taken for the Test 
solution; P is the labeled potency, in mg per mL, of gadoter¬ 
idol in the łnjection; and r u and o are fhe peak responses of 
gadoteridol related compound A In the Test solution and the 
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Standard solution, respectively: not morę than 0.02% is 
found. 

Other reąuirements—It meets the requirements under In- 
jections and Implanted Drug Products (1). 

Assay— 

Buffer solution, Mobile phase, Standard preparation, and 
Chromatographic system—Proceed as directed Sn the Assay 
under Gadoteridol. 

Assay preparation —Transfer an accurately measured vol- 
ume of Injeetion, equivalent to about 150 mg of gadoter¬ 
idol, to a 250-mL volumetric fiask, dilute with Buffer solution 
to volume, and mix. 

Procedurę —Separately inject equa! voJumes (about 20 \il) 
of the Standard preparation and the Assoy preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu late the quan- 
tity, in mg per mL, of gadoteridol (CiyHżsGdNhO?) in the 
volume of Injeetion taken by the formula: 

250(C/V)(r u /rs) 

in which C is the concentration, in mg per mL, of USP 
Gadoteridol RS in the Standard preparation; V is the volume 
of Injeetion taken, in mL; and r u and are the gadoteridol 
peak responses obtained from the Assay preparation and the 
Standard preparation, respectiveEy, 


Gadoversetamide 



Q 0 H 34 GdN s Oio 66176 

(Gadoversetamide) [8J 1-bIs(carboxymethyl)-14-[2- 
[(2~m eth oxy ethy l)a m i n o ] -2 -o x oe tnyl ]-6-oxo-2-oxa-5,8, 

11,14-tetraazabexadecan-1 6-oato(3-)], gadoiinium. 
[N,Ń-Bis[2“[(carboxymethyl)[[(2-methoxyethyl)car- 
bamoyl]methyl]amino]ethyl]qlycinato(3")]gadonnium 
[1 31069-91 -5]. 

» Gadoversetamide contains not less than 
97.0 percent and not morę than 102.0 percent of 
Czoh^CdNsO™, calculated on an anhydrous 
basis. 

Packaging and storage— Preserve In tight, fight-resistant 
containers, and storę at controlled room temperaturę. 

USP Reference standard* (11 )— 

USP EndotoxIn RS 

USP Gadodiamide Related Compound B RS 

Gadoiinium disodium drethylenetriamine pentaacetic 
acid. 

G^HiaCdN^Na^Oto 591,54 
USP Gadoversetamide RS 
USP Gadoversetamide Related Compound A RS 

Hydrogen [8, 1144-tris(carboxymethyl)-Ó-oxo-2-oxa- 
5,8,11,14-tetraazahexadecan-16-oato(4-)]gadolinium. 
Identification— 

A: The retention time of the major peak in the chromat- 
ogram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay. 

B: The lanthanide selectivity test detects gadoiinium’ (III) 
in 0.1 N nitric acid with arsenazo (III). Prepare 1.5 x 10^ ! M 


arsenazo (lii) solution by dissoMng 30 mg of arsenazo (III) 
and 160 mg of urea in 100 mL water, adding 1.6 mL of nh 
tric acid, and diluting with water to 250 mL. Add 10 mg of 
Gadoversetamide to 1.0 mL of the 1.5 x 10^ M arsenazo 
(1.11) solution, and mix. The color changes fronn a winę red 
to green-blue, indicating the presence of gadoiinium. 
Bacterial Endotoxins Test (85): not morę than 15 USP 
Endotoxtn Unlts per g of gadoversetam ide. 

Water Determination, Method la (921): not morc than 
10.0% (w/w), a solvent mixture of methanol and forma- 
mide (9:1) being used. 

Lamits of free gadoiinium (Ili) and total chelatable 
materiał— 

MES buffer—DhsoWe 97,6 g of 2-morpholinoethane- 
sulfontc acid (MES) In about 950 mL of water, and mix. Ad¬ 
just with 20% sodlum hydroxide to a pH of 6, dilute with 
water to 1000 mL, and mix. 

Edetate titrant: 0.002 M edetate disodium V5* 

0,003 M Gadoiinium (III) titrant —Transfer 0.790 g of 
gadoiinium chloride to a 1000-rriL yofumetric fiask, dilute 
with water to voiume, and mix. 

Test solution —Transfer about 5 q of Gadoversetamide, ac¬ 
curately weighed, into a 250-mL fiask, and add 20 mL of 
water and 2 mL of hydrochloric acid. Stlr, and heat to boil¬ 
ing, Rinse the sides of the fiask with water. Add 50 mL of 
MES buffer and 100 to 150 pL of xylenol orange TS to Em- 
part a Irght yellow color, Heat to boi ling, adjust with ammo- 
nium hydroxide to a pH of 6, and continue boiling for 
2 minutes. If the solution is yellow, proceed as directed 
under Uncomplexed chelatable materiał. If the color ts red- 
violet, proceed as directed under Free gadoiinium (III). 

Uncompfexed chelatable materiał —Continue boiling, and 
titratę with 0.003 M Gadoiinium (III) titrant to a red-violet 
endpoint that undergoes no further color change upon ad- 
dition of morę titrant. Record the yofume of titrant used to 
reach the endpoint 

Free gadoiinium (III )—Continue boiling and titrate with 
Edetate titrant to a yellow or yeilow-orange endpoint that 
undergoes no further color change upon addition of morę 
titrant, Record the volume of titrant used to reach the 
endpoint. 

Calculations —If the Test solution was trtrated with Edetate 
titrant , calculate the percentage of Free gadoiinium (fil) in 
the portlon of Gadoversetamide taken by the formula: 

(66.18/kV)(l&/}( Me) 

in which W is the weight, in g, of Gadoversetamide taken; 
Vw is the voiume, in mL, of Edetate titrant used to titrate the 
Test solution; and M E is the molarity of fhe Edetate titrant. If 
the sample was titrated with 0,003 M Gadoiinium (III) ti¬ 
trant, calculate the percentage of UncompIexed chelatable 
materiał in the portion of Gadoversetamide taken by the 
formula: 

(66.1 B/W)(Vqu )( M c ) 

in which W is as defined herein; Vqu is the votume, in mL, of 
0.003 M Gadoiinium (III) titrant used to titrate the Test solu¬ 
tion; and M g is the molarity of the 0,003 M Gadoiinium (HI) 
titrant Not morę than 0.05% of free gadoiinium Eli and not 
morę than 04% of uncomp!exed chelatable materiał, both 
calculated on the anydrous basis, are found. 

Limit of 2-methojcyethy laminę— 

Mobile phase —Add 2 mL of 5 M phosphoric add to 
550 mL or water, mix, and adjust with 10% (w/w) ammo- 
nium hydroxide to a pH of 5,0, Add 450 ml of aceton i trile, 
mix, fllter, and degas, 

0.4 M Borate buffer —Add 12.4 g of boric acid to 300 mL 
of water, and swlrl to suspend. Add 100 mL of 1 N potas- 
sium hydroxide, and mix. Adjust with about 60 mL of 1 N 
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potassium hydroxide to a pH of 10,0, dilute with water to 
500 mL, and mix. Test the pH, and adjust if necessary. 

o-Phtholaldehyde reagent —Dissolve 25 mg of o- 
phthalaldehyde in 0,75 mL of methanol, ada 25 mL of 0.4 
M Borate buffer havmg a pH of 10.0 and 25 pL of 2-mer- 
captoethanoł, and mix. [NOTĘ —Protect from light. Discard 
after 3 days.) 

Standard Solutions— Prepare aqueous Solutions of 
2-methoxyethylarnine having known ooncentrations of 
about 1, 20, and 50 pg per mL, respectiveiy. Derivatize by 
addtng an equa! volume of o-Phtholaldehyde reagent to each 
solution immediately before injection. 

Test solution— Transfer about 250 mg of Gadover- 
setamide, accurately weighed, to a 5-mL voJumetrk fiask, 
and dissolve in and dilute with water to volume. Derivat \ze 
the solution by combining equal volumes of o- 
Phthalafdehyde reagent and Test solution immediately before 
injection. 

Chromatographic system (see Chromatography {62 1)) —The 
!iquid chromatograph is equipped with a 335-nm detector 
and a 250-mm x 4,6-mm column that contains 5-pm pack- 
ing LI. The flow ratę is about 1 mL per minutę. Chromato¬ 
graph the Standard Solutions , and record the chromato¬ 
grams as directed for Procedurę: the relative retention times 
of o-phthafaldehyde and 2-methoxyethylamine are about 
0,6 and 1.0, respectively. Plot the concentration of 
2-methoxyethy!amine in each Standard solution versus its 
peak area, and perform a regression analysis to obtain a 
slope and an intercept. The correlation toefficient, r f is not 
less than 0.995, and the relative standard deviation for repli- 
cate injections of the 50 jug per mL Standard solution is not 
morę than 5%. 

Procedurę— Separately inject equal vdumes (about 50 jaL) 
of the Test solution and the Standard Solutions into the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses. Determine Ihe concentration, in pg per ml, 
of 2-methoxyethylamine in the Test solution from the stan¬ 
dard response linę. Cale u la te the percentage of 2-methoxy- 
ethylaminę by the formula: 

0.5 C/W 

in which C is the concentration, in pg per mL, of 2-methox- 
yethylaminę obtained from the Standard response linę; and 
W Is the weight, in mg, of Cadoversetamide taken. Not 
morę than 0.10% (w/w) of 2-methoxyethylamine is present, 
calculated on the anhydrous basis. 

Limit of residual solvertts— 

InternaI standard solution —Dilute butyl akohol with water 
(3:5000). 

Standard Solutions— To four separate 5-mL volumetric 
flasks, transfer the following designated compositions: 


Fiask 

Isopropyl 

□fcohol 

Acetonitrile 

Intemal 

standard 

t 

25 M g 

25 ng 

TO mL 

2 

100 |ig 

ioo jjg 

TO mL 

3 

250 Mg 

250 ng 

1,0 mL 

4 

500 MQ 

500 lici 

1.0 mL 


Dilute each fiask with water to vofume, and mix. The result- 
ing Standard Solutions contain about 5, 20, 50, and 100 pg 
of isopropyl akohol and aceton i tri le per mL. 

Test solution —Transfer about 500 mg of Cadover- 
setamide, accurately weighed, to a 5-mL volumetric fiask. 
Add 1.0 mL of InternaI standard solution , dissolve in and di- 
lute with water to volume, and mix. 

Chromatographic system (see Chromatography {62 1))—The 
gas chromatograph ts eguipped with a flame-ionization de¬ 
tector and a 0.53-mm x 30-m capilfary column with aiO- 
Jim thickness of phase G35. Helium is used as the carrier 
gas, at a flow ratę of about 5 mL per minutę. The column 


temperaturę is maintained at 35° for 5 minutes, then tn- 
creased at a ratę of 15° per minutę to 110°. The injection 
port temperaturę is maintained at 150°, and the detector 
temperaturę is maintained at 300°. Chromatograph the 
Standard Solutions , and record the peak area ratios as di¬ 
rected for Procedurę: the relative retention ttmes are about 
0,5 for isopropyl akohol, 0,7 for acetonitrile, and 1.0 for 
butyl alcohol Plot the concentration for each standard ver* 
sus its peak area rafio, and perform a regression analysis. 

The correlation coeffident, r f is not less than 0.995 for each 
analyte; and the refative standard deviation for replicate in¬ 
jections of the TOOjig per mL Standard solution is not morę 
than 5%. 

Procedurę —Separately inject equal volumes {about 2 pL) 
of the Test solution and the Standard Solutions into the chro¬ 
matograph, record the chromatograms, and measure the 
peak area ratios of the standard peak to the intemal stan¬ 
dard peak. Determine the concentration of isopropyl alcohof 
and acetonitrile from the respective standard response lines, 
Ca ku la te the percentage (w/w) of each solvent in the por- 
tion of Gadoversetamide taken by the formula: 

0.5 OW 

in which C is the concentration, in pg per mL (obtained 
from the respective standard response linę) of isopropyl al- 
cohol and acetonitrile in the Test solution; and W is tne 
weight (anhydrous), in mg, of the portion of Gadover- 
setamide taken: not morę than 0.1% (w/w) of isopropyl af- 
cohol is found; and not morę than 0.025% (w/w) of aceto¬ 
nitrile is found. The total residual solvent content (sum of 
the % w/w isopropyl alcoho! and the % w/w acetonitrile) 
does not exceed 0.1% w/w. 

Related compounds— 

Solution A —Dissolve 2.06 g of monobasic potassium 
phosphate and 18.6 mL of 20% w/w tetraethylammonium 
hydroxide in 950 mL of water. Adjust with phosphonc acid 
to a pH of 7, diiute with water to make 1000 mL, mix, filter, 
and degas. 

Solution B —Prepare a filtered and degassed mixture of 
Solution A and acetonitrile (475:25). 

Mobile phase —Use a mixture of Solution A and 5o/uf/on B 
as directed for Chromatographic system. Make adjustments if 
necessary (see System Suitability under Chromatography 
(621)). 

Standard stock solution— Transfer about 50 mg each of 
USP Gadoversetamide Related Compound A RS and USP 
Gadodiamide Related Compound B RS, accurately weighed, 
to a 50-mL volumetric fiask, dissolve in and dilute with 
water to volume, and mix. [NOTĘ —The solution may be 
stored for a week.J 

Standard Solutions— Prepare aqueous Solutions of diiuted 
Standard stock solution containing about 25, 150, and 
250 pg of each Reference Standard per mL. 

Test solution —Transfer about 250 mg of Gadover- 
setamide, accurately weighed, to a 10-mL volumetric fiask, 
dissolve in and dilute with water to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eouipped with a 205-nm detector 
and a metał-free 4.6- x 150-mm column that contains 5-pm 
packing LI. The flow ratę is 1 mL per minutę, The chromat¬ 
ograph Is programmed to pump a mixfure of Solution A to 
Solution B (97:3). The column temperaturo h maintained at 
about 25°, The relative retention times are about 0.6 for 
gadodiamide related compound B and 0.7 for gadover- 
setamide related compound A; the resolution, R f between 
gadodiamide related compound B and gadoversetamide re- 
fated compound A is not less than 1,0; and the relative 
standard deviation for replicate injections is not morę than 
5% for the 250 pg per mL Standard solution . 

Proceduro—Separately inject equaf vo!umes (about 50 pL) 
of the Test solution and the Standard Solutions into the chro¬ 
matograph. Allow 1 hour between injections to remove 
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sJow-eluting impunties. Determine the quantities, in fig per 
mL, of gadoversetamide related compound A and 
gadodiamide related compound B from the respective Stan- 
dard response lines. Calculate the percentage of gadoyer- 
seta m ide related compound A In the portion of Gadoyer¬ 
setamide taken by the formula: 

100 C/V 

In which C is the conoentration of gadoyersetamide related 
compound A, in |ig per ml, obtained from the Standard 
response linę; and V Is the concentration of gadoyer¬ 
setamide, in pg per ml, in the Test solution. Not morę than 
1.0% (w/w) of gadoyersetamide related compound A h 
found, calculated on the anhydrous basis. Calculate the per¬ 
centage of gadodiamide related compound B m the portion 
of Gadoyersetamide taken by the folfowing formula: 

92.2 C/l/ 

in which C js the concentration of gadodiamide related 
compound B, in pg per mL, obtained from the Standard 
response Jine; and V is as described herein. Not morę than 
0.5% (w/w) of gadodiamide related compound B ts found, 
calculated on the anhydrous basis. 

Assay— 

Mobile phase —Dissofve 1,5 g of boric add in about 
950 mL of water, and mix. Adjust wlth a m mon tum hydrox- 
ide to a pH of 6.8, add 15 mL of acetonitriie, diiute wlth 
water to make lOOOmL, mi*, filter, and degas. 

Standard preparations —Prepare Solutions of USP Gadover~ 
setamide RS in Mobile phase having known concentrations 
of about 1 ,2, 1.0, and 0.8 mg per mL. 

Assay p rep ara don— Transfer about 100 mg of Gadover- 
setamiae, accurateiy weighed, to a 100-mL volumetr!c fiask, 
dissolve in and diiute with Mobile phase to voJume, and mix. 

Chromatographic system (see Chrom a tography (621))—The 
liguid chromatograph is eguipped with a 205-nm detector 
and a metal-free 4.6- x 250-mm column that contains 5-pm 
packtng LI. The column temperatura is maintained at about 
50 D . The flow ratę is about 1 mL per minutę. Chromato¬ 
graph the Standard preparations , and record the peak re- 
sponses as dlrected for Procedurę. Plot the concentration of 
each Standard versus its peak area and perform a regression 
analysis to obtain a slope and intercept for the Standard 
response linę. The correlation coefficient, r f is not less than 
0,995; and the relative standard deviation for replrcate injec- 
tions of the 1.0 mq per mL Standard preparathn Is not morę 
than 2%. 

Procedurę—Separately inject equal volumes (about IOllL) 
of the Assay preparation anci Standard preparations into the 
chromatograph, record the chromatograms, and measure 
the area of the gadoversetamide peak, Determine the quan- 
tity, in mg per mL, of gadoyersetamide from the Standard 
response Tme. Calculate the guantity, in % (w/w), of 
CaoH^iGdNsOio tn the portion of Gadoyersetanmde taken by 
the formula: 

10,000 C/W 

in which C is the concentration, tn mg per mL, obtained 
from the Standard response linę; and W ts the weight (anhy¬ 
drous), in mg, of the portion of Gadoyersetamide taken to 
prepare the Assay preparation . 


&adoversetamijde limiectBon 

» Gadoyersetamide Injection is a sterile solution 
of Gadoyersetamide in Water for injection, lt'con¬ 
tains not iess than 95.0 percent and not morę 


than 105.0 percent of the labeled amount of 
gadoversetamide (C^Ha^GdNsCht)). It may con- 
tain buffers and stabiiizers. It contains no antimi- 
crobia! agents. 

Rackaging and storage—Preserve tn single-dose Type I 
glass containers or pfastic sy ringes. Storę at eon troi fed room 
temperaturę. 

USP Reference statidards (11)— 

USP Endotoxin RS 

USP Gadoyersetamide RS 

USP Gadoversetamide Related Compound A RS 

Hydrogen [8, 11,14-tns(earboxymethy])-6-oxo-2-oxa- 
5,8,11,144etraazahexadecan-T 6-oato(4-)]gadolinium. 
(BactertaS Endotoxin5 Test (85): not morę than 5 USP Em 
dotoxin Units per mL of gadoversetamide. 
pH (791): between 5.5 and 7.5. 

Partlculate Mattel* Sn finjectsons (788): meets the re- 
guirements for smallwoJume injections. 

Niidear Magnetk Resonance Spectroscopy (761)— 

Standard Solutions —Dissolye an accurately weighed guan¬ 
tity of manganese (II) chioride tetrahydrate in water, and 
quantttatively diiute with water to obtain Solutions having 
known concentrations of 0.9 mM, 2.7 mM, and 4.5 mM. 

Test stock solution —Transfer 5.0 ml of the Injection to a 
50-mL volumetric fiask, diiute with water to vofume, and 
mix. 

Test Solutions —Transfer 1.0, 2.0, 4.0, and 6.0 mL of Test 
stock solution to individual 100-mL vo!umetnc flasks, diiute 
each with water to volume, and mix. These Solutions have 
concentrations of 0.504 mM, 1.008 mM, 2.016 mM, and 
3,024 mM, respectively, based on the la bel claim. 

Apparatus —Use an NMR spectrom eter with suita ble sensi- 
tivity. 

System suita bili ty —Place a portion of each of the Standard 
Solutions into a separate 10-mm specimen tubę. Warni to 
40 Q for not less than lOminutes, and measure the 
resonance freguency ( Ti) t at 20 MHz. The average Ti for 
replicate measurements must be with i n 5% of 156 ms for 
the 0.9 mM Standard solution , 52 ms for the 2.7 mM 5ton- 
dard solution , and 32 ms for the 4.5 mM Standard solution. 

Procedurę—Place an accurately measured portion of each 
Test solution into a 10-mm specimen tubę, Warm to 40° for 
not less than 10 minutes, and measure the resonance fre¬ 
guency (Ti) of each Test solution. Plot 1/73 versus the molari- 
ties of the Test Solutions, and perform a regression analysis. 
The slope of the plotted lEne is the relaxivEty, The relaxivity 
Is between 4.0 and 5.0 sec- 1 mM-f 
Related compounds— 

Solution A —Proceed as directed for Mobile phose in the 
test for Related compounds under C ado vers eta m/de. 

Solution B —Prepare a filtered and degassed mixture of 
Solution A and acetonitriie (475:25). 

Mobile phase —Use variable mixtures of Solution A and So¬ 
lution B as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitability under Chroma- 
tography (621)). 

Standard Solutions —Prepare aqueous Solutions of USP 
Gad oyerseta m i de Related Compound A RS having known 
concentrations of about 30 pg per mL, 150 pg per ml, and 
360 jag per mL. 

Test solution —Transfer 5.0 mL of the Injection to a 50-mL 
yolumetric fiask, diiute with water to yolume, and mix. 

Chromatographic system (see Chromatography (621))— 
Proceed as directed in the test for Relotea compounds under 
Gadoversetamide . The chromatograph is programmed as fol- 
lows. 
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Time 

(minutes) 

Solution A 

% 

Solution B 

% 

Elutton 

0-15 

97 

3 

eąuilibration 

15-16 

97 -* 0 

3—>100 

linear gradient 

16-26 

0 

100 

isocratlc 

26-27 

Q-*97 

100^3 

Itnear gradient 

27-45 

97 

3 

re-eauilibration 


Plot the concentration, in pg per of each Standard solu¬ 
tion versus its peak area, ano perform a regression analysfs 
to obtain a slope and intercept for the Standard response 
linę. The relatlve standard deviation for replicate injections 
of the 360 pg per mL Standard solution is not morę than 
5%; and the correiation coeffident, r f of the regression anal- 
ysis is not less than 0 . 995 . 

Procedurę —Separately inject equal volumes (about 50 pL) 
of the Test Solution, the Standard Solutions and water 
(blank) into the chromatograph, record the chromatograms, 
and measure the peak responses. Allow about 1 hour be- 
tween injections to remove slow-elutfng impurifres from the 
column. Caiculate the percentage of gadoversetamide re¬ 
lated compou nd A relative to the amount of gadover- 
setamide (CzoH^GdNsOto) in the portion of Injection taken, 
based on the label dainn, by the formula: 

0.003 C 

in which C is the concentration of gadoversetamide related 
compound A in the Test solution, rn pg per mL, obtained 
from the Standard response linę; not morę than T .0% (w/w) 
of gadoversetamide related compound A is found. 

Other tecguirements —II meets the requirements of the 
Identification tests under Gadoversetamide. It also meets the 
recjulrements under Injections and Implanted Drug Products 

Assay— 

Mobile phase, Standard preparations , and Chromotographic 
system —Proceed as directed in the Assay under Gadover- 
setamide , 

Assay preparation — Transfer about 3,0 mL of the Injection, 
accuratejy measured, to a 1000-mL volumetric fiask, dilute 
with Mobile phase to vo!ume, and mix. 

Procedurę—Proceed as directed in the Assay under 
Gadoversetamide. Caiculate the quantity, in mg per mL, of 
gadoversetamide (C 2 oH 3 .iGdN 5 Oio) in tne volume of Injection 
taken by the formula: 


}QQQC/V 

in which C is the concentration, in mg per mL, of gadover- 
setamide in the Assay preparation, obtained from the Stan¬ 
dard response Nne; and V rs the volume, in mL, of Injection 
taken. 


Calantamine Extended-Release Capsules 

DEFINITION 

Calantamine Extended-Release Capsules contain ga- 
iantamine hydrobromide (C 17 H 21 NO 1 ■ HBr) equivalent to 
NLT 90,0% and NMT 110,0% of the labeled amount of 
galantamine (CizH^NOj). 

[NOTĘ —Throughout the following procedures, protect sam- 
ples, the Reference Standard, and Solutions cantami ng 
them from light by using low-actinic glassware.] 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

Sample: Prepare a potassium bromide drspersion as fol- 
lows, Remove four beads from within one Capsule; 


Crind the beads into a fine powder, and combine with 
potassium bromide. 

Standard: Prepare a potassium bromide dispersion us¬ 
ing USP Calantamine Hydrobromide RS. 

Acceptance criteria: The iR spectra of the Sampte and 
the Standard exhibit similar absorption bands at 
2800-2400 cm ’, 1 700-1500 cm-’, and 850-750 cm 1 . 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay . 

ASSAY 


C hangę to read: 

• Procedurę 

Buffer: 4.0 g/L of monobasic potassium phosphate in 
water adjusted with *5N sodium hydroxide TS# m 
io\6) to a pH of 6,5 

Mobile phase: Acetonitriie and Buffer (10:90) 

Standard stock solution: 0,62 mg/mL of USP Ga- 
lantamine Hydrobromide RS (equivaient to 0.48mg/mL 
of galantamine) prepared as follows. Transfer a suitable 
guantity of USP Galantamine Hydrobromide RS to a 
suitable fiask, and dissolve in 20 % of the fiask volume 
of methanoL Dilute with Buffer to vdume. 

Standard solution: 0.048 mg/mL of galantamine from 
the Standard stock solution in Buffer 
Sample stock solution: Prepare the solution using the 
appropriate nominał concentration of galantamine 
stated m Tobie L Transfer the contents of 10 Capsules 
to a suitable volumetric fiask. Add 20% of the finał fiask 
volume of methanol, sonicate for 15 min, and stirfor 
20 min. Add a suitable volume of Buffer such that 80% 
of the finał fiask volume ts filled, and stlr for 90 min. 
Dilute with Buffet Lu volume. 


Table 1 


Capsule Si reng th 
fmg/Capsulel 

Nominał Concentration of 
Calantamine 
(mtj/mU 

8 

0.32 

16 

0,32 

24 

0.48 


Sample solution: Nominally 0.048 mg/mL of ga¬ 
fa ntarninę prepared as follows from the Sample stock so- 
(ution. Transfer a suitable volume of the Sample stock 
solution to an appropriate volumetric fiask, and dilute 
with Buffer to volume. Pass through a suitable filter of 
0.45-fim porę size. Discard the flrst 5 mL, and use the 
filtrate. 

Chromatographic system 

{See Chromatagraphy (62'\), System Suita bili ty.) 

Modę: LC 

Detector: UV 288 nm 

Column: 4,6-mm x 15,0-cm; 5-fim packing LI 
Flow ratę: 1.2 mL/min 
Injection vofume: 20 |iL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Taiiing factor: NMT 1.7 
Relative standard deviation: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeied amount of ga* 
lantamine (C 17 H 21 NO 3 ) in the portion of Capsules 
taken: 


Resulf ^ (r w M) x (Q/C u ) * x 100 

ry = peak response from the Sample solution 
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fj = peak response from the Standard solution 
Cs = concentration of USP Calantamine 

Hydrobromide RS in the Standard solution 
(mg/ml) 

C y = nominał concentration of galantamine in the 
$ ample solution (mg/mL) 

M t r = molecular weight of galantamine, 28735 

M r2 = molecular weight of galantamine 
hydrobromide, 368.27 
Acceptance criteria: 90.0%“110.0% 

PERFORMANCE TESTS 


Change to read: 



* DISSOLUTION (711) 

Test 1 

Medium: 0.05 M monobasic potassium phosphate, pH 
6.5; 900 mL 

Apparatus 2: 50 rpm with sinkers 
[Notę—A suitable sinker is catalog number CAPWHT-2S 
from www,qla-llccGm,] 

Times: 1, 4, and 12 h 

B uff er: 1 g/L of sodium 1-hexanesutfonate in water. 
Add 0.5 ml of phosphorie acid per L. 

Mobile phase: Acetonitrile and Buffer (20:80) 

Standard stock solution: 0.57 mg/ml of USP Ca¬ 
lantamine Hydrobromide RS {equivaient to 0.44 mg/ 
ml of galantamine) in Medium 
Standard solution: (1/900) mg/mL of galantamine 
from the Standard stock solution in Medium, where L is 
the la bel clarm of galantamine in mg/Ca psule 
Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. 
Chromatographrc system 
(See Chromatography (624), System Suitability ,.) 

Modę: LC 

Detector: UV 280 nm 

Coiumn: 4.6-mm x 15.0-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 50 |il 
Run time: NIT 1.5 times the retention time of 
galantamine 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tarling factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the concentration {Q of galantamine 
(C 17 H 21 NO 3 ) in the sample wfthdrawn from the vessel 
at each time point (/): 


ResuJt, = (fy/fs) X Ci X (MrlfMrd 

r y = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs - concentration of USP Galantamine 

Hydrobromide RS in the Standard solution 
(mg/mL) 

Hf = molecular weight of galantamine, 2S7.35 
M t 7 - molecular weight of galantamine 

hydrobromide, 363.27 


Calculate the percentage of the labefed amount of 
galantamine (G 7 H 21 NOJ} dissolved at each time point 


Resulti * G x Vx (1/0 x 100 


Resulta - [[Q x(V- ki)] + (G x Vi)} x (l/l) x 100 


Resulti - ({Cj x [V - (2 x V*)]} + [(O + G) x l/ 5 J) * 0/ 
L) x 100 

C - concentration of galantamine in the portion of 
sample withdrawn at time point i (mg/mL) 

V - volume of Medium, 900 ml 
Ł = label claim (mg/Capsule) 

Vs - volume of the Somp/e solution withdrawn at 
each time point (mL) 

Tolerances: See Tobie 2. 


Table 2 


Time Point 

tn 

Ume 

(h\ 

Amount 

Oissolved 

£W 

1 

1 

20—40 

2 

4 

40-65 

3 

12 

NLT 75 


The percentage of the labeled amount of galantamine 
(G 7 H 21 NO 3 ) dissolved at the times spedfied conforms 
to Dissolution (7 II), Acceptance Tobie 2. 

Test 2 : If the product complies with this test, the label 
ing indicates that it meets USP Dissolution Test 2. 
Medium: 0.05 M monobasic potassium phosphate, pi l 
6.5, 900 mL 
Apparatus 2: 50 rpm 
Times: 1, 4, and 12 h 

Solution A: "Transfer 0.5 ml of phosphorie acid to a 
IGCLmL yolumetnc fiask containing 50% of the fiask 
vołume of water. Dilute with water to voiume.« m 
2016 ) 

Mobile phase: Acetonitrile and Solution A (7:93) 
Standard stock solution: 0.23 mg/mL of USP Ca¬ 
lantamine Hydrobromide RS (equivalent to 0.18 mg/ 
mL of ga fan ta minę) in Medium 
Standard solution: (L/900) mg/mL of galantamine 
from the Standard stock solution in Medium t where L is 
the labę! claim of galantamine, In mg/Capsule 
Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Chromatographic system 
(See Chromotography (621), System Suitability .) 

Modę: LC 

Detector: UV 230 nm 

Coiumn: 3.0-mm x 15.0-cm; 5 -jam packing LI 
Coiumn temperaturę: 35° 

Flow ratę: 0.7 mL/min 
Injection vo!ume: 10 pL 
Run time: NLT 1 .6 times the retention time of 
galantamine 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solu tion 
Calculate the concentration (Q of galantamine 
(CifH»NO|) in the sample withdrawn from the vessel 
at each time point (f): 

Resuit - (ru/fi) x Q x (M,dM r2 ) 

ru — peak response from the Sample solution 
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n = peak response from the Standard solution 
Q - concentration of USP Galantamine 

Hydrobromide RS in the Standard solution 
(mg/mL) 

M r i = molecuiar weight of galantamine, 287-35 
Mr 2 = molecuiar weight of galantamine 
hydrobromide, 3 68 2 7 

Calculate the percentage of the iabeled amount of 
galantamine (C 17 H 21 NO 3 ) dissolyed at each time point 


Resulh = Cj x Vx(l /L) x 100 


Resulh - {[O x (V- V s )] 4 (Ci x V s )} x ( 1 / 1 ) x 100 


Results = ({C 3 x [V- (2 x V,)]) 4- [(Cz + G) x V s ]) x (1/ 
L) x 100 

G - concentration of galantamine in the portion of 
sam ple withdrawn at time point / (mg/mL) 

V - volume of Med/um, 900 ml 
L - label claim (mg/Capsule) 

- volume of the Sample solution withdrawn from 
the Medium (mL) 

Tolerances: See Tobie 3. 


System suitability 
Sample: Standard solution 
Suitability reauirements 
Tailing factor: NMT 2 
Relative standard deviation: NMT 3.0% 

AnaJysis 

Sam pies : Standard solution and Sample solution 
Calculate the concentration (Q of galantamine 
(C ] 7 H 21 N 03 ) in the sample withdrawn from the vessej 
at each time point (/): 

Result = (ru/r$) x C* x (M r j/M r2 ) 

r u = peak response from the Sample solution 

ń - peak response from the Standard solution 

C$ - concentration of USP Galantamine 

Hydrobromide RS in the Standard solution 
(mg/mL) 

Mri = molecuiar weight of galantamine, 287.35 
M r 2 = molecuiar weight of galantamine 
hydrobromide, 368.27 

Calculate the percentage of the Iabeled amount of 
galantamine (G 7 H 21 WO 3 ) dissoJved at each time point 


Resulh = Ci x Vx (1/0 x 100 


Table 3 


Time Point 

m 

Time 

(hl 

Amount 

Dr^olved 

1 

1 

22-3 S 

2 

4 

50-70 

3 

12 

MLI 80 


The percentage of the iabeled amount of galantamine 
(CizHziNOO dissolved at the times specified conforms 
to Dis solution (711), Accep tance Table 2. 

Test 3: !f the product compjies with this test, the label- 
tng indicates that It meets USP Dissolution Test 3 . 
Medium: pH 6.5 phosphate buffer ( 6.8 g/L of mono- 
basic potassium phosphate and 0.56 q/L of sodium hy- 
droxide adjusted, if necessary, with phosphonc acid or 
# 10 N sodium hydroxide T5* (kb Hun-zons) to a pH of 
6.5); 900 ml 

Apparatus 2: 50 rpm, with starnless Steel wire helix 
stnkers 

Times: 1, 2, 4, and 12 h 

Buffer: To each L of ć. 8 -q/L potassium phosphate in 
water add 3.0 mL of trietnylamine, and adjust the re- 
sulting solution with phosphoric acid to a pH of 2.5. 
Pass tnrough a sui table membranę filier of 0.45-LLm 
porę size, and use the fil tratę. 

Mobile phase: Acetonitrfle and Buffer (8:92) 

Standard stock solution: 0.23 mg/mL of USP Ga- 
lantamine Hydrobromide RS (equivaient to 0.18 mg/ 
ml of galantamine) in Medium 
Standard solution: (1/900) mg/mL of galantamine 
from the Standard stock solution in Medium , where i Is 
the label claim of galantamine, in mg/Capsule 
Sample solution: Pass a portion of the solution under 
test through a suitable filter Repiace the portion of 
solution withdrawn with an equal volume of Medium. 
Chromatographic system 
(See Chroma tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column; 4.6-mm x 15.0-cm; 5-fim packing LI 
Flow ratę: 1 .5 mL/min 
Injection volume: 50 pL 
Run time: NIT 2 times the retention time of 
galantamine 


ResuJtz - [(O? x V) + (O x VT)] x (1/t) x 100 


Resulh - {(G x V) + [(C 2 4 Ci) x Vs]} x (1 fL) x 100 


Resuit 4 - ((C* x V) 4 [(Cj 4 Cz + C?) x Vs]} x ( 1 /t) x 
100 

O; = concentration of galantamine in the portion of 
sample withdrawn at time point / (mg/mL) 

V = voiume of Medium , 900 mL 
t - label claim (mg/Capsule) 

Vs = volume of the Sample solution withdrawn at 
each time point and replaced with Medium 
(mL) 

Toierances: See Table 4. 


Table 4 


Time Point 
fil 

Time 

fili 

Amount 

Dissofved 

<%) 

1 

1 

18-43 

2 

2 

30-50 

3 

4 

40-65 

4 

12 

NIT 80 


The percentage of the Iabeled amount of galantamine 
(C 17 H 21 NO 3 ) dissolved at the times specified conforms 
to Dissolution (711), Acceptance Table 2 , 

*Test 4: If the product complies with this test, the ia- 
belincj indicates that it meets USP Dissolution Test 4. 
Medium: pH 6.5 phosphate buffer ( 6.8 g/L of mono* 
basie potassium phosphate In water adjusted, if neces¬ 
sary, with 5 N sodium hydroxide TS to a pH of 6.5); 
900 mL 

Apparatus 2: 50 rpm, with sinkers 
Times: 1, 4, and 12 h 

Buffer: 6.8 g/L of monobasic potassium phosphate ad- 
iusted, If necessary, with 5 N sodium hyaroxide T5 to 
a pH of 7.5 

Mobile phase: Acetonitrite and Buffer (15:85) 

Standard stock solution: 0. 31 mg/mL of USP Ga¬ 
lantamine Hydrobromide RS (equivalent to 0.09 mg/ 
mL of galantamine) in Medium 
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Standard solution: (1/900) mg/ml of galantamine 
from the Standard stock solution In Medium , where i Is 
the la bel claim of galantamine, in mg/Capsule 
Sample solution: Pass a portion of the solution under 
test through a suitable fil ter 
Chromatographic system 
(See C hromatography (62)), System SuitaBifity.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 15.0-cm; 5-|im packing LI 
Column temperaturę: 30 c 
Flow ratę: i A ml/min 
Injectron volume: i 00 jjL 
Run time: NIT 1.5 times the retention time of 
galantamine 
System suitability 
Sam ple: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Refative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard soiution and Sample solution 
Calculate the concentration (C r ) of galantamine 
(CijH^iNOj) tn the sample withdrawn from the vessel 
at each time point (i): 

Result = (rJT.i) x Qx (Ki/Hj) 

r u = peak response from the Sample solution 

r 5 = peak response from the Standard solution 

Cs = concentration of USP Galantamine 

Hydrobromide RS in the Standard solution 
(mg/mL) 

M r i - molecular weight of galantamine, 287.35 
M r 2 - molecular weight of galantamine 
hydrobromide, 368.27 

Calculate the percentage of the labeled amount of 
galantamine (CuHziNOb) dissolved at each time point 


Resulti = Ct x Vx (l/l) x 100 


Result, - {[G x {V - Vy] + (G x V$] x (1 /£) x 1 00 


Resultj = ({G X [V - (2 x mi 4- [(G + C } ) x V J) x (1 / 
i) x 100 

G - concentration of galantamine in the portion of 
sample withdrawn at time point / (mg/ml) 

V - volume of Medium , 900 ml 
i ~ la bel claim (mg/Capsule) 

Y$ - volume of the Sample soiution withdrawn at 
each time point (mL) 

Tolerances: 5ee Tobie 5, 


Table 5 


Ttme Point 
(J> 

Timo 

(hl 

Amount 

DJsso|ved 

(%> 

1 

1 

NMT 40 

2 

4 

45-70 

3 

12 

MLI 75 


The percentage of the labeled amount of galantamine 
(C^H^NOi) dissolyed at the times specified conforms 
to Dissolution (711), Acceptonce Tobie 2. 

Test 5; If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 5. 
Medium: pH 6.5 phosphate buffer (6,8 g/L of mono- 
bask potassium phosphate adjusted, if necessary, with 
0,2 N sodium hydroxide TS to a pH of 6.5); 900 ml 


Apparatus 2: 50 rpm with sinkers 
Times: 1, 4 f and 12 h 

Buffer: To each l of water add 7 mL of Łnethylamine, 
Mobile phase: Methanol and Buffer (25:75), adjusted 
with pnosphoric acid or a solution of triethylamine and 
water (5:95) to a pH of 6.5 

Standard solution: 0.025 mg/ml of USP Galantamine 
Hydrobromide RS (equivalent to 0.02 of galantamine) 
tn Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Chromatographic system 
(See Chromatograpny (62)) f System Suitability ,) 

Modę: IC 

Detector: UV 280 nm 

Column: 4.6-mm x 15.0-cm; 5-jum packing 17 
Flow ratę: 1 ml/min 
Injection vofume: 20 pi 
Run time: NU 1.5 times the retention time of 
galantamine 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deSiation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the concentration (Q of galantamine 
(C ]7 H 2 jNOi) in the sample withdrawn from The vesse! 
at each time point (/}: 

Result, = (fi/fj) x Ci x (MrifMr?) 

r L! = peak response from the Sample solution 

rj = peak response from the Standard solution 

C s L concentration of USP Galantamine 

Hydrobromide RS In the Standard solution 
(mg/mL) 

Mf f = molecular weight of galantamine, 28735 
Mrz - molecular weight of galantamine 
hydrobromide, 368,27 

Calculate the percentage of the labeled amount of 
galantamine (t^HziNCb) dissolved at each time point 


Resulti = Q x V x (1/1) x 100 


Result, = {[G x (17 - Vs)] + (C, x VQ) x {1 fi) x 100 


Result, = ({G x[V-(2 x I*)]} + [(C, + C,) x V s ]) x (1/ 
L) x 100 

G - concentration of galantamine in the portion of 
sample withdrawn at time point / (mg/mL) 

V - voiume of Medium , 900 mL 
i - label claim (mg/Capsule) 

V$ = volume of the Samp/e solution withdrawn at 
each time point (mL) 

Tolerances: See Tahle 6 . 


Tnble 6 


Time Point 

U) 

Time 

£h> 

Amount 

Dissotaed 

(%1 

1 

1 

10-30 

2 

4 

45-65 

3 

12 

NLTS0 


The percentage of the labeled amount of galantamine 
(G7H21NO3) dissolved at the times specified conforms 
to Dissolution (711), Acceptonce Tobie 2.# Ł na Hun^oiń) 
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• Uneformity of Dosage Units <905); Meet the 

reguirements 

IMPURITIES 


Change to read: 

* 08GANIC IMPURITIIS 

Solution Ar *1./ g/L of dibasic potassium phos- 
phate# i /uiv 2 oi 6 ) and # 3.G g/L of monobasic potassium 
phosphate# < RB H„n. 2 o? 8 > * n water 
Solution 8: Acetonitrile 
Mobile phase: See Tobie 7 . 


labie 7 


Time 

(mini 

Solution A 

<%ł 

Solution B 

(%) 

FIow Watę 
(mL/minl 

0 

97 

3 

0.7 

22 

69 

31 

0.7 

24 

25 

75 

1.2 

27 

25 

75 

1.2 

29 

97 

3 

0.7 

35 

97 

3 

0.7 


Diluent; Methanol and Solution A (60:40) 

System suitability solution: 0.31 mg/mL of USP Ga- 
lantamine Hydrobromide Related Compounds Mixture 
RS in Diluent 

Standard solution: 0.0015 mg/mL of USP Gaiantamine 
Hydrobromide RS (equrva1ent to 0.0012 mg/mL of ga¬ 
lantamine) in Diluent 

Sample solution: Nominally 0,24 mg/mL of ga¬ 
lantamine from NLT 20 Capsules prepared as follows. 
Transfer a suitabie portion of the contents from NLT 20 
Capsules to a suitabie volumetric fiask, and dilute with 
Diluent to vołume. Sonrcation and shaking may be used 
to promote dissolution. Al Iow the solution to sit for NLT 
24 h, and then clarify the solution using a suitabie filter 
of 0.45-pm porę size. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 3.0-mm x 15.0-cm; 5-fim packing LI 
Column temperaturę: 35° 

FIow ratę: See Table 7 . 

Injectlon volume: lOpL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NoTE—See Table 8 for relative retention times.] 
Suitability reąuirements 

Resolution: NLT 3,4 between galantamine and 65- 
galantamine (also known as óot-hexahydroga- 
lantamine), Sys tem s u i tability solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Stondard solution and Sample solution 
Calculate the percentage of eath degradation product 
in the portion of Capsules taken: 

Result = (rufr s ) x (Q/C u ) x (Hj/M*) x 100 

ru = peak response of each degradation product 
from the Sample solution 
0 - peak response of galantamine from the 

Standard solution 

Q = concentration of USP Galantamine 

Hydrobromide RS in the Standard solution 
(mg/mL) 


Cu = nominał concentration of galantamine in the 
Sample solution (mg/mL) 

M,f = molecular wetght of galantamine, 287.35 
- molecular werght of galantamine 
hydrobromide, 368.27 

Acceptance er i ter ia: See Table 8. Disregard peaks less 
than 0.05%. 


Table 8 


Marne 

Relative 

Retention 

Time 

Acceptance 
Crfteria, 
NMT <%> 

W-Desmethvl qalantarninę^ 

0.57 

0.5 

Galantamine N-oxide c 

0.7S 

0.5 

Di h vd roq a lanta m i ne Hłt 

0.87 

_ 

Galantamine 

1.0 

_ 

óS-CalantEimine 1 

1.1 

0.2 

D id eh vd rod e ox vq a la n ta m i ne e 'i 

1.9 

_ 

Any unspędfled degradation 
product 

— 

OZ 

Total depradation products 

—- 

1.2 


J (4a 5, 6 fi, 8a 55 -4 a, 5,9,10,11,12 - H exahy drc - 3 -methoxy-6fl-benzof u ro [ 3a, 3, 
2-e fi [2 ] benzazepin -6-oL 

b Thb degradation product may be found if the drug substance is isolated 
from a na tura i source, 

s (4aS,6fl,8a5>4a,5,9 f 10,11,12-Hexahydreh3-methoxy-11 -methy\-6H- 
benzofurot3a,3,2-e(|[2]benzazepin-6-G|, A/-oxide; also known as 6/J-Hex- 
ahydrogalan laminę. 

d (4a5,6fl,8aS)-4a,S,7 ( 8,9,l 0,11,12-OctahydrO'3-meLhoxyl l-methyl-6W- 
benzofuro[3a,3,2-e/Jf2]benzazepin-6'<il; also known as ć/t-Octahydroga- 
lan tarnina. 

*Thi$ is a pfocess impurity and is foted for Information oniy. IL is con¬ 
tr olled in the drug substance. It is not to be reported and is not to be 
included in the total degradation products. 

f (4*5,65,8a 5>4a, 5 , 9 . 10.11,12-Hexahydro-3-methoxy-ll-methy(-6N- 
benzofLfrof3a,3,2-ef][2]berizazepin 6-ol; also known as 6a-HexahydrDga- 
lantamine or epfgafan tarninę. 

9{4a5 r 8a5)-9,T0,l 1,12-Tetrahydro-3~methoxy-l 1-methyl-6H-benzoruro|3a, 
3,2-dj[2]benzazepine; also known as Tetrahydrogalan laminę. 

ADDITIONAL REQUIREMENT5 

* Packagjng ano Storage; Preserve in tight, light-resistant 

containers, and storę at contro!led room temperaturę. 

* Labeung: When morę than one Dissolution test is given, 

the labeling States the Dissolution test used only if Test 1 

ii m -i ii-i 

* USP REFEftENCE 5TAWDAROS (11) 

USP Galantamine Hydrobromide RS 
USP Galantamine Hydrobromide Related Compounds 
Mlxture RS 

Galantamine hydrobromide; 

6/l-Hexahydrogalańtamine (galantamine N-axide); 
(4aS;6fl,8a5)-4a,5,9,10,11,12“Hexahydro-3-methoxy- 
11 -methyl-6H-benzofura[3a,3,2-ef][2]ben2azeptn-6-Ql, 
N-oxide. 

Ci7Hz,N0 4 303.35 

6^-Octahydrogalantamine (dihydrogalantamine); 
(4a5,6/1,8a5)-4a l 5,7,8,9,10,11,l2-Octahydro-3-methoxy- 
11 -methyI-6H-benzofuro[3a,3,2-e/][2]benzazepin-6-oL 
CwHaNOs 289.37 

6a-Hexahydrogaiantamine (65-galantamine); 
{4aS,ó5,8a5)-4a,5,9,10,11,12-Hexahvdro-3-methoxy- 
11 -methyl-6H-hen/ofum[3a,3,7-e/][2]henzazepin-6-nl 
CtzHziNOi 287.35 

Tetrahydrogalantamine (didehydrodeoxygala ntamine); 
(4a5,8a5>9,10,11,1 2-Tetra hydro-3-metnoxy-11-methyl- 
6N-benzof u ro[ 3a, 3, 2-ef\ [2] benzazepine. 

C, ? H 19 NOz 269.34 
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Galantamine Oml Solution 


DEFINITSON 

Galantamine Ora! Solution contains an amount of ga¬ 
lantamine hydrobromide (C17H21NO3 ■ HBr) equivalent to 
NLT 90.0% and NMT 110.0% of Che Jabeled amount of 
galantamine (C^HztNO}). Galantamine Grał Solution also 
contains one or morę suitable preservatives. 


Tailing factor: NMT 1.3, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ga¬ 
lantamine (C 17 H 21 NO 3 ) in the porlion of Orał Solution 
taken: 

Result - ( r u /r 5 ) x (Q/Q) x (Ki/Ki) x 100 


IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assoy, 


ASSAY 
® Procedurę 

Throughout the followfng procedures, protect samples, 
the Reference Standard, and Solutions containmg them 
from Jight by using [ow-actinic glassware. 

Solution A: Acetonltrile and water ( 1 :99) 

5 mg/mL of ammonlum acetate in Solution 


Solution 8: 

A 

Solution C: 
Solution D: 


Acetonitrile 

Water 


Mobile phase: See Tobie T 


Table 1 


Time 

(mini 

Solution B 

(°/o) 

Solution C 

Solution D 

(%) 

0 

50 

3 

47 

25 

50 

35 

15 

27 

50 

3 

47 

32 

50 

3 

47 


Diluent: 5 mg/mL of ammonium acetate in water 
System sultability solution: 0.26 mg/mL of USP Ga¬ 
lantamine Hydrobromide Related Compounds Mixture 
RS prepared as follows. Transfer a suitable guantity of 
USP Galantamine Hydrobromide Related Compounds 
Mixture RS to a suitable fiask, and dissofye in 3% of the 
fiask volume of methanol. Dilute with Diluent to 
yolume. 

Standard solution: 0.26 mg/mL of USP Galantamine 
Hydrobromide RS (equivałent to 0.2 mg/mL of ga¬ 
lantamine) prepared as foliowa Transfer a suitable 
guantity of USP Galantamine Hydrobromide RS to an 
appropriate fiask, and disso!ve in 3% of the fiask voL 
u me of methanol, Dilute with Diluent to yolume. 
Sample solution: Nominalfy 0.2 mg/mL of galantamine 
from Orał Solution prepared as follows. Transfer a suita¬ 
ble vo!ume of Orał Solution to an appropriate volumet- 
ric fiask. Add 3% of the fiask volume of methanol, and 
dilute with Diluent to yolume, 

Chromatographic system 
(See Chroma tog ropny <621), System Suitobility ,) 

Modę: LC 

Detector: UV 230 nm 
Column: 4.6-mm x 10-cm; 3-jam packing LI 
Flow ratę: 1,5 mL/min 
Injection volume: lOjlL 
Run time: NLT 3,5 times the retention time of 
galantamine 
System suitability 

Samples: System sultability solution and Standard 
solution 

[Non —See Tobie 2 for relative retention times.] 

Sultability reguirements 

Resolution: NLT 5 between galantamine and 65-ga- 
lantamine (also known as óo.-hexahydrogalantamine). 
System suitabifity solution 


nj = peak response from the Sample solution 

rs - peak response from the Standard solution 

G = concentration of USP Galantamine 

Hydrobromide RS in the Standard solution 
(mg/mL) 

Co = nominał concentration of galantamine in the 
Sample solution (mg/mL) 

M fJ - molecular weight of galantamine, 287.35 
Mrz - molecular weight of galantamine 
hydrobromide, 368.27 
Acceptance criteria: 90.0%-l 1 0.0% 

PERFORMANCE TESTS 

* Deliverable Volume (698): Meets the requirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Throughout the following procedures, protect samples, 
the Reference Standard, and Solutions containing them 
from light by using low-actinic glassware. 

Mobile phase, Diluent, System suitabiffty solution, 
Standard solution, Sample solution, and Chromato¬ 
graphic system: Proceed as directed in the Assoy. 
Sensitivity solution: 0.5 pq/mL of USP Galantamine 
Hydrobromide RS prepared as follows. Transfer a suita¬ 
ble guantity of USP Galantamine Hydrobromide RS to 
an appropriate fiask, and dlssolve in 3% of the fiask 
vofume of methanol Dilute with Diluent to volume. 
System sultability 

Samples: System suitobility solution, Standard solution, 
ano Sensitivity solution 

[Notę—S ee Table 2 for relative retention times.] 
Suitabifity requirements 

Resolution: NLT 5 between galantamine and 65-ga- 
lantarninę (also known as óa-hexahydrogafantamine}, 
System suitobility solution 
Tailing factor: NMT 1.3, Standard solution 
Re!ative standard deviation: NMT 2.0%, Standard 
solution 

Srgnal-to-noise ratio: NLT 10, SensitMty solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percenlage of each degradation product 
in the portion of Orał Solution taken: 

Result - (rjrs) x (G/Co) x {M n IM rZ ) x 100 

r u - peak response of each degradation product 
from the Sample solution 
rs = peak response of galantamine from the 
Standard solution 

G = concentration of USP Galantamine 

Hydrobromide RS in Lhe Standard solution 
(mg/mL) 

Cu - nominał concentration of galantamine in the 
Sample solution (mg/mL) 

Mn = molecular weight of galantamine, 287,35 
Mr 2 - molecular weight of galantamine 
hydrobromide, 368.27 

Acceptance criteria: See Tobie 2. Disregarcl peaks less 
than 0.10%. 
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Table 2 


Name 

Reiatlve 

Retention 

Time 

Accep tance 

CH ter i et, 

NMT 

/V-Destriethvl aalantarninę 3 ^ 

0.54 

0.5 

Galantamine W-oxide Ł 

0.68 

030 

D i h vd roa a fa nta m i ne d c 

0.85 


Galantamine 

1.0 

__ 

óS-Galantamine 1 

1,2 

0*2 

Narwedfnes^ 

1,6 

_ 

D ide hyd rod e oxyg a- 
Łantamine 1 ’^ 

2.0 

— 

Any unspedfted 
deqradation product 

— 

0*2 

Totai degradation oroducts 

— 

1.0 


* (4a S r 6 K 8a S )-4 a, 5,9 J0 r 11,12- H exahy d ro-3- meth oxy-Ó H- benzof uro [ 3 a, 3 , 

2-ef\ [2 ] benzazepl n-ć-ol. 

b TNs degradation product may be found ff the drug substanee is isofated 
from a natura! source. 

c (4a5,6fl,8a5)-4a H 5,9j OJ 1J 2-Hexahydro3-methaxyl 1 -methyl-6/T 
benzofuro[3a, 3,2-e/][2]benzazepin-ó-ol, N-oxfde; afso known as 6/Lhex- 
a hydroga Ea n ta rn fne, 

^ (4a5, 6fi,8a5)-4a H 5, 7, B,9,1 0 J1J 2-Octahydro-3"methoxy-l 1 -methyl-6^ 
benzofuro[3a,3,2^f][2]benzazepin-6-ol; atso known as ó/Locta hydroga- 
lantamine. 

*This 3s a process impurity and is iisted for information only. It is cort- 
Lrolled in the drug substance. It h not to be reported and is not to be 
Enduded in the Toto! degradation produeU. 

1 (4a5,65,8a5Ma,5,9J OJ 1J 2-Hexahydro3-methoxy-11 -methyl-6H- 
benzofuro[3a,3,2-e/ ][2]benzazepin-6-ol; also known as 6a-hexahydroga- 
lantarninę or epf-galantamine. 

e (4a 5 r 8 a 5)-4a,5,9 J 0,11J 2-Hexahydro-3-meLhoxyJ 1 -methyhfiH- 
benzof Liro [ 3 a, 3, 2-e f] [2]benzaze p i n -6 -one. 

Il (4a5,8a5)-9J OJ 1J 2-Tetrahydro-3-methoxyJ1 -methyl'6H-benzofuro[3a, 
3,2-e/ ][2]benzazepine; also known as tetrahydrogafantamine. 

SPECIFIC TESTS 

* Microbial Enumeration Tests (61) and Tests for Speci- 
FIED ¥Vl!CROORGANl5M5 (62); The totai aerobic microbial 
count does not exceed 10 2 cfu/mL. The totai yeasts and 
molds count does not exceed 5 x 10 1 cfu/mL. It meets 
the requirements for the test for absence of Escherichia 
coli. 

« PH (791): 3.9-6.2 

ADDITIONAL REQUIREIVIENT$ 

fi Paceiaging and Storage: Preserve in trght, lighUresistant 
containers, and storę at contro! led room temperaturę. 
Protect from freezing. 

• USP Reference Standards (11) 

USP Galantamine Mydrobromide RS 
USP Galantamine Mydrobromide Related Compounds 
Mixture RS 

Galantamine hydrobromide, 
ó/LHexahydrogalantamine. 

(4aS,6/? / 8aS)-4a,5 ; 9J0 ; 11 J2-Hexahydro-3-methoxy^ 

I 1-methybóH-benzQfurQ[3a,3,2-e/][2]benzazepin-6-o[, 
N-oxide. 

Ci 7 H 2 iN 0 4 303.35 
ó^Octahydrogalantamine. 

(4a5,ó/?,8a5)-4a,5,7,8,9,10,l 1,12-Octahydro-3-methoxy- 

II -methyl-ótf-benzofuro[3a, 3,2-e/][2]benzazepin-6-ol. 
Ci 7 H Z3 N0 3 28937 
6a-HexahydrogaEantamine, 

(4a5,65,8a5)-4a,5,9,10,11,12-Hexahydro-3-methoxy- 
11 -methyl-6ff-benzofuro[3a,3,2-e/}[2]benzazepin-ó-ol. 
CirHitNOa 287.35 
Tet ra h y d roga lanta m ine, 

(4a5,8a5)-9,10,l 1,12-Tetrahydro-3-methoxy-l 1 -methyl- 
6ft-benzofuro[3a,3,2-e/][2]benzazepine. 

C 17 H 19 N02 269.34 


Galantamine Tahlets 


DEFGNITION 

Galantamine Tablets contain an amount of Galantamine 
Mydrobromide equivalent to NIT 90.0% and NMT 
110.0% of the laoeled amount of galantamine 
(C 1? H 21 N0 3 ). 

IDENTIFICATION 

fi A. ULTRA VIOLET Absorptjon (197U): The spectrum of the 
Sample solution corresponds to that of the Standard solu- 
tion , as obtamed in the test for Uniformity of Dosage 
Units . 

• B, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

• Procedurę 

Buffer solution: 5.34 g/L of dibasic sodium phosphate 
dlhydrate in water. Adjust with phosphoric acid to a pH 
of 6.5- 

Solution A: Chromatographic methanol and Buffer solu¬ 
tion (1:19) 

Solution B: Chromatographic acetonitrile and chromat¬ 
ographic methanol (19:1) 

Mobile phase: See Tobie 1 . 


labie 1 


Tome 

(mini 

Solution A 
(%1 

Solution B 

£%) 

0 

100 

0 

40.0 

75 

25 

45.0 

60 

40 

46.0 

40 

60 

55.0 

40 

60 

56.0 

100 

0 

61.0 

100 

0 


Diluent: Dissolve 35,4 g of edetate disodium rn 950 mL 
of water, and add 50 mL of chromatographic methanol* 
[Notę —First dissoke in water, and then add chromato¬ 
graphic methanol.] 

Standard solution: 0.62 mg/mL of USP Galantamine 
Hydrobromide RS in Diluent 
Sample solution: 0.48 mg/mL of galantamine from 
powdered Tablets (NLT 10) in Diluent Pass through a 
PTFE filter of 0,45-|im or finer porę size. 
Chromatographic system 
(See C hromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4.6-mm x 10-cm; 3-j.im packing LI 
Column temperaturę: 35 p 
Flow ratę; 1.5 mL/min 
Injection volume: 20 jliL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Rciativc standard deviation: NMT 2.0% 

Anaiysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ga¬ 
lantamine {Ci 7 H 2 iNCh) in the portion of Tablets taken: 

Result - ( r v /r s ) x (C$/Cu) x (MrdMn) x 100 

r u - peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs - concentratfon of USP Galantamine 

Hydrobromide RS in the Standard solution 
(mg/mL) 
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Cu - nominał concentration of galantamine in the 
Sample solution (mg/mL) 

M f t - molecular weight of galantamine, 287.35 
= molecular weight of galantamine 
hydrobromide, 368.27 
Acceptance criteria: 9Q.D%-110.0% 

PERFORMANCE TESTS 
• D15S0LUT10N <711) 

Test 1 

Medium: Water; 500 mL 
Apparatus 2: 50 rpm 
Time: 20 min 

Standard solution: (T/400) mg/mL of USP Ga- 
lantamine Hydrobromide RS rn Medium , where L is the 
label claim in mg 

Sample solution: Pass portiom of the solution 
through a suitable filter of 0 . 2 -pm porę slze. 
Instrumental conditions 
(See Ultraviolet-Visible Spectroscopy <857).) 

Modę: UV 

Analytical wavelength: 288 nm 
Celi: 5-cm celi for 4-mg and 8 -mg Tablets; 1 -cm celi 
for 1 2-mg Tablets 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ga- 
lantamine (Ci/H^NOj) dissolved in the portion of 
Tablets taken: 

Result = (Au/As) x (Cs/L) x (MJM r2 ) x 17 x 100 

Au = absorbance of the Sarnpfe solution 
As = absorbance of the Standard solution 
Cs = concentration of USP Calantamine 

Hydrobromide RS in the Standard solution 
(mg/mL) 

t == label claim (mg/Tablet) 

Mfi - molecular weight of galantamine, 287.35 
M T 2 = molecular weight of galantamine 
hydrobromide, 368.27 
V - vofume of Medium , 500 mL 
Toierances: NLT 80% (Q) of the labeled amount of 
galantamine (C^HziNOO is dissolved. 

Test 2: If the product com plies with this test, the label- 
ing indicates that the product meets USP Dissolutlon 
Test 2. 

Medium, Apparatus 1, Time, Standard solution, Sam¬ 
ple solution, and Analysis: Proceed as directed for 
Test /. 

Toierances: NLT 70% (Q) of the labeled amount of 
galantamine (C^HitNOj) is dissolved. 

Test 3: If the product complies with this test, the label- 
ing indicates that the product meets USP Dissolutlon 
Test 3. 

Medium: Water; 500 mL 

Apparatus 2: 50 rpm. Use peak vessels and adjust the 
posibon of the paddle so that the distance between 
the tip of the peak and the bottom of the paddle is 
1 cm. 

Time: 20 min 

Buffer: Triethylamine and 3.45 g/L of monobasic so- 
dium phosphate in water (1:1000). Adjust with phos- 
phoric acid to a pH of 4.5. 

Mobile phase: Chromatographic acetonitrile, chromat- 
ographtc methanol, and Buffer (10:10:80), filtered and 
deaerated 

Standard solution: (T/400) mg/mL of USP Ga¬ 
lantamine Hydrobromide RS in water, where L is the 
label claim in mg 

Sample solution: Pass a portion of the solution 
through a suita ble filter of 0.45-jum porę size, Use the 
filtrate. 


Chromatographic system 

(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 30° 

Flow ratę: 1 m L/min 
Injection volume: 20 \il 
Run time: Two times me retentinn time of 
galantamine 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ga¬ 
lantamine (Ci 7 H 2 tNOj) dissolved in the portion of 
Tablets taken: 

Result = (rufr s ) x (Cs/L) x (M r ,/M r2 ) x l/x 100 

r u = peak area of the Sample solution 

r s - peak area of the Standard solution 

Cj = concentration of USP Galantamine 

Hydrobromide RS in the Standard solution 
(mg/mL) 

T - label claim (mg/Tablet) 

M t i ~ molecular weight of galantamine, 287.35 
Mn = molecular weight of galantamine 
hydrobromide, 368.27 
V - vofume of Medium f 500 mL 
Toierances: NLT 80% (Q) of the labeled amount of 
galantamine (C^H^NCb) is dissolved. 

* UNIFGRMITY of Dosage UNiTS (905), Content Uniformity 
Standard solution: 0,05 mq/mL of USP Galantamine 
Hydrobromide RS in 0.1 N hydrochloric acid 
Sample solution: Add 1 Tablet to each appropnately 
sized volumetric fiask to obtain a finał galantamine con¬ 
centration of 0.04 mg/mL. Add an appropriate amount 
of 0.1 N hydrochloric add, equivalent to 75% of the 
total volume of the volumetric fiask, and median icafly 
shake for 45 min. Dilute with 0,1 N hydrochloric acid 
to volume. Pass a portion of the solution through a 
suitable filter of 0 . 2 -|im porę size, and use the nitra te, 
Instrumental conditions 
(See Uitraviolet-Vi$lhle Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: Maximum absorbance at 
about 289 nm 
Analysis 

Samples: Standard solution and Sample solution 
Determine the amount of galantamine {C 17 H 21 NO 3 ) dis* 
solved in filtered portions of the Sample solution in 
comparison with the Standard solution . 

Calculate the percentage of the labeled amount of ga¬ 
lantamine (Ci 7 H 2 tNOj) dissolved: 

Result = (Au/As) x (Q/Cu) x (M, f /Hj) x 100 

Ay = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs = concentration of USP Galantamine 

Hydrobromide RS tn the Standard solution 
(mg/mL) 

Cu = nominał concentration of the Sample solution 
(mg/mL) 

Mrt = molecular weight of galantamine, 287.35 
M f 2 ~ molecular weight of galantamine 
hydrobromide, 368.27 

Acceptance cnteria: Meet the requirements for coated 
Tablets 
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IMPURITIES 
9 ORGANKI IMPURITIES 

Buffer solution, Solution A, Solution B, Mobile phase, 
Drluent, Standard solution, and Sample soiution: 
Prepare as directed in the Assay. 

System suitabiiity solution: 0,6 mg/mL of USP Ga- 
fantamine Hydrobromide Related Compounds Mixture 
RS tn Diiuent 

Chromatographk system 

(S ee Ch ro ma tog ropny {62 1), Sys tem S u i ta bili ty. ) 

Modę: LC 

Injection volume: 20 pL 
System suitabiiity 

Samples: Standard solution and System suitabiiity 
solution 

Suitabiiity reąuirements 
Resolution: NLT i .5 between ó/Thexahydn> 
galantamine and ó/^octahydrogalantamine, System 
suitabiiity solution 

Relative standard deviation: NMT 2.0% for ga¬ 
lantamine, Standard soiution 
[Note —Identify the impurities using the approximate 
relative retention times given tn Table 2,] 

Analysis 

Samples: Standard solution and Sample solution 
[NOTĘ-—Ig norę the peak due to brom ide near the void 
yolumej 

Calcutate the percentage of each of the impurities in- 
tluding the unspecified degradatton impurities in the 
portion of Tablefs taken: 

Result = (ru/rs) x (C s fC u ) * (M n /M r2 ) x (100/f) 

ru ~ peak area of each impurity from the Sample 
solution 

- peak area of galantamine from the Standard 
solution 

Cj - concentration of USP Galantamine 

Hydrobromide RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of galantamine in the 
Sample solution (mg/mL) 

Mn = molecufar weight of galantamine, 287.35 
Mr 2 - mofecuiar weight of galantamine 
hydrobromide, 368.27 

F - relative response factor for each of the 

impurities relative to galantamine (see Tobie 

2 ) 

Acceptance cntena: See Table 2. 


Table Z 


Name 

Relative 

Retention 

Time 

Relative 
Response 
Facto r 

Acceptance 
Criteria, 
NMT (%> 

W-Desmethyi- 

ciaiantamine* 

0.41 

1.1 

0,5 

6^ Hexa hydro- 
galantamine 
(also known as 
galantamine 

N-ox\ de)^ 

0.73 

1J 

0.75 


d (4aS, 6fl,8a5)-4a,5,9,10J 1,12-Hexahydro-3-met3ioxy-6H-benżofurQ[3a,3, 
2- ef\ [2] b enzaze p i n- 6 -ol . 

b (4aS,6ft, 8aS)'4a,5,9,1 0,11,12-HexahydrD-3-rneihQxy-1 1 -methyl-óH- 
be nzof u ro [3 a, 3, 2- ef] [2]be nzazepi n-ć-ol ( N-ox i de . 
c (4aS,6ff,SaS)-4a,5 ( 7,8,9, 1 0, fi , 12-Octahydro-3-rnelhoxy-1 T - methyl-6H- 
be n zof u ro [ 3 a, 3,2- ef\ [2]be nzaze pi n -ó~ol, 

fl Thi 5 is a pro ces s impurity and is listed for Information only. It is con- 
trolfed in the drug substance. 

*(4aS,6S,8a5)-4a,5,9J OJ1 J2-Hexahydro-3-rnethoxy-11-methyl-6N- 
benrofura[3a, 3,2-e/][2]benzazepin-6-oL 

r (4 a 5, 8a 5)-9,10,11,12-Te t ra hy d ro- 3-m ethoxy- lim ethyl- 6 H-ben zof u ro [ 3 a, 
3,2-ef] [2] be n zazep fne. 


Table 2 (Continued) 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/o> 

6/1-0 eta hydro- 
galantamine 
(also known as 
iworamine 1 )^ 

0.86 

— 

— 

Galantamine 
hvd robromide 

1,00 

1.0 

— 

6a-Hexahydro- 
gaJantamine 
(aiso known as 
epi na lantamine) 13 

1.15 

U 

0.5 

Tetrahydro- 

nalantamine 111 

2.09 

— 

— 

Jndrvidual, unspecified 
depradatlon impurity 

— 

1.0 

0.2 

To tal impurities 


— 

1.5 


n (4aS H 6ft,8a5)-4a,5 r 9JOJ 1 J2-Hexahydro-3-methoxy-óH-benzafurQ[3a,3, 
2-ef] [2] benzaze p a rv6 -o t 

b (4a5,ófl,8a5)-4ą5,9, 10,11,12-Hexahydro-3^methoxy-11 -methyl-ótf- 
benzQfuro[3a, 3,2-efl[2]benzazepin-6-ol # N- oxide. 
c (4a5,óff, 8a5)-4a,5,7,8,9 J OJ 1,1 2-Octahydro-3-methoxy -11 -methyl-fiH- 
benzof u ro [ 3 a, 3, 2-ef] [2] be n za ze p i n - 6- ol. 

d This is a process impurity and is tisted for Information only, ft is con¬ 
tro] led in the drug substance. 

* (4a5,65,8aS)-4a,5, 9,) OJ 1J 2-Hexahydro-3-methoxyJ 1 -metbyl-6W- 
ben zof u ro[ 3a, 3,2- ef] [2] b enzaze pi n- 6 -o!. 

■ (4a5,8a5)-9J OJ T J 2 Tetfahydro-3-methoxyn l-methyU6H-benzofuro[3a ( 
3 H 2-e/][2]benzazepine, 

ADDITIONAL REQUIREMENT§ 

* Packaging and Stgrage: Preserve in well-closed contain- 
ers, and storę at controlled room temperaturę. 

* Labeling: When morę than one Oissolutlon test is given, 

the labeling States the Dissoiution test used oniy if iest 1 
Is not used. 

* USP Reeerence Standards (11) 

USP Galantamine Hydrobromide RS 
USP Galantamine Hydrobromide Related Compounds 
Mixture RS 

Contasns galantamine hydrobromide, 6/3"hexahydroga- 
lantamine, 6jS-octahydrogalantamine, 6tx-hexanydroga- 
lantamine, and tetrahydrogalantamine. 


Gaiantamine Hydrobromide 



CwHjiNOj • HSr 368.27 

6H-Benzofuro[3a,3,2-ef][2jbenza2epin-6-ol, 43,5,9,10,11, 

12-hexahydro-3-methoxy-l 1 -methyh, hydrobromide, 
(4a5,6/?,8a5)-; 

(4a5,6/?,8aS)-4a,5,9,10,11,12 Hexahydro-3-mefhoxy- 
11 -methyl-óH-benzofuro[3a,3,2-e/][2]benzazepin-6-ol 
hydrobromide [1953-04-4]. 

DEFBNITION 

Galantamine Hydrobromide contatns NLT 98.0% and NMT 
102.0% of galantamine hydrobromide (C 17 H 2 iN 03 ■ HBr), 
calculated on the dried basis. 
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IDENTIFICATION 

* A. INFRARED ABS0RPTI0N (197K) 

[Notę—S pecimens are to be prepared using undried USP 
Galantamine Hydrobromide RS and the test article.] 

* B. The retention trme of the major peak of the Sample 

solution corresponds to that of the System suitability solu¬ 
tion, as obtained in the Assay. 

* C. Identification Tests—Generał, Bromide (191) 

Sampfe solution: A solution of 7 mg/mL in water 
Acceptance criteria: Meets the reguirements of the sil- 
ver ni tratę precipitate test 

ASSAY 

* Procedurę 

Diluent: Methanol and water (1:19) 

Buffer; 0,79 g/L of dibasic sodium phosphate dihydrate 
and 2.46 g/L of anhydrous monobasic sodium phos¬ 
phate in water 

Solution A: Methanol and Buffer (5:95) 

Solution B: Acetonitnle 
Mobile phase: See Tobie h 


Table 1 


Time 

(mini 

Solution A 

w 

Solution B 

p/o) 

0 

100 

0 

6.0 

100 

0 

20.0 

95 

5 

35.0 

85 

15 

50.0 

80 

20 

STO 

40 

60 

55.0 

40 

60 

56.0 

100 

0 

60.0 

100 

0 


System suitability solution: 1 mg/mL of USP Ga- 
fantamtne Hydrobromide Related Compounds Mixture 
RS in Diluent 

Standard solution: 1,0 mg/mL of USP Galantamine 
Hydrobromide RS in Diluent 
Sample solution: 1.0 mg/mL of Galantamine 
Hydrobromide in Diluent 
Chromatographic system 
(See Chromotagrapny (621), System SuitabUity 0 
Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 10-cm; 3.5-pm packing LI 
Column temperaturę; 55° 

Flow ratę: 1.5mŁ/min 
Injection vofume: 20 j.lL 
System suitability 

Samples: System suitabUity sofution and Standard 
solution 

[Notę—F or relative retention times, see Table Z] 
Suitability requirement$ 

Kesoiution: NLT 4.5 between galantamine and 6a* 
h exa hyd ro g al a n ta m in e, Sys tem suitability sofution 
Taillng factor: NMT 2*0 for galantamine. System suit- 
ability solution 

Relath/e standard deviation: NMT 1.0%, Standard 
salut tnn 
Analysis 

Samples: Standard sofution and Sampfe solution 
Calculate the percentage of galantamine hydrobromide 
(CuHaiNOs ■ HBr) in the portion of Galantamine 
Hydrobromide taken: 

Result = ( rjr s ) x (CdC u ) x 100 

r u = peak response from the Sample solution 

rs - peak response from the Standard solution 


Q - concentration of USP Galantamine 

Hydrobromide RS in the Standard solution 
(mg/mL) 

Co - concentration of Galantamine Hydrobromide 
in the Sample sofution (mg/mL) 

Acceptance criteria: 98.0%-l02.0% on the dried basis 

IMPURITIE5 

• Resioue on ICNITION (281): NMT 0.1% 

Delete the folłowing: 

•* Heaw Metals, Method // (231): NMT 20 ppm* u 

fan-201® 

* limit of Palladium 

[NOTĘ—Perform this test only if palladium is a known 
inorganic impurity of the manufacturing process.] 
Standard stock solution: 20 mg/L of palladium refer- 
ence stock solution (NIST tracea"bie) tn water 
Aqua regla: Under a hood, carefuiiy mix hydrochloric 
acid and nitric acid (3:1). 

[Notę—T o obtain each of the reguired Standard Solutions, 
it is recommended that the reguired volume of Stan¬ 
dard stock solution be mixed with a volume of Aąua 
regla egu ivalent to 5% of the finał volume, followed by 
water.] 

Standard solution A: 0.2 mg/L of palladium from the 
Standard sfodr solution in water 
Standard solution B: 1*0 mg/L of palladium from the 
Standard stock solution in water 
Standard solution C: 2.0 mg/L of palladium from the 
Standard stock sofution in water 

System suitability solution: Prepare a solution having a 
known concentration of 1.6 mg/L of palladium, as di- 
rected for Standard Solutions . 

Sample solution: Weigh I g of Galantamine 
Hydrobromide. Transfer the sample to an appropnate 
dtgestion system, and digest using appropnate acids 
(e.g., nitric acid or mixtures of nitric acid and sulfurrc 
acid and mtxtures of nitric acid and hydrogen perox- 
ide). After digestion, heat to dryness. Add 0.5 mL of 
Aqua regia and 2 mL of water. Warm gently to dissolve 
any residue. Allow to cool. Transfer quantitativeiy to a 
10-mL volumetric fiask, and dilute with water to 
volume, 

Digestion blank solution: Prepare this solution follow- 
ing the procedurę for the Sample solution, without the 
test article. 

Instrumental condltions 

(See Atomie Absomtion Spectroscopy (852)0 
Modę: Atomie absorption spectroscopy (flame) 
Analyticai wave!ength: 247.6 nm (0.2-nm slit width) 
Lamp: Palladium hollow-cathode 
Blank solution: Dilute 5 mL of Aqua regia with water 
to 100 mL 
System suitability 

Samples: Standard solution A, Standard solution B, 
Standard solution C, System suitability sofution, and 
Blank solution 

Using the Standard Solutions and Blank solution, ton- 
struct a calibration eurve* 

Suitability requirements 
Correlation coefficient: NLT 0.99 
Recoveiy: 87*5%-112.5%, System suitability solution * 
[NoTE—Recovery is calculated using the calibration 
curve*] 

Analysis 

Samples: Sample solution and Digestion blank solution 
Calculate the concentration of palladium in the Sam¬ 
ple solution , using the calibration curve, corrected for 
the Digestion blank solution and the sample weight 
Calculate the amount of palladium in the Galantamine 
Hydrobromide taken to prepare the Sample solution. 
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Acceptance criteria: NMT 10 ppm 

0 Organic Gmpurities 

Diluent, Buffer, Solution A, Solution B, Mobile phase, 
System suitability solution, Sample solution, Chro¬ 
ma tographrc system, and System suitability: Prepare 
as directed in the Assay * 

Standard solution: 5.0 pg/mL of USP Gatantamine 
Hydrobromide RS in Diluent 
Analysis 

Samples: Sompte solution and Standard solution 
[NOTĘ—Ignore the peak due to bromide near the void 
volume and any peak below 0*05%.] 

Calculate the percentage of each impurity tn the por- 
tion of Galantamine Hydrobromide taken # on the dried 
basts: 

Result = (ru/rs) x (Cs/Q x (1/f) * (100/p 00 - i]) 

r u - peak response of each impurity from the 
Sample solution 

r* - peak response of galantamine from the 
Standard solution 

Ci = concentration of USP Galantamine 

Hydrobromide RS tn the Standard solution 
(mg/mL) 

C u - concentration of the Sample solution (mg/mL) 

F = relative response factor (see Jodle 2) 

i - loss on drying in percent 
Acceptance criteria: See Tobie 2. 


Table 2 


Name 

Relatiye 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

W-Desmethyl gafan¬ 
tami ne* 

0.29 

1.2 

0.6 

O-Desmethyl ga [an¬ 
ta min e b 

035 

1.1 

0.20 

Galantamine N- 
oxide Ł 

0*65 

0.96 

0.20 

Dihvdroqalantamine d 

0,82 

0.81 

0.3S 

Galantamine 

1,00 

1.0 


65-Galantamine 5 

1,16 

0.95 

0.20 

Na rwed i ne f 

1.64 

1.9 

0.15 

D i d ehyd rodeoxyga- 
lantamine? 

2.05 

1.2 

0.40 

Any unspedfied 
impurity 

— 

1.0 

0.10 

Tota! 5mpuntie$ h 

— ■ 

— 

1.0 


11 (4a5,ófl,8a5>4a,5,9,1GJ1,12Hexabydro-3-methQxy-óH-benzQfuro[3a,3. 
2-e/l[2]be nza ze pi n-6-o I« 

11 (4a5,6fi,8a5)^fa,5 f 9J0J 1,12Hejtahydro-3-hydrDxy-11 -methyl-6H- 
benzaf u ro[ 3a, 3,2 -e/j [2 j b enzazep E n- 6-q] . 

c (435,6^SaSHa,5,9,10,11,12-He*ahydrQ-3-nnethaxy-l T-methyi-6H- 
benzofuro[3a,3,2“e/l[2]benzazepin-6 ol r fd-oxide; also known as ó/J-hex- 
□ hy d rqg a I an tami ne, 

J (4a5,6 R, 8 a 5)-4 a, 5, 7, 8, 9 ,10,11,12 -Qc tahyd ro - 3 - m eth oxy-11 -m eti wl~ 6 H- 
benzofuro[3a,3,2-ef[[2]b€nzazepJn-6-ol.; afso known as ó/J-octahydroga- 
I anta minę. 

s £4a5,65,8a5>4a,5,9J0,11 ,12-Hexahydro-3-methoxy-1 1 -methyl-6W- 
benzofuro[3a,3,2-ef][2Jbenzazepin-ó-oE; also known as 6a-Hexahydroga- 
lantamine or epi- palanta minę, 

1 (4a S, 8 a 5}-4a, 5,9J 0,11 J2Hexahydro-3-methoxy-l Tmethyl-6/f 
benzofuro[3a3r2-d][2]benzazepin 6 ane. [Notę—T his rs a process impuri¬ 
ty that may be found in galantamine hydrobromEde isolated from a natu- 
rai source.J 

r J (4a5,8a5)-9J0J1 J 2 Jetrahydro-3-methoxyJ 1 -methyt-6H-benzofuro[3a, 
3,2-e/][2lbenzazeprne; also known as teirahydrogalantarninę. 
h Do notindude the 4/? r 8ft-stereoisomor 

0 Enantiomeric Purity 

[Notę—! f Galantamine Hydrobromide is not isoiated 
from a natura! source, perform either Procedurę 1 or 
Procedurę 2Ą 


Procedurę 1 

Background electrolyte solution: 8-9 g/L of dlbasic 
sodium phosphate dihydrate in water. Adjust with 
phosphonc add to a pH of 3.0. 

Run buffer: 19.6 g/L of ocyclodextrtn hydrate in 
Background efectróiyte solution . Pass the solution 
through a filter of 0.22-pm porę size. 

Standard solution: 5 jig/mL of USP Galantamine 
Hydrobromide Racemtc RS in water* Pass the solution 
through a filter of 0.22-pm porę size, discardtng the 
first 8mL. 

Sample solution: 0.5 mg/mL of Galantamine 
Hydrobromide in water, Pass the solution through a 
filter of 0,22-pm porę size, discarding the first 8 ml. 

Capillary rinse procedurę: Use separate Run buffer vi- 
als for the capi Nary rinse and sample analysis. Proceed 
as directed in Tahfe 3 . 


Table 3 


Step # 

Solution/Gas 

Time 

(mini 

1 

OJ N sodEurn hydroxide 

15 

2 

Water 

10 

3 

Suitable pas 

5 


[Notę—I f a new or dry capillary is being used, rinse 
with 1 N sodium hydroxlde for 30 min, followed by 
rinsing with water for 15 min. Dry it with air or nitro- 
gen for 10 min.] 

Electrophoretrc system 
Modę: CE 

Detector: UV 214 nm 

Column: 75-pm x 60-cm uncoated fused-silica 
Column temperaturę: 20° 

Applied voltage: 250 V/cm, positiue polariLy 
Run time: 35 min 
System suitability 

Sample: Standard solution , [Notę —For the purpose of 
Identification, the 4S,8S stereoisomer elutes at an ap- 
proximate relatiye migration time (RMT) of 1.00, and 
the 4R,8R stereoisomer elutes at an RMT of about 
1.05.] 

Suitability requirements 

Resolution: NLT 2.5 between the two enantiomers 
Relative standard deviation: NMT 1 0% for the 4R , 
8R stereoisomer peak 

Measure the migration times and peak responses: 
the migration times for the 4R f 8R stereoisomer in 
the electropherograms for the Sample solution 
should not deviate by morę than 5% of the migra- 
tlon time for the same component in the elec- 
tropherogram of the Standard solution. 

Analysis 

Samples: Standard solution and Sample solution 
Injection: [Note^ —Rinse the capillary between tnjec- 
tions as foliows: water for 5 min, followed by Run 
buffer for 5 min. Rinse times are based on a rinse 
pressure of 1.4 bar*] 

Sample solution: 34.5 mbar for 4 s 
Run buffer: 6.9 mbar for 5 s 
Calculate the corrected peak responses using the 
formula: 

Result = (r/m) 

r = peak response 
m - migration time of the peak (min) 

Calculate the limit of the isomer, in percent, in 
the portlon of Galantamine Hydrobromide taken: 

Result - (rcu/rcs) x (Cs/Cu) x P x 100 

ret; = average corrected peak responses for the 4R, 

8R isomer from the Sample solution 
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ra = average corrected peak responses for the 4R , 
isomer from the Standard sotution 
Cj = concentration of USP Galantamine 

Hydrobromide Racemic RS in the Standard 
sotution (mg/mL) 

Cu = concentration of Galantamine Hydrobromide 
in the Sample sotution (mg/mL) 

P ~ chiral purity of USP Galantamine 
Hydrobromide Racemic RS, O.S 
Acceptance criteria: NMT 04 0% of the 4R t 8R 
stereoisomer 
Procedurę 2 

[Notę—U se low-actinrc gfassware and vials, It is recom- 
mended that precautions be taken to protect al! Solu¬ 
tions from light.] 

Buffer: 8,2 g/L of sodium acetate in water 
Mobile phase: Acetonitnle and Buffer (2:98), Adjust 
with acetic acid to a pH of 6.5. 

System suitability sotution: 2.4 jiig/mL of USP Ga¬ 
lantamine Hydrobromide Racemic RS in water, [Notę— 
This solution will contain about 1.2 tig/mL of the 4R, 

8R stereoisomer.] 

Sample solution: 1,2 mg/mL of Galantamine 
Hydrobromide in water 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.0-mm x 15-cm; 5-pm packing L41. 

[NOTĘ—Aiternativeiy a 2.0-mm x 15.0-cm column 
containmg 5-jam L41 packtng can be used with a rec* 
ommended flow ratę of about 0.2 mL/min.] 

Flow ratę: 0.8 mL/min 
Injection volume: 5 |iL 
System suitability 

Sample: System suitability solution. [Notę— The 4R f 8R 
stereoisomer elutes first as the minor peak followed 
by the major peak due to galantamine (which is the 
same as the 45,85 stereoisomer),] 

Suitability requfrements 

Resoiution: NLT 3.0 between the 4R t 8R stereoiso¬ 
mer and galantamine peaks 
Relative standard deviation: NMT 5.0% for the 4R, 
8R stereoisomer peak 
Analysis 

Sample: Sample sotution 

Calcu !ate the percentage of 4R f 8R stereoisomer in the 
portion of Galantamine Hydrobromide taken: 

Resuit = TOO x + ft&ss)] 

u = peak area of the 4/?, SR stereoisomer from the 
Sample sotution 

- peak area of the galantamine peak from the 
Sample solution 

Acceptance criteria: NMT 04 0% of the 4R f 8R 
stereoisomer 


5PEGIFIC TESTS 

* Los5 OH PRYING (731) 

Analysis: Dry a sample at 105° for 4 h. 

Acceptance criteria: NMT 0,3% 

® Om cal Rotation, Specifk Rotation (781) 

[NOTĘ-—Jf Galantamine Hydrobromide is isoiated from a 
natural source, perform the test for Optical Rotation.] 
Sample solution: 20 mg/mL in water 
Acceptance criteria: -9G C to -100° 

ADOmONAL REQUIREMENT5 

* Packagiimg and Stohage: Storę at room temperaturę. 

Preserve in welhclosed containers. 

* Labeling: Label it to State if the source is naturaily de- 

rived or is synthetic. If the source is not natural, perform 
either Procedurę 1 or Procedurę 2 of the test for Enonti- 


omeric Purity. If the source is natural, perform the test for 
Optical Rotation <781), Spedfic Rotation. 

• USP Reference Standards (11) 

USP Galantamine Hydrobromide RS 
USP Galantamine Hydrobromide Racemic RS 
A 50:50 mixture of 45,85 and 4R,8R isomers. 

USP Galantamine Hydrobromide Related Compounds 
Mixture RS 

CnnUins galantamine hydrobromide, 6^-hexahydroga- 
[antami ne, ó/J-octahydrogalantamine, óa-hexanydroga- 
lantamine, and tetrahydrogalantamine. 


Gallamine Triethiodide 



CjoHmIjNiOj 891.53 

Ethanaminium, 2,2',2"-[1 ,2,3-benzenetnyltris(oxy)]tris[N, N f 
N-triethyl]-, triiodide. 

[^Phenen^lfris(ox 3 rethylene)]tns[triethyiammonium] triio- 

» Gallamine Triethiodide contains not less than 
98.0 percent and not morę than 101.0 percent of 
CaoHńoIjNjOj. calculated on the dried basis. 

Packaging and storage—Preserve in tight containers, 
protected from light. 

USP Reference standard* (11)— 

USP Gallamine Triethiodide RS 

Clarity and color of solution—A solution (1 in 50) is 

elear and colorless. 

Identification— 

A: fnfrared Absorption (197K). 

B: A solution (1 in 100) responds to the tests for todide 
091 ). 

pH (791): between 5.3 and 7.0, in a solution (1 in 50). 
Loss on drying (731)—Dry it at 100° for 4 hours: it loses 
not morę than 1.5% of fts weight 
Residue on ignition (281): not morę than 04%. 


Detete the foftowing: 

# Heavy met ais (231)—DissoJve 1.0 g m 25 mL of water: 
the limit is 0,002%.# (omaai 

Assay— 

Sodium perchlorate buffer— Prepare a 044 M solution of 
sodium perchlorate in water, and adjust wjth 10 N sodium 
hydroxide or 0.05 M phosphoric acid to a pH of 3.0. 

Mobile phase —Prepare a filtered and degassed mixture of 
Sodium perchlorate buffer and acetonitnle (69:31). Make ad- 
justments if necessary (see System Suitability under Chromo * 
tography (621)). 

Standard preporation —Dissoive an accurately weighed 
guantity of USP Gallamine Triethiodide RS in Mobile phase , 
and dilute quantitatively, and stepwise if necessary, with 
Mobile phase to obtain a solution having a known conten- 
tradon of about 1.0 mg per mL, 

Assaypreporation— Transfer about 25 mg of Ga [laminę 
Triethiodide, accurately weighed, to a 25-mL volumetric 
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fiask, dissolve in and difute with Mobile phase to volume, 
and mix. 

Chromatogrophic system (see Chromatography (621))—The 
liguid chromatograph is eouipped with a 200-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI. 
The flow ratę is about 1.0 ml per minutę. Chromatograph 
the Standard preparatlon, and record the peak responses as 
directed under Procedurę; the column effidency is not [ess 
than 5000 theoretical plates, the tailing factor is not moro 
than 1.4, and the relative standard deviation for replicate 
Injections i$ not morę than 2.0%. 

Procedurę— Sęparately inject equal volumes (about lOpL) 
of the Standard preparation and the Assay preparatlon into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, In mg, of C^ł-UIshhCT in the portion of Gallamine 
Tnethiodide taken by the formula: 

25C(ru/r s ) 

in which C Is the concentration, in mg per ml, of USP Gah 
laminę Triethiodide RS in the Standom preparation; and tu 
and r 5 are the peak responses obtained from the Assay prep¬ 
aration and the Standard preparation , respectivety. 


Gallamine Tnethiodide Injection 

» Gallamine Triethiodide Injection is a sterile solu- 
tion of Gallamine Triethiodide in Water for injec¬ 
tion. It contains not less than 95.0 percent and 
not morę than 105.0 percent of the labeled 
amount of gallamine triethiodide (C 30 H 60 I 3 N 3 O 3 ). 

Patrkaging and storage —Preserve in stngle-dose or multi- 
pfe-dose containers, preferably of Type I glass, protected 
from iight. 

USP Refisrence standards (11)— 

USP Endotoxln RS 

USP Gallamine Triethiodide RS 

Identification —£vaporate a volume of Injection, equiva- 
lent to not less than 200 mg of gallamine triethiodide, to 
dryness. Take up the residue in warm alcohol, and pass 
through fine filter paper. Remove a portion of the filtrate, 
equiva!ent to about 100 mg of gallamine triethiodide, and 
evaporate to dryness: the residue responds to the Identifica¬ 
tion tests under Gaf laminę Triethiodide. 

IBacterial Endofoxms Test (85)—It contains not morę 
than 5.0 USP Endotoxin Units per mg of gallamine triethio- 
dide. 

plH (791): between 6.5 and 7.5. 

Otheir reqajirements— It meets the reguirements under In- 
jections and Implanled Drag Products (1), 

Assay— 

Sodium perchlorate buffer, Mobile phase, Standard prepara¬ 
tion , and Chromatogrophic system —Proceed as directed in 
the Assay under Gallamine Triethiodide. 

Assay preparation-^ Transfer an accu rately measured vol- 
ume of Injection, equlvalent to about 100 mg of gallamine 
triethiodide, to a IGO-mL volumetric fiask, dissolve in and 
di lute with Mobile phase to volume, and mix. 

Procedurę— Separately inject equal volumes (about IOjjL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 


tity, in mg, of CaobUhhhCh jn the portion of Injection taken 
by the formula: 

100 cęryfrs) 

in which C is the concentration, in mg per ml, of USP Gal¬ 
lamine Triethiodide RS En the Standard preparation; and ru 
and r 5 are the peak responses obtained from the Assay prep¬ 
aration and the Standard preparation, respectively. 


GallSum CBtrate Ga 67 Ingection 



C ć H 5 67 Ga0 7 

1 r 2,3-PropanetricarboxylEc acid, 2-hydroxy-, gal1ium- fi7 Ca 
(1:1) salt. 

Gall tum- 67 Ga ci tratę (1:1) [41183-64-6; 52260-70-5]. 

» Gallium Citrate Ga 67 Injection is a sterile 
aqueous solution of radioactive, essentially car- 
rier-free gallium citrate Ga 67 suitable for intrave- 
nous administration. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of 67 Ga as citrate expressed 
in megabecguerels (microcuries or milficuries) per 
mL at the time indicated in the iabeling. Other 
Chemical forms of radioactivity do not excced 
3.0 percent of the total radioactivity. It may con- 
tain a preservative or stabilizer. 

Padcaging and storage—Preserve in single-dose or multi- 
ple-dose containers. 

LabeHmg—Label it to include the foliowing, in addition to 
the Information specEfied for iabeling (7), Labels and iabeling 
for Injectable Products: the time and datę of cafibration; the 
amount of ó7 Ga as labeled gailrum citrate expressed as total 
megabecguerefs (MBq) (microcuries [pCE] or millicurtes 
[mCi]) and concentration as megabecguerels (pCi or mCi) 
per ml at the time of cafibration; the expiration datę and 
time; and the statement "Caution—Radioaotive Materiał/' 
The Iabeling indicates that in making dosage calibratlons, 
correction is to be madę for radioactive decay, and also in¬ 
dicates that the radioactive half-IEfe of 67 Ca is 78.26 hours. 

USP Referensce standards (11)— 

USP Endotoxin RS 

BacferSal Endotox9ns Test (85)—It meets the reguire¬ 
ments of the Bacteriol Endotoxins Test , the limit of endotoxin 
content being not morę than 175/1/USP Endotoxin Unit per 
mL of the Injection, when compared with the USP Endo- 
toxin RS, in which V Es the maxlmum recommended total 
dose, in mL, at the explration datę or time. 
pH (791): between 4.5 and 8.0. 

Radiothemkal purity— Place 10 to 20j.iL of Injection 
about 3 cm from one end of a 3- x 55-cm strip of chromat- 
ographic paper (see Chromatography (621)). While spots are 
wet, im media tely develop the chromatogram at room tem¬ 
peraturę to the 14-cm mark by ascendlng chromatography, 
uslng a solvent system consisting of a mrxture of 1.36 g of 
sodEum acetate and 0.58 mL of glacial acetic acid in each 
100 ml of water. Allow the strip to partiafly dry, cover with 
elear tape, and determine the radloactivity distribution by 
scanning the chromatogram with a suitable coHEmated radi- 
ation detector: not less than 97,0% of the total radioactivity 


USP Monographs 









4380 Gallium / Official Monographs 


USP 40 


is found as gallium citrate when measured at the soivent 
front (Rf value equal to or greater than 0.9). 

RadionucKde Identification (see Radioactivity (821))—Its 
gamma-ray spectrum is identical to that of a specimen of 
67 Ga of known purity that exhłbits major photopeaks having 
energies of 933, 1S4.6, and 300.2 KeV. 


Change to read: 

Radionuclidic purity *(see Radioactivity (821))# 
2Qi7)^Using a suitable counting assembly de- 

termine the radionuclidic purity of the Injection: not less 
than 99% of the total radioactmty is present as 67 Ga at the 
time of calibration, 

Other requirements —It meets the reąuirements under In- 
jections and Implanted Drag Products (1}, except that the In- 
jectton may be distributed or dispensed prior to the comple- 
tion of the test for Stenlity , the latter test being started on 
the day of manufacture, and except that it is not subject to 
the recommendatlon on Container ContenL 


Change to read: 

Assa y for radioactmty —Using a suitable counting assem- 
bly % tC N i-M4y-ioi7), determine the radioactmty in MBq (pG 
or mCi) per mL of Gallium Ga 67 Injectton by use of a 
calibrated system as directed under Radioactmty (821}. 


Gańcie lovir 



GHiiNsO* 255.23 

6H-Purin-6-one, 2-a mino- 1,9-dihydro-9-[[2-hydroxy- 
1 -(hyd roxymethy l)ethoxy] mętny I1-; 
9-[[2-Hydroxy“1-(hydroxymethyl)etnoxy]methyl]guanine 
[82410-32-0]. 

DEFINITION 

Ganc?clovir contains NLT 98.0% and NMT 102.0% of 
GHisNsCh, calculated on the anhydrous basis. 

IDENTIFICATION 

* A. Infraced Absorption (197K) 

* B. UlTRAVlOLET AB5ORPTI0N (197U) 

Sample solution: 10 pg/mL in methanol 

ASSAY 

* Procedurę 

Solution A: Trifluoroacetic acid and water (0.5 in 1000) 
Mobile phase: Aceton i trile and Solution A (1:1) 

System suitability solution: 0,1 mg/ml each of USP 
Gandclovir RS and USP Ganddovir Related Compound 
A RS in Mobile phase . [NOTĘ—Sonicate the solution if 
necessary.] 

Standard solution: 0.22 mg/mL of USP Ganciclovir RS 
in Mobiie phase 

Sample solution: 0.22 mg/ml of Ganddovir in Mobiie 
phase 


System Suitability .) 


Chromatographic system 
(See Chromatography (621), 

Modę: LC 
Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing 19 
Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
Injection size: 20 pi 
System suitability 
Sample: System suitability solution 
[Notę—T he relative retention trmes for gancidovir re¬ 
lated compound A and ganciclovir are 0.9 and 1,0, 
respectively.] 

Suitability reguirements 
Resolution: NLT 1.4 between ganddovir and 
ganciclovir related compound A 
Column effkiency: NLT 5000 theoretical plates 
Tailing factor: NMT 1 A 
Refative standard deviation: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of O9H13N5O4 in the portion of 
Ganciclovir taken: 


Result = (ru/r s )x (Cs/Cu) x 100 

Tu = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs - concentration of USP Ganddovir RS in the 
Standard solution (mg/mL) 

Cu - concentration of Ganacfovir in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the anhydrous 
basis 


IMPURITIES 
Inorganic Impurities 


Oelete the foliowing: 

HEAW METALS, Method II (231): NMT 20 ppm# (Offldd \- 

Jan-201&J 

* Residue on Icnition (281): NMT 0.1% 

Organie Impurities 

# Procedurę 

Solution A, Mobile phase. System suitability solution, 
Chromatographic system, and System suitability: 
Proceed as directed in the A$$ay> 

Sample solution: 0.22 mg/mL of Ganciclovir in Mobile 
phase 
Analysis 

Sample: Sample solution 

Calculate the percentage of each im purity in the por- 
tion of Ganciclovir taken: 

Result = (ri//r T ) x 100 

ru - peak response for each im purity in the Somple 
solution 

ft ~ sum of the responses of all the peaks 
Acceptance criteria 

Gancidovir related compound A: NMT 0.5% 

Total impurities: NMT 1.5% 

5PECIFIC TESTS 

• Water Determination, Method I (921): NMT 6.0% 

[NOTĘ —Gancidovir is extremely hygroscopic.] 

ADDITIONAL REQUIREMENTS 

* Packagłng and Storace: Preserve in well-closed contaim 
ers. Storę at 25 a , excursions permitted between 15° and 
30°, 
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* USP Reference Standard* (11) 

USP Ganddovsr RS 

USP Ganridovir Related Compound A RS 


Gaaidcloyir for injjectSorc 

DEFINIHON 

Gancidovir for injection is a freeze-drled powder prepared 
by the neutrallzation of Gandclovir with the aid of So- 
dlum Hydrox3de. It contains NLT 90.0% and NMT 
110,0% of the labeled amount of gancidovlr (ĆsHnNsO*.), 
calculated on the anhydrous basis. 

[CAUTION—Handle Gancicbvir for Injection with great care 
because it is a potent cytotoxic agent and suspected 
carcinogen,] 

IDENTIFICATION 

® A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
o Procedurę 

Mobile phase: 1.4 g/L of monobasic ammonium phos- 
phate and 2,0 g/L of phosphoric add in water 
Interna! standard solution: 0.15 mg/mL of hypoxan- 
thine in water 

Standard stock solution: 250 ug/mL of USP Canciclovir 
RS in water 

Standard solution: 0.05 mg/mL of USP Ganciclovir RS 
prepared as follows, Transfer 20.0 mL of the Standard 
stock solution and 10.0 mL of the Internaf standard solu- 
tion to a 100-mL voiumetnc fiask, Dilutc with Mobile 
phase to vo!ume, 

Sample stock solution: Nominally 1 mg/mL of 
ganciclovir, from Gancidovir for Injection in water 
Sample solution: Nominally 0.05 mg/mL of qancidovir 
prepared as follows, Transfer 5.0 mL of Sample stock so¬ 
lution and 10,0 mL of (niemal standard solution to a 
100-mL volumetnc fiask, and dilute with Mobile phase 
to volume. 

Chromatographic system 

(See Chromatograpny System Suitabiiity.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 4.6-mm x 10-cm; packing LI 
Row ratę: 1,2 mL/min 
Injection voiume: 10 pL 
System suitabiiity 
Sample: Standard solution 

[Notę—T he relatlve retention tEmes for hypoxanthine 
and ganddovfr are about 0,7 and 1,0, respective3y.] 
Suitabiiity requirements 
Resolution: NLT 3.0 between hypoxanthine and 
gandclovtr 

Coiumn efficieney: NLT 1000 theoretlcal plates 

Tailing factor: NMT 2.0 

Relative standard devration: NMT 2,0% 

Anaiysis 

Sćimples: Standard solution and Sample solution 
Catculate the percentage of the labeled amount of 
qancidovir (C 9 H 13 N 5 O.O in the portion of Gandclovir 
for Injection taken: 

Result - (RJRs) x (Q/Cu) x 100 

R v - peak response rafio of gandclovir to the 

interna! standard from the Sample solution 
R s - peak response rado of ganddovir to the 

intemal standard from the Standard solution 


C 5 - concentration of USP Ganddovir RS in the 
Standard solution (mg/mL) 

Ci; = nominał concentration of ganciclovir fn the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% on the anhydrous 
basis 

SPECIFIC TESTS 

* pfrfl (791): 10,8-11,4, in the solution constituted as di- 

rected in the labellng 

* Water Deterwhnatign, Method ( (921) 

Anaiysis: Proceed as directecl In the chapter, except for 
the following modifications, Use a rmxture of anhydrous 
formamide and methanol (1:1) instead of methanoi as 
the titration vessel soivent The reagent volume re- 
quired to condltion the titration vesse! solvent is NMT 
10% of the initia! volume of solvent. The concentration 
of Ganciclovir for Injection in the titration vessel is NMT 
7 mg/mL. 

Acceptance criteria: NMT 3,0% 
o Bacterial Endotoxins Test (85): NMT 0.84 Endotoxin 
unlt/mg of Gancidovir for Injection 
» Particulate Matter in Injection* (788): Meets the re- 
quirements for smail-vofume injections 

* Sterility Test* (71): Meets the requirements when 

tested as di rected in Test for Sterility of the Product to Be 
Examined, Membranę Filtration 

* Injections and Iiwplanted Drug Products (1): At the 

time of use, it meets the requirements for Constituted 
Solutions , 

ADDITIONAL REQUIREMENTS 

Change to read: 

■ Packaging and Storage: Preserve as described in *Pack- 
oging and Storage Reguirements (659), Injection Packaging, 
Packaging for constitution* tCN i-May-imn* Storę between 15° 
and 30°, unless otherwise specified by the manufacturer, 
Protect from moisture, 

* Lareling: Label it to state that it is to be handled with 
great care because it ts a potent cytotoxic agent and 
suspected carclnogen. 

& USP Reference Standard* (11) 

USP Endotoxln RS 
USP Gancidovir RS 


Cancicłovir Compoursdeci Orał 
SysfpCTsiicm 

DEFINITION 

Gancidovir Compounded Orał Suspension contains NLT 
90,0% and NMT 110.0% of the labeled amount of 
ganddovir (C9H13N5O4). 

Prepare Ganddovir Compounded Orai Suspension 100 mg/ 
mL as follows (see Pharmaceutical Compounding — Nonster- 
ile Preparations (795)), 


Gancidovir 

10 g 

VehEde for Orai Solution (regułar 
ar sugar-free), NF, a sufficient 
puantity to make 

100 ml 


Add sufficient Vehide for Ora! Solution to wet the G anciclovir 
powder, and triturate to form a smooth pastę, Add addh 
tional Yehide for Orał Solution to about half the finał vol- 
ume, and transfer the contents of the mortar to a calb 
brated bottle, Using additional Yehide for Orał Solution, 
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rinse the mortar, and transfer the eon ten ts, stepwise and 
quantitativeiy / to bring to finał volume. Mlx well. 

[Caution—A void skin contact or inhalation of gancidovir by 
usrng protective gloves and a fume hood or surgical 
maskj 

ASSAY 
* PROCEDUR! 

Solution Ar 25-mM monobasic sodium phosphate solu- 
tion, Adjust with phosphoric acid to a pn of 2*5* 

Mobile phase: Acetonitrile and Solution A (2*5: 97*5)* 
Fiiter and degas. 

Interna! standard solution: 0.4 mg/mL of 
hypoxanthine 

Standard stock solution: 1*0 mg/mL of USP Candclovir 
RS 

Standard solution: 6 ng/mL of ganciclovir and 4 jicj/mL 
of hypoxanthine prepared from Standard stock solution 
and InternaI standard solution 

Sampie solution: Transfer about 1 mL of Orał Suspen- 
sion from each bottie to a plastic weighing cup, and 
wefgh to determine density. [Notę—T he exact volume 
of Orał Suspension taken from each bottle is calculated 
by the suspension density.] Transfer the Orał Suspension 
to a IGO-mL volumetrk fiask, and add 50 mL of water. 
Place the volumetric fiask on a mechanical shaker for 30 
min, and dilute with water to volume. Transfer 0*6 mL 
of this solution and 1 ml of the InternaI standard solu¬ 
tion to a 100-mL volumetric fiask, and dilute with water 
to vofume to obtain a solution with a nominał concen¬ 
tration of 6 pg/mL of ganciclovir and 4 pg/mL of 
hypoxanthine* 

Chromatographic system 
(See Chromatography {621 ), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 10-cm; 5-j.im patking LI 
Flow ratę: 1.5 ml/min 
injection volume: lOpL 
System suitability 
Sampie: Standard solution 

JNOTE—The relative retention limes for hypoxanthrne 
and gancidovir are 0.75 and 1*0, respectively.] 
Suitability requirements 

Relative standard deviationr NMT 1.5% for replicate 
injections 
Analysrs 

Samples; Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
ganciclovir (CsHuNsO*) in the portion of Orał Suspen¬ 
sion taken: 

Result = (Ry/Rs) x (Q/Cu) x 1 00 

Ru - peak response ratio of gandclovir to the 

internal standard from the Sampie solution 
Rs = peak response ratio of ganciclovir to the 

interna! standard from the Standard solution 
Cs - concentration of USP Ganciclovir RS in the 
Standard solution (mg/mL) 

Cu ~ nominał concentration of gancicloyEr in the 
Sampie solution (mg/mL) 

Acceptance enteria: 9Q.O%-110*0% 

5PECIF1C TESTS 

* pH(791>: 4.0-5,0 

ADDITIONAL REQUIREMENTS 

* Packacing and Storace: Package tn tight, light-resistant 
containers* Storę at eon troi led room temperaturę. 

* Bevond-U5E Datę: NMT 90 days after the datę on which 
it was compounded when stored at controlled room 
temperaturę 

* Labeling; Label it to State that it is to be well shaken 
before use, and to State the Beyond-Use Datę. 


* USP Reference Standards (11) 
USP Ganciclovir RS 


Absorbent Gauze 


» Absorbent Gauze is cotton, or a mixture of cot¬ 
ton, and not morę than 53.0 percent, by weight, 
of rayon, and is in the form or a piain woven 
cloth conforming to the standards set forth 
herein. Absorbent Gauze that has been rendered 
sterile is packaged to protect it from 
contamination. 

notę— Condition alt Absorbent Gauze for not less 
than 4 hours in a standard atmosphere of 
65 +2% relative humidity at 21 ±1.1° before de- 
termining the weight, thread count, and absor- 
bency. Remove the Absorbent Gauze from its 
wrappings before placing it in the conditioning 
atmosphere, and if it is in the form of bolts or 
rolls, cut the quantity necessary for the various 
tests from the piece, excluding the first two and 
the last two meters when the to ta I quantity of 
Gauze available so permits. 

Packaging and storage—Preserve in well-closed contain¬ 
ers. Absorbent Gauze that has been rendered sterile is so 
packaged that the sterility of the contents of the package is 
maintaineri until the package Is opened for use. 

Labeling—Its type or thread count, length, and width and 
the number of pieces contarned are stated on the Container, 
and the destgnation "non-sterilized" or "not sterilized" ap- 
pears promlnently thereon unless the Gauze has been ren¬ 
dered sterile, in which case it may be labeled to indicate 
that it is sterile. The package label of sterile Gauze indicates 
that the contents may not be sterile if the package bears 
evidence of damage or has been previously opened. 

The na me of the manufacturer, packer, or aistributor is 
stated on the package. 

General chaiacteristks—Absorbent Gauze is white cloth 
of various thread counts and weights. It may be suppiied in 
various lengths and widths, and in the form of rolls or folds. 

The accompanying table designates for each commerdal 
type the thread count and weignt in g per sguare meter. 


Type 

Threads per 2*54 Cm 

Average 
Count, 
Threads per 
6.45 Sq. Cm 

Weight, 1 g 
per Są. 
Meter 


Warp 

Fillinci 



1 

41 to 47 

33 to 39 

76 to 84 3 

43,8 to 55.8 

(1 

30 to 34 

26 to 30 

57 to 63 

32.9 to 41.9 

Hi 

26 to 30 

22 to 26 

49 to 55 

28,4 to 36*2 

IV 

22 to 26 

18 to 22 

41 to 47 

24.5 to 3 U 

V 

20 to 24 

1 6 to 20 

37 to 43 

22.5 to 28.8 

VI 

18 to 22 

14 to 18 

33 to 39 

19.8 to 25.2 

VII 

18 to 22 

8 to 14 

27 to 35 

18.1 to 23.1 

VIII 

12 to 16 

8 to 12 

21 to 27 

12*1 to 15.5 


1 For Absorbent Gauze that contams purified rayon, inorease these values by 
2.5%. 

2 For Type l rolled gauze* the rangę is 75 to 85 threads per 6.45 sq, cm. 


Thread count —If the dimensions of the piece permit, 
count the warp and filling threads of Absorbent Gauze in 
three separata 76*2-mm sguares, not counting threads 
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nearer any edge than one-tenth of the dlmension of the 
fabrrc and not includtng the same threads In any two 
eounts, For pieces not greater than 76-2 mm In either dh 
mension, count afl the threads In three different places in 
that dlmension of the piece. 

Average the three eounts for the warp and filirna respec- 
tively: the average Mes within the ranges tabulated under 
General characteristics. 

For Absorbent Gauze packaged in rolls, count the number 
of warp and fil ling threads in areas of 1.27 cm square at five 
points evenfy spread along the center linę of the bandage, 
no point being within 30.5 cm of either end of the 
bandage. 

Length—Unfold or unroll it, smooth it without stretching 
it, and measure Its length along the center linę: the length 
is not less than 98.0% of that stated on the label. 

Width—Measure the width at each of the points selected 
for the Thread: the average of the three measurements is 
within 1.6 mm of the width stated on the label. 

Weight— Weigh a piece of gauze of stated size: the weight, 
expressed in terms of g per m 2 , meets the requirements for 
weight under General characterlstics. 

Ahsorbency —Fold about 0.1 m 2 Into a 10-cm section* For 
Absorbent Gauze packaged in rolls, use the entlre roli. Hoid 
the fofded or rolled Gauze horizontally almost in contact 
with the surface of water at approximately 25°, and allow it 
to drop lightly upon the water: complete submersion takes 
place In not morę than 30 seconds. 

Sterility Tesis (71Absorbent Gauze that has been rem 
dered stenie meets the reguirements. 

Dried and ignited residue, Add or aBkaló, and 1Dex- 
trin or sfarch, in water eatract—Place 20 ±0.1 g in 
500 mL of water, and boii the mixture for 15 minutes, add- 
ing boiling water as necessary to maintain the onginal vof- 
ume. Pour the water through a funnel into a 1000-mL volu- 
metric fiask, transfer the Absorbent Gauze to the funnef, 
press out the excess water with a glass rod, and wash It 
with two 250-mL portions of boiling water, pressing the 
gauze after each washing. Cool the combined washings, di- 
lute to volume, and mix, Then apply the following tests. 

Dried residue —Evaporate 400 mL of the extract, filtering lf 
necessary, in a suitable dish on a steam bath, and dry the 
residue at 105° to constant weight: the weight of the resi¬ 
due so obtatned does not exteed an amount, in mg, calcu- 
lated by the formula: 

80 - 0.6 C 

in which C Is the corrected percentage of cotton (50 mg 
maximum, or 0.6%). 

Ignited residue —Ignite the dried residue in a muffle fur- 
nace at a dull-red heat to constant weight: the weight of 
the ignited residue does not exceed an amount, in mg, cal- 
culated by the formula: 

20 — 0.14C 

in which C is the corrected percentage of cotton (13 mg 
maximum, or 0.16%). 

Acid or a łkali —To sępa ratę 200-mL portions of the ex- 
tract, add 3 drops of pncnolphthalcln TS and 1 drop of 
methyl orange TS, respectively: no pink coior deve!ops in 
either portion. 

Dextrin or starch —To a 200-mL portion of the extract add 
1 drop of iodine TS: no red, yiolet, or blue coior develops. 
Residue on Sgnit&on—Place about 5 g, accurately 
welghed, In a suitable dish, and moisten with 2 N sulfuric 
add. Gently heat the mixture until it is charred, then ignite 
morę strongly until the carbon is completely consumed: the 
weight of the residue corresponds to not morę than the 


percentage of the weight of the Gauze, calculated by the 
formula: 

0.002C -i- 0.015(100 - Q 

in which C Is the corrected percentage of cotton (0.89% 
maxtmum). 

Fatty matter— Pack 10 ±0.01 g in a continuous-extractron 
thimble with a tared fiask, and extract with ether for 
5 hours, adjusting the ratę so that the ether siphons not less 
than four times per hour. The ether extract in the fiask 
shows no tracę of blue, green, or browntsh coior. Evaporate 
the extract to dryness, and dry at 1 05^ to constant weight: 
the weight of the residue does not exceed an amount, in 
mg, ca Ecu lated by the formula: 

0.4C+ 30 

in which C is the corrected percentage of cotton (70 mg 
maximum, or 0.7%). 

Alcohol-soluble dyes —Pack 10 g in a narrow percotator, 
and extract slowly with alcohol until the percolate measures 
50 mL: when observed downward In a column 20 cm in 
depth, the percolate may show a yeilowish coior, but 
nejther a blue nor a green tinf. 

Cotton and rayon content— 

Sulfuric acid solution (59.5% by weight)—Add sulfuric 
acid slowly to water until the specific gravity, determlned at 
20°, is between 1.4902 and 1.4956. 

Procedurę —PŁace about 500 mg of Absorbent Gauze, pre- 
viously bleached and dried at 110 Q to constant weight and 
accurately welghed, in a glass-stoppered, 125-mL fiask, add 
50.0 mL of Sulfuric acid solution , and shake by mechanical 
means for 30 minutes. Pass the mixture through a tared 
sintercd-glass crueiblc, using fhrcc 10-mL portions of Sulfuric 
add solution to rlnse the fiask and applying suction each 
Limę to drain the acid. Wash the residue in the cructble with 
50 mL of 2 N sulfuric add, then wash It with water until the 
filtra te Is neutral to Eitmus. Add 40 mL of 6 N ammonium 
hydroxide to the crucible, aflow the residue to soak for 
10 minutes, then apply suction to remove the IEquid. Sirni- 
iarly wash the residue with three 50-mL portions of water, 
allowing the residue to soak for 15 minutes each tlme. Dry 
the residue at 1 05° to 110° to constant weight. Calculate C, 
the corrected percentage of cotton, taken by the formula: 

[100(1,046//G)-1.6] 

in which j is the weight, in mg, of the residue; G is the 
weight, In mg, of the portion of Absorbent Gauze taken; 
and 1.046 and 1.6 are emplrical correction factors* Calcu¬ 
late R f the corrected percentage of rayon, taken by the 
formula: 

1 00 - C 


Petroiatum Gauze 


» Petroiatum Gauze is Absorbent Gauze saturated 
with White Petroiatum. The weight of the petro- 
latum in the gauze is not less than 70.0 percent 
and not morę than 80.0 percent of the weight of 
petroiatum gauze. Petroiatum Gauze is sterile. It 
may be prepared by adding, under aseptic con- 
ditions, moften, sterile White Petroiatum to dry, 
sterile Absorbent Gauze, preyiously cut to size, in 
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the ratio of 60 q of petrolatum to each 20 q of 
gauze. 

Padkagmg and śtorage —Each Petrolatum Gauze unit is 
so packaged individually that the sterility of the unit is maim 
tained untif the package is opened for use. 
labeling— The package labę] bears a statement to the ef- 
fect that the sterility of the Petrolatum Gauze cannot be 
uaranteed if the package bears evidence of damage or has 
een opened previously. The package labę! States the width, 
length, and type or thread count or the Gauze. 

Sterility Tests (71): meets the reguirements. 

Other tests—The petrolatum recovered by draining in the 
Assay has the characteristics of and meets the requirements 
of the tests under White Petrolatum . The conditioned gauze 
obtained in the Assay meets the reauirements of the tests 
for Thread count, Length, Width, and Weight under Absorbent 
Gauze. 

Assay— We|gh not less than 20 units of Petrolatum Gauze, 
place them En a heated glass funnel, maintaining the tem¬ 
peraturę at approximatefy 75°, and allow the petrolatum to 
melt and dram from the funnel. Draining may be fadlitated 
by pressing the gauze with a glass rod or porceialn spatula. 

Wash the gauze on the funnel with successive portions of 
warm methyT chloroform until it is free from petrolatum, 
allow the residua! methyl chloroform to evaporate spontane- 
ously, condition the gauze in a standard atmosphere of 
65 ±2% re!ative hu midi ty at 21 ± 1. 1 ° for not less than 
4 hours, and weigh. The difference between the weight of 
the gauze and that of the Petrolatum Gauze taken repre- 
sents the weight of petrolatum. 


LaheSflng —The padcage bears a statement to the effect that 
the sterility of Absorbable Gelatin Sponge cannot be guaran- 
teed if the package bears evidence of damage, or If the 
package has been previously opened. 

Sterility Tests (71): meets the requtrements. 

Residue on ignitioiri (281): not morę than 2.0%. 
Digestibility —Place a 50-mg piece in a beaker of water. 
Knead gently between the fingers until thoroughly wet, and 
until alf the air has been remóved, taking care not to break 
the tissue. Lift from the water, and remove the excess water 
with absorbent paper Place the wetted sample in a 150-mL 
fiask that contains 100 mL of a 1 in 100 solution of pepsin 
in OJ N hydrochloric acid previously warmed to 37°. Main- 
tain at a temperaturę of 37°, and agitate gently and contin- 
uously untii dlgestion i$ complete; the average digestion 
time of three determinations is not morę than 75 minutes. 
Water absorption— Cut a portion of about 1 0 mg from 1 
Absorbabie Gelatin Sponge, weigh accurateJy, and place in 
a beaker of water. Knead gently between the fingers until 
thoroughly wet, and untii ail air has been removed, taking 
care not to break the tissue, Lift the portion of sponge from 
the water, and biot twiee by pressing firmly between two 
pieces of absorbent paper. Drop the expressed sponge into 
a tared weighing bottle containrng about 20 mL of water, 
and allow to stand for 2 minutes. Lift the sponge from the 
water with a sultable hooked instrument, allow to drain over 
the weighing bottle for 5 seconds, and discard the sponge. 
Again weigh the weighing bottle and water: the loss in 
weight represents the weight of water absorbed by the 
sponge. Absorbable Gelatin Sponge absorbs not less than 
35 limes its weight of water. 


Absorbable Gelatin Film 


» Absorbable Gelatin Film is Gelatin in the form 
of a sterile, absorbable, water-insoluble film. 

Padkaging and stojrage—Preserye in a hermetically sealed 
or other suitable Container in such ma nner that the sterility 
of the product is maintained until the Container is opened 
for use. 

a Labeling— The package bears a statement to the effect that 
the sterility of Absorbable Gelatin Film cannot be guaran- 
teed if the package bears evidence of damage, or if the 
package has been previousiy opened. 

Sterility Tests (71): meets the requfrements. 

Residue on ignStion (281): not morę than 2.0%. 
Proteolytic digest —Place 1 50 mg (±5 mg) in a giass-stop- 
pered, 150-mL fiask containing 100 mL of a 1 in 100 solu- 
tion of pepsin in 0.1 N hydrochloric acid, previous!y 
warmed to 37°. Maintain at 37 + 1°, and agitate gently 
every 30 minutes until digestion is complete: the average 
time of three proteolytic digest determinatlons is between 4 
and 8 hours. 


Absorbable Gelatin Sponge 

» Absorbable Gelatin Sponge is Gelatin in the 
form of a sterile, absorbable, water-insoluble 
sponge. 

Fackaging and storage —Preserve in a hermetically sealed 
or other suitabie Container in such manner that the sterility 
of the product is maintained until the Container is opened 
for use. 


Gemcitabine Hydrochloride 



CsHnFzNaO* • HCI 299.66 

Cytidine, 2 ^deoxy- 2 ', 2 '-difluoro-, monohydrochforide; 

2-Deoxy-2',2'-dmuorGcytidlne mon ohyd rochloride (0-iso- 
mer) [122111-03 9]. 

DEFINITION 

Gemcitabine Hydrochloride contains NLT 97.5% and NMT 
101.5% of gemcitabine hydrochloride (C 9 H 11 F 2 N 3 O 4 ■ 

HCI), calcufated on the as-is basis. 

[Calftion— Gemcitabine Hydrochloride is a potent cytotoxic 
agent Great care shouid be taken to prevent inhaling 
particles and exposing the skin to it.] 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. Identification Tests—General, Chloride (191); Meets 

the requirements 

ASSAY 

« Procedurę 

Mobile phase: 13.8 g of monobasic sodium phosphate 
and 2.5 ml of phosphoric acid in 1 L of water. [Notę— 
The pH of this solution is 2.4-2. 6 .] 

System suitability solution: Transfer 10 mg of 
Gemcitabine Hydrochloride to a smali vial, add 4 mL of 
1 68 mg/mL of potassium hydroxide in methanof, cap 
tightty, and sonlcate. Heat at 55° for 6-16 h, alfow to 
cool, and transfer the contents to a 100-mL volumetric 
fiask with successive washes of 1% phosphoric acid. Di- 
lute with 1% (v/v) phosphoric acid to volume. [Notę— 
This solution contains about 0.02 mg/mL of 
gemcitabine ot-anomer.j 
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Standard solution: OJ mg/mL of USP Gemdtabine Hy- 
drochfonde RS in water 

Sampie solution: OJ mg/mL of Gemdtabine Hydro- 
chloride in water 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 275 nm 

Column: 4.6-mm x 25-cm; 5-]im packing L7 
Flow ratę: 1 .2 mL/min 
Injection volume: 20 flL 
System suitability 

Sam pies: System suitobiltty solution and Standard 
solution 

[Notę—T he re!ative retention times for gemdtabine dl- 
anomer and gemdtabine are about 0,5 and 1.0, 
respectivefy,] 

Suitability requirements 

Resolution: NLT 8,0 between gemdtabine a-anorner 
and gemdtabine, System suitability solution 
Taiiing factor: NMT 1.5 for the gemcitabine peak, 
System suitability solution 

Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of gemcitabine hydrochloride 
(CęjHiiF2N 3 0.i - HC1) in the portion of Gemcitabine Hy- 
drochforide taken: 

Result - (ru/rj x (O/ Cu) x 100 

Or = peak response from the Sampie solution 

rs = peak response from the Standard soiution 

Cs = concentration of USP Gemcitabine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = concentration of Gemcitabine Hydrochloride 
in the Sampie solution (mg/mL) 

Acceptance criteria: 97.5%-1Q1.5% on the asds basis 

IMPURITIES 

® Residue on tCNinoN (281): NMT 0J% 

Deiete the folio wing: 

*• Heavy Metals, Method I (23T): NMT 10 ppm# (owciaM- 

lan-ZOTS) 

* Orcanic Impurities 

System suitability solution and Chromatographic sys¬ 
tem: Proceed as directed in the Assoy. 

Solution A: Use the Mobile phase as directed in the 
Assay . 

Solution B: Methano! 

Mobile phase: See Tobie 1. 


Table 1 


Time 

(min) 

Solution A 

{%) 

Solution B 

<%> 

0 

97 

3 

8 

97 

3 

13 

50 

50 

20 

50 

50 

25 

97 

3 


Standard solution: 2 pg/ml each of USP Gemcitabine 
Hydrochioride RS and'USP Cytosine RS in water 
Sampie solution: 2 mg/mL of Gemcitabine Hydrochto- 
ride in water 
System suitability 

Samples: System suitability solution and Standard 
soiution 


Suitability requirements 

Resolution: NLT 8,0 between gemdtabine rc-anomer 
and gemcitabine, System suitability solution 
Taiiing factor: NMT 1,5 for the gemcitabine peak, 
System suitability solution 

Relative standard deviation; NMT 2.0%, Standard 
solution 

Analysis 

Samples: Standard solution and Sampie soiution 
Calculate the percentage of cytosine in the portion of 
Gemdtabine Hydrochloride taken: 

Resuit - (ru/r s ) x (C$/C u ) x 100 

r u = peak response of cytosine from the Sampie 
soiution 

r$ “ peak response of cytosine from the Standard 
solution 

C 5 = concentration of USP Cytosine RS in the 

Standard solution (mg/mL) 

Cu = concentration of Gemcitabine Hydrochioride 
in the Sampie soiution (mg/mL) 

Calculate the percentage of each Impunty other than 
cytosine in the portion of Gemcitabine Hydrochloride 
taken: 

Resuft = (rj/n) x (C S /CJ x 100 

O - peak response for each tmpurity from the 
Sampie solution 

rs ~ peak response of gemdtabine from the 
Standard solution 

C s = concentration of USP Gemdtabine 

Hydrochioride RS in the Standard solution 
(mg/mL) 

Cu - concentration of Gemdtabine Hydrochloride 
in the Sampie solution (mg/mL) 

Acceptance criteria: See Table 2 Disregard any impu- 
rity peaks less than 0 . 02 %. 


Table 2 


Nime 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%) 

Cytosine* 

0.4 

0.1 

Gemdtabine cx-anorner b 

0.7 

0.1 

Gemdtabine 

1.0 


Any indivldual unspedfied 
tmpurity 


OJ 

Total impurities 

_ 

0,2 


* 2(1 /-O-PyrEmidinone, 4-amino*. 
h 2'-Deoxy-2',2'-difJuorocytEdine (cMsomer). 


SPECIFIC TEST5 

* Optical Rotation, Specific Rotation (781S) 

Sampie solution: 10 mg/mL 
Acceptance criteria: +43° to +50° at 20° 

* pH (791) 

Sampie solution: 10 mg/mL 
Acceptance criteria: 2.0-3,0 

* STBtlUTY TESTS (71): Where the fabel States that 
Gemdtabine Hydrochloride Es sterilc, it mccts the rcquirc- 
ments when tested as directed in the Test for Sterility of 
the Produet to Be Examined, Membranę Fiftration . 

* Bacterial Endotoxins Test (85): Where the la bel States 
that Gemcitabine Hydrochioride is stenie or must be sub- 
jected to further processtng during the preparafion of in- 
jeetable dosage forms, it contains NMT 0.05 USP Endo- 
toxin Unit/mg of gemcitabine. 
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ADOiTIONAL REQUIREMENT$ 

o PAC K a GIN G and Storace: Presen/e in tight eontainers, 

* Labeling: Where it is intended for use in preparing in- 
jectable dosage forms, the label States that it Is sterile or 
rrtust be subjected to further processing d u ri ng the prep- 
aration of injeetable dosage forms. 

* USP Reference Standards (11) 

USP Cytosine RS 
2(1 hO-Pyrimidinone, 4-amino-. 

GH 5 N 3 0 11140 
USP Endotoxin RS 
USP Gemdtabine Hydrochloride RS 


GemcStabine for InjectBoro 

DERNITION 

Gemdtabine for Injection contains an amount of 
gemcitabine hyciroch Sondę equivalent to NLT 95% and 
NMT 105% ot the Iabeled amount of gemcitabine 
(CsHnFaNsOtj). 

[Caution —Gemcitabine Hydrochloride is a potent cytotoxrc 
agent. Great care shoula be taken to prevent inhating 
partides and exposing the skin to it.] 


Tailing factor: NMT 1.5 for the gemdtabine peak, 
System suitability solution 

Relative standard deviation: NMT 1.0%, Standard 
solutbn 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the Iabeled amount of 
gemcitabine (CdHuF^NiG-i) in the portion of 
Gemdtabine for Injection taken: 

Result - (Wr s ) x (G/G) x (M r1 /M r2 ) x 100 

r u - peak response from the Sample solution 

r* - peak response from the Standard solution 

G - concentration of USP Gemdtabine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of gemdtabine in the 
Sample solution (mg/mL) 

M rJ - molecular weight of gemcitabine, 263.20 
M r2 = molecular weight of gemdtabine 
hydrochloride, 299.66 
Acceptance criteria: 95%-1 05% 

PERFORMANCE TESTS 

* Uniformity of Dosage Units, Weight Variation (905): 
Meets the reguirements 


IDENTIFICATION 

* A, UlTRAVIOLET ABSORPTfON (197U) 

Medium: 0.14 M phosphate buffer with a pH of 
2,5 prepared as folfows, Add 1 3,8 g of monobasic so- 
dium phosphate and 2.5 ml of phosphoric add to 1 L 
of water. 

Sample solution: 1 6 (ig/ml of gemcitabine in Medium 

* B. Tne retention time of the major peak of the Sample 

solution corresponds to that of the standord solution f as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: 13,8 g of monobasic sodium phosphate 
and 2.5 mL of phosphoric add in 1 L of water. [Notę— 
The pH of this solution is 2.4-2.6.] 

System suitability solution: Transfer 10 mg of 
gemdtabine hydrochloride to a smali vial, add 4 ml of 
168 mg/mL of potassium hydroxide in methanol, cap 
tightly, and sonicate. Heat at 55° for 6-16 h, allow to 
coolfand transfer the contents to a 100-mL volumetric 
fiask with successive washes of 1% phosphoric add. Di- 
lute with 1% (v/v) phosphoric acid to vofume. [Notę— 
This solution contains about 0.02 mg/mL of 
gemcitabine a-anomer.] 

Standard solution: 0.1 mg/mL of USP Gemdtabine Hy- 
drochloride RS in water 

Sample solution: £quivalent to 0,1 mg/mL of 
gemdtabine in water from Gemdtabine for Injection 
prepared as folfows. Reconstitute a suitable number of 
vjals with an appropriate amount of water, based on 
the Iabeled amount of gemcitabine. 

Chromatographic system 
(See Chromatograpny {62A), System Suita bili ty.) 

Modę: LC 

Detector: UV 275 nm 

Column: 4,6-mm x 25-cm; 5-jum packfng L7 
Flow ratę: 1,2 mL/min 
injection voiume: 20 pL 
System suitabrlity 

Samples: System suitability solution and Standard 
solution 

[Notę —The re3ative retention Limes for gemcitabine a - 
anomer and gemcitabine are about 0.5 and 1.0, 
respectively.] 

Suitability regulrements 

Resolution: NLT 8,0 between gemcitabine a-anomer 
and gemcitabine, System suitability solution 


DMPURITIE5 
o 0RGAN1C iMPURJTiES 

System suitability solution and Chromatographic sys¬ 
tem: Proceed as directed in the Assoy. 

Solution A: Use the Mobile phase as directed in the 
Assay. 

Solution B: Methanol 
Mobile phase: See Tobie ?. 


Table 1 


Time 

Solution A 

Solution B 

{min} 

{%} 

[%> 

0 

97 

3 

8 

97 

3 

13 

50 

50 

20 

50 

50 

25 

97 

3 


Standard solution: 2 fig/mL each of USP Gemcitabine 
Hydrochloride RS and USP Cytosine RS in water 
Sample solution: Equivalent to 2 mg/mL of 
gemcitabine in water prepared by reconstituting the 
vial with an appropriate amount of water, based on the 
Iabeled amount of gemcitabine 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 8.0 between gemcitabine cŁ-anomer 
and gemcitabine, System suitability solution 
Taśling factor: NMT 1,5 for the gemdtabine peak, 
System suitability solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Caleulate the percentage of cytosine, expressed as a 
percentage of gemcitabine hydrochloride 
(CgH^NaCh ■ HCI), in the portion of Gemcitabine for 
Injection taken: 

Result = (ru/r 5 ) x (G/G) x (Hr/H ? ) x 100 

ru = peak response of cytosine from the Sample 
solution 
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r$ -peak response of cy to sine from the Standard 
sofudon 

Cs - concentration of USP Cytosine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of gemdtabine in the 
Sample solution (mg/mL) 

M r j = molecular weight of gemcitabine, 263.20 

Mr? - molecular weight of gemdtabine 
hydrochlonde, 299.66 

Calculate the percentage of each impurity other than 
cytosine, expressed as a percentage of gemdtabine 
hydroohloride (C 9 HHF 2 N 3 CL 1 - HCI), In the portion of 
Gemdtabine for Injection taken: 

Resuft - (r^/rs) x (Q/Q) x (M n /M r2 ) x 100 

fu = peak response for each impurity from the 
Sampie solution 

r$ - peak response of gemcitabine from the 

Standard solution 

Cs - concentration of USP Gemcitabine 

Hydrochloride RS In the Standard solution 
(mg/mL) 

C u = nominał concentration of gemcitabine in the 
Sampie solution (mg/mL) 

Mrt - molecular weight of gemcitabine, 263.20 

M f 2 - molecular weight of gemcitabine 

hydrochloride, 299.66 

Acceptance criteria: See Tobie 2. Disregard any impu¬ 
rity peaks less than 0 . 02 %. 


Table 2 


Name 

Retative 

Retent i on 
Time 

Acceptance 

Criteria, 

NMT {%! 

Cvtosine J 

OA 

0.1 

Gemcitabine p-anomer 1 * 

0.7 

OJ 

Gemcitabine 

1.0 

__ 

Any individual unspedfied 
impurity 

— 

0,2 

Total impurities 


0,3 


* 2(1 H)-Pyri midi nonę, 4-amino-. 
b 2'-Deoxy-2t2^difluorocytidinG {u-rsomer). 

SPECIFSC TESTS 

e PARTfCULATE Matter in Njections (788): lt meets the re- 
auirements for smalI-volume injections. 

» PH (791) 

Sampie solution: 40 mg/mL of gemcitabine in 0,9% 
sodium chJoride solution 
Acceptance criteria: 2,7-3.3 

* Clasity of solution 

Sampie solution: Dissolve it in the soJvent and at the 
concentration recommended in the labeling. 

Analysis: Determine the turbidity by ratio turbidimetry 
within 15 min of reconstitution, corrected for a diluent 
blank (see Nephelometry, Turbidimetry, and Visuoi Con> 
parison (855), Visual Comparison). 

Acceptance criteria: NMT 10 NTU 
o Bacterial Endotoxins Test (85): lt contains NMT 0.05 
USP Endotoxin Unit/mg of gemcitabine. 

* Sterility Tests (71): lt meets the rcquircments when 
tested as directed for Test for Sterility of the Product to Be 
Examined t Membranę Filtrathn. 

ADDITIONAL REQUIREMENTS 

C hangę to read: 

* Packaginc and Storage: Preserve as deser ibed in m Pack- 
aging and Storage Requirements (659), Injection Packaging, 
Packaging for constitutionm tai bM^SoiT). Storę at controfled 


room temperatura. Do not refrigerate after 
reconstitution. 

• USP Reference Standard* (11) 

USP Cytosine RS 
2(lH)-PyrImidinone, 4-amino-. 

C 4 H 5 N 3 0 111.10 

USP Endotoxin RS 
USP Gemcitabine Hydrochioride RS 


Gemfibrozil 



C, s Hj 2 0 3 250.33 

Pentanoic acid, 5-(2,5-dimethyfphenoxy)-2,2-dimethyh; 
2,2-Dimethyi-5-(2 / 5-xylyloxy)valeric acid [25812-30-0]. 

DEFINJTION 

Gemfibrozif contains NLT 98.0% and NMT 102 . 0 % of 
gemfibrozil (C 15 H 22 .O 3 ), calculated on the anhydrous basis. 

IDENTIFICATION 
* A. iNFRARED ABSORPTION (197K) 
o B. The retention time of the major peak of the Sampie 
sofution corresponds to that of the Standard solution, as 
obtained En the Assay. 

ASSAY 
« Procedurę 

Mobile phase: Add 1 0 mL of glacial acetic acid to 
800 mL of methanol in a 1000-mL voJumetric fiask, di* 
lute with water to volume, and pass through a mem¬ 
branę filter. 

System suitabifity solution: 0,2 mg/mL of gemfibrozil 
and 0.05 mg/mL of 2,5-dimethylpheno! En Mobile phase 
Standard stock solution: 1 mg/mL of USP Gemfibrozil 
RS in methanol 

Standard solution: 0,2 mg/mL of USP Gemfibrozil RS 
in Mobile phase from the Standard stock solution 
Sampie stock solution: 1 mg/mL of Gemfibrozil in 
methanol 

Sampie solution: 0.2 mg/mL of Gemfibrozil in Mobile 
phase from Lhe Sampie stock solution 
Chromatographic system 
(See Chroma tog ropny <621X System Su i ta bili ty.) 

Modę: LC 

Detector; UV 276 nm 
Coiumn: 3.9-mm x 30-cm; packing LI 
Flow ratę: 0.8 mL/mtn 
Injection volume: 10 pl 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

[Notę—T he elution order is 2,5-dimethylphenol, fol- 
lowed by gemfibrozil.] 

Re sofution: NfT 8.0 between gemfibrozil and 2,5^ 
dimethylphenol, System suitability solution 
Relative standard deviation: NMT 1.0%, Standard 
solution 

Analysrs 

Samples: Standard sofution and Sampie solution 
Calcu la te the percentage of gemfibrozil (CisHmOO in 
the portion of Gemfibrozif taken: 

Result - (rjrś) X (Q/CJ) x 100 

ru = peak response from the Sampie solution 

r$ - peak response from the Standard solution 
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Q - concentration of USP Gemfibrozil RS in the 
Standard solution (mg/ml) 

Cu = concentration of Gemfibrozil in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.Q%-102.0% on the anhydrous 
basis 

1MPURITIE5 


Dełete the folfowing: 

HEAW METALS, Method II (231): NMT 20 ppm* (on^i i 

jun-soiaj 

O Orgamic Impurjties 

Mobile phase: Add 10 mL of glacial acetic acid to 
750 ml of methanol in a 1000-mL volumetrjc fiask, di¬ 
lute with water to volume, and pass through a mem¬ 
branę f ilter. 

Peak identification solution: 0.2 mg/mL of USP 
Gemfibrozil RS, 0.05 mg/mL of USP Gemfibrozil Related 
Compound A RS, and 0.05 mg/mL of 2,5-dimethylphe- 
nol In Mobile phase 

Standard stock solution: 0.1 mg/mL each of USP 
Gemfibrozil RS and USP Gemfibrozil Related Compound 
A RS in methanol 

Standard solution: 0.01 mg/mL each of USP 
Gemfibrozil RS and USP Gemfibrozil Related Compound 
A RS tn Mobile phase from the Standard stock solution 
Sample solution: 10 mg/mL of Gemfibrozil in Mobile 
phase 

Chromatographrc system 

(See Chromatograpny {621), System Suitability.) 

Modę: LC 

Detector: UV 276 nm 
Column: 4.0-mm x 25-em; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 100 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Relative standard deviatior»: NMT 3.0% for each 
peak 
Analysis 

Chromatograph the Peak Identification solution , and 
identify the components on the basis of their relative 
retention times. The relative retenfion times for 2,5- 
dimethylphenol, gemfibrozil, and gemfibrozil related 
compound A are 0.35, 1.0, and 2.1, respeetively. 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of gemfibrozil related com¬ 
pound A in tne portion of Gemfibrozil taken; 

Resuit - (ru/r 5 ) x ( Cs/ Ci ) x 100 

fu - peak area of gemfibrozil related compound A 
from the Sample solution 

r s - peak area of gemfibrozil related compound A 
from the Standard solution 
Q - concentration of USP Gemfibrozil Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu ~ concentration of Gemfibrozil En the Sample 
solution (mg/mL) 

Calculate the percentage of any other impurity tn the 
portion of Gemfibrozil taken: 

Resuit - (rJn) x (Q/Cv) x 100 

fu - peak area of each individual impurity from the 
Sample solution 

r s - peak area for gemfibrozil from the Standard 
solution 

C 5 - concentration of USP Gemfibrozil RS in the 
Standard solution (mg/mL) 


Cu = concentration of Gemfibrozil in the Sample 
solution (mg/mL) 

Acceptance criteria 

Gemfibrozil related compound A: NMT 0.1% 

Any other impurity: NMT 0.1% 

Total impurities: NMT 0.5% 

5PECIFIC TESTS 

o Water Determinauon, Method I (921): NMT 0.25% 

ADDITIONAL RJEftUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 

O USP REFERENCE STANDARDS {11) 

USP Gemfibrozil RS 

USP Gemfibrozil Related Compound A RS 
(£,Z)-2,2-Dimethyh5-[2,5-dimethyh4-(propene-1 -yl)phe- 
noxy 3 valeric adci. 

Ci 8 H 26 03 290.40 


Gemfibrozil Capsisies 

» Gemfibrozil Capsules contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of gemfibrozil (Ci 5 l-Co 3 ). 

Packaging and storage—Preserve in tight containers. 

USP Btefererzce standards (11)— 

USP Gemfibrozil RS 

Identificatłon—Shake a portion of Capsule contents, 
equivalent to about 100 mg of gemfibrozil, with 10 mL of 
0.1 N sodlum hydroxide. Fifter the mixture into a 50-mL 
centrifuge tubę, and acidify the filtrate with 3 N sulfuric acid 
to obtain a copious precipitate. Centrifuge, and discard the 
elear solution. Wash the precipitate with smali portions of 
water, and a flow it to air-dry: the IR absorption spectrum of 
a potassium bromide dispersion of the precipitate, previ- 
ously dried over silica qel for 4 hours, exhibits maxima only 
at tne same wavelengtns as those of a similar preparation of 
USP Gemfibrozil RS. 

DissoBtif tion (711)— 

Medium: 0.2 M pH 7.5 phosphate buffer prepared by dis- 
sofving 545 g of monobasic potassium phosphate in 5 L of 
water, adding 131 g of sodlum hydroxide, ailuting with 
water to about 19.5 L, and mixing well. Adjust with either 
1 N phosphoric acid or 1 N sodium hydroxide to a pH of 
7.5, and dilute with water to 20 L; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę— Determine the amount of C 15 H 22 O 3 dissolved 
from UV absorbances at the wavelenqth of maximum ab- 
sorbance at about 276 nm on fi (te red portions of the so!u- 
tion under test, suita biy diluted with 1 N sodium hydroxide, 
In comparison with a Standard solution obtained as follows. 
Prepare a Standard stock solution of USP Gemfibrozil RS 
having a known concentration of about 0.33 mg per mL in 
Medium . [notę— Inrtially dissolve the USP Reference Standard 
in an amount of methanol not to exceed 1 % of the volume 
of the Standard stock solution.] Quantitatively dilute the 
Standard stock solution with 1 N sodium hydroxlde to ob¬ 
tain a Standard solution having a concentration estimated 
to correspond to that of the filtered and diluted solution 
under test. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of C 15 H 22 O 3 h dissolved in 45 minutes. 

Umformity of do sagę unit s (905): meet the reguire- 
ments. 
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Assay— 

Mobile phase, Standard preparation, and System suita bili ty 
preparat /on—Proceed as directed In the Assay under 
Gemfibrozii 

Assay preparation —Remove, as completely as possible, 
the contents of not fewer than 20 Capsułes, weigh, and 
mix, Transfer an accuratefy weighed portion of tne powder, 
equivalent to about 100 mg of gemfibrozii, to a lGO-ml vol- 
umetric fiask, add about 80 mL of methanol, and shake to 
dissolve. Dilute with methanol to volume, mix, and filter. 
Transfer 5,0 ml of this elear sofution to a 25-ml volumetric 
fiask, dilute with Mobile phase to volume, and mix. 

Procedurę —Proceed as directed for Procedurę rn the Assay 
under Gemfibrozii Calcu Ja te the quantity, tn mg, of 
CisH^Ch in the portion of Capsułes taken by the formula: 

SWąrofrs) 

in which the terms are as defined therein. 


Gemfibrozii Tablets 


DEHNITION 

Gemfibrozii Tablets contain NLT 90.0% and MMT 110.0% of 

the labeled amount of gemfibrozii (Ci^H^Ga), 

IDENTIFICATION 

* A* 

Sample: 100 mg of gemfibrozii from a quantity of 
finely ground Tablets 

Analysis: Shake the Sample with 10 ml of 0,1 N so- 
dium hydroxide. Filter the mixture into a 50-mL centri- 
fugę tubę, and audify the fil trale willi 3 N sulfurk acid 
to obtain a copious precipitate. Centrtfuge, and diseard 
the elear solution. Wash the precipitate with smali por- 
tions of water, and allow it to air-dry, 

Acoeptance criteria: The IR absorption spectrum of a 
potassium bromide dispersion of the precipitate, previ- 
ously dried over silica gel for 4 h, exhibits maxima only 
at the same wavelengths as those of a similar prepara¬ 
tion of USP Gemfibrozii RS, 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 

obtained in the Assay , 

ASSAY 

* Procedurę 

Mobile phase: Add 10 ml of glacial acetie acid to 
800 ml of methanol in a 1000-mL volumetric fiask, and 
dilute with water to volume. 

System suitability solution: 0.2 mg/mL of USP 
Gemfibrozii RS and 0,05 mg/mL of 2,5-xylenoi in Mobile 
phase 

Standard stock solution: 1 mg/mL of USP Gemfibrozii 
RS in methanol 

Standard solution: 0.2 mg/mL of USP Gemfibrozii RS 
from the Standord stock solution rn Mobile phase 

Sampfe stock solution: Nominally 1 mg/mL of 
gemfibrozii prepared as foliows. Transfer the equivalent 
of 100 mg of gemfibrozii from NLT 20 finely puwdered 
Tablets to a ItJO-mL volumetric fiask, Add about 80 mL 
of methanol and shake to dissolve. Dilute with metha¬ 
nol to volume and filter, 

Sample solution: Nominally 0.2 mg/mL of gemfibrozii 
from the Sample stock sofution in Mobile phase 


Chrom atographic system 

(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 276 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 0.8 m L/min 
Injection volume: 10 jiL 
System suitability 

Samples: System suitability solution and Sfor?dard 
solution 

Suitability reguirements 

Resolution: NLT 8.0 between gemfibrozii and 2,5- 
xylenol, System suitability solution 
Relative standard deviation: NMT 2,0%, Standord 
solution 

Analysis 

Samples: Standard sofution and Sample solution 
Caiculate the percentage of the labeled amount of 
gemfibrozii (C 15 H 22 O 3 ) in the portion of Tablets taken: 

Result = (r v /r$) x (C^/Cu) x 100 

ru = peak response from the Sample solution 

z* = peak response from the Standard solution 

Cs = concentration of USP Gemfibrozii RS m the 
Standord solution (mg/mL) 

Qi = nominał concentration of gemfibrozii in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TEST5 

• Dessolution (711) 

Medium: 0.2 M phosphate buffer prepared as foliows, 
Dissolve 545 g of monobasic potassium phosphate in 
5 L of water, add 131 g of sodium hydroxide, dilute 
with water to about 19.5 L, and mix weli. Adjust with 
either 1 N pbosphoric acid or 1 N sodium hydroxide to 
a pH of 7.5. Dilute with water to 20 L; 900 mL. 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard stock solution: A known concentration of 
USP Gemfibrozii RS in Medium prepared as foliows. Dis- 
solve USP Gemfibrozii RS in an amount of methanol not 
to exceed 1% of the total volume of the Standard stock 
solution . Dilute with Medium to volume. 

Standard solution: A suitable concentration of USP 
Gemfibrozii RS from the Standard stock solution 
Sample solution: Pass a portion of the solution under 
test through a suitable filter, Dilute with 1 N sodium 
hydroxide to a concentration similar to that of the Stan¬ 
dard solution. 

Instrumental condftions 
Modę: UV 

Analytkal wavelength: 276 nm 
Analysis: Caiculate the percentage of the labeled 
amount of gemfibrozii (CisH^Op disso!ved from UV ab- 
sorbances of the Sample solution i 11 companson with 
those of the Standard solution* 

Tolerances: NLT 80% (Q) of the labeled amount of 
gemfibrozii (C 15 H 22 O 3 ) is dissolved. 

* Uniformity of Dosace Units (905): Meet the 
reąuirements 

IMPURITIE5 
e ORGANIC IMPURITIES 

Mobife phase, System suitability solution, and Stan¬ 
dard stock solution: Proceed as directed in the Assay, 
Standard solution: 0,05 mg/mL of USP Gemfibrozii RS 
from the Standard stock solution in Mobile phase 
5ensitivity solution: 0.005 mg/mL of USP Gemfibrozii 
RS from the Standord solution in Mobile phose 
Sample solution: Nominally 10 mg/mL of gemfibrozii 
prepared as foliows. Transfer 500 mg of gemfibrozii 
from NLT 20 finely powdered Tablets to a 50-mL volu- 
metrre fiask, and add about 40 mL of Mobile phase. 
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Somcate and shake for 20 min. Dilute with Mobile phase 
to volume and fil ter. 

Chromatographic system 
(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 276 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Fiow ratę: 1 mL/min 
injection volume: IOjiL 
Run time: NLT 3 tfmes the retention tirne of 
gemfibrozil 
System suitability 

Samples; Sys tern s uitab Hi ty solu tion a n d Sensi ti vity 
soiution 

Suitability requirements 

Resoiution: NLT 8.0 between gemfibrozil and 2,5- 
xyienol, System suitability soiution 
Relative standard deviation: NMT 2.0% for the 
gemfibrozil peak, System suitability soiution 
Signal-to-noise ratio: NLT 10, Sensltivity soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calcuiate the percentage of each impurity in the por- 
tion of Tablets taken: 

Result = (ru/rs) x (Cs/Cu) X 100 

= peak response of each impurity from the 
Sample soiution 

r* - peak response of gemfibrozil from the 
Standard soiution 

Cs - concentration of USP Gemfibrozil RS in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of gemfibrozil in the 
Sample soiution (mg/mL) 

Acceptance criteria 
lndividual impuritres: NMT OJ 7% 

Total impurities: NMT 1.0% 

ADDKTIONAL REQUIREM£NTS 
o Packagjng and Stgrage: Preserve in tight containers. 

A USP Reference Standards (11) 

USP Gemfibrozil R5 


Gentamicin Uterine Infusion 


» Gentamicin Uterine Infusion is a stenie soiution 
of Gentamicin Sulfate in Water for Injection. It 
contains not less than 90.0 percent and not morę 
than 125.0 percent of the labeled amount of 
gentamicin, It may contain suitable buffers, pre- 
servatives f and sequestering agents. 

Packaglng and storage—Preserve in single-dose or multi- 
ple-dose containers, preterably of Type I giass. 

Labellng—Label Uterine Infusion to indicate that it is for 
veterinary use only. The label States that it must be diluted 
with 0.9% Sodium Chforide Irrigation before aseptic uterine 
infusion. 

USP Reference standards (11)“ 

USP Gentamicin Sulfate RS 

9dentifkation—It responds to the Identification test under 
Centamicin Injection , Uterine Infusion being used instead 
of Injection. 

Sterility Tests (71)—it meets the reąuirements when 
tested as directed for Membrana Filtra tion under Test for Ste¬ 
rility of the Product to be Examined. 


pH (791): between 3,0 and 5.5. 


C hangę to read: 

Assay—Proceed as directed for gentamicin under Antibiot- 
ks—Microbiai Assoys (81), using an accurateiy measured vol- 
ume of Uterine Infusion diluted quantitativeiy and stepwise 
with *Buffer £L3# <cn i to yield a Test Dilution having a 

concentration assumed to be equal to the median dose level 
of the Standard (0.1 pg of gentamicin per mL). 


Gentamedra Baifectaora 

» Gentamicin Injection contains an amount of 
Gentamicin Sulfate equivalent to not less than 
90.0 percent and not morę than 125.0 percent of 
the labeled amount of gentamicin. It may con¬ 
tain suitable buffers, preservatives, and sequester- 
ing agents, unless it is intended for intratheca! 
use, in which case it contains only suitable tonic- 
ity agents. 

Packagmg and storage— Preserve in singfe-dose or multi- 
ple-dose containers, preferably of Type I glass. 

USP Reference standards (11)— 

USP Endotoxin RS 

USP Gentamicin Sulfate RS 

Identification—Appiy separately a volume of Injection 
equiva!ent to 20 pg of gentamicin and the same volume of 
a similar preparation of USP Gentamicin Sulfate RS to a sult- 
able thin-layer chromatographic piąte (see Chromatography 
(621)) coated with a 0.25-mm layer of chromatographic stl- 
ica geE having an average porę size of 6 nm, [notę —Dilute 
the Injection with water, if necessary, to obtain a test solu- 
tion containing 1000 pg of gentamicin per ml. Where the 
Injection contains less tnan 1000 pg per mL, apply a volume 
of it, equiva!ent to 20 \xg of gentamicin, to the chromato¬ 
graphic piąte, in separate portions of not morę than 20 pL 
eacn, each application being allowed to dry before the next 
is applied.] Place the piąte in a suitable chromatographic 
chamber, and develop the chrom a to gram in a sofvent sys¬ 
tem consisting of the lower phase of a mixture of chloro¬ 
form, methanol, and ammomum hydroxrde (20:13:10) untif 
the so!vent front has moved about three-fourths of the 
length of the piąte, Remove the piąte from the chamber, 
air-dry, and expose the piąte to vapors of iodine in a detec- 
tion jar containing iodine crystals: the intensities and ft F val- 
ues of the three principa! spots obtained from the test solu- 
tion correspond to those obtained from the Standard 
soiution, 

Bacferial Endotoxins Test (85)—ft contains not morę 
than 0.71 USP Endotoxin Unit per mg of gentamicin. 
pH (791); between 3.0 and 5,5, 

Partfculate Mat ter in Injections (788); meets the re- 
quirements for smallwotume injections, 

Other requlrements—ii meeb the regurremenls under In- 
jections and tmpfanted Drug Products (1). 


C hangę to read; 

Assay—Proceed as directed under Antibiotics—Microbiai 4s- 
says (81), using an accurately measured volume of Injection 
diluted quantitatively and stepwise with 9 Buffer BJ® (CM i-m«* 
20 ] 7 \ to yield a Test Dilution havinq a concentration assumed 
to be equal to the median dose Ievel of the Standard 
(0.1 pg of gentamicin per mL). 
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Gentamicin sulfate (salt); 

Gentamycin sulfate [1405-41-0], 

DEFINITION 

Gentamicin Sulfate Is the sulfate salt, or a mixture of such 
salts, of the antibiotfc substances produced by the growth 
of Micromonospora purpurea . ft has a potency equivalent 
to NLT 590pg/mg of gentamicin, calculated on the dried 
basis. 

IDENTIFICATION 

* A, INFRARED ABSORPTfON (197K) 

* B. Identification Tests—General, Sulfate ( 191 ) 

A5SAY 
■ Procedurę 

Analysls: Proceed as directed for Gentamicin under An- 
tibiotics—Miaobial Assays (81>, 

Acceptance criteria: NLT 590 pg/mg of gentamicin, 
calculated on the dried basis 

IMPUHfTIES 

* Residue on Ignition (28 T): NMT 1,0% 

* Limit of Methanol {if present) 

Interna! standard solution; 0,50% v/v of n-propyl 
alcohol 

Standard solution: 0.25% v/v each of methanol and n- 
propyJ alcohol 

Control solution: 250 mg/mL of Gentamicin Sulfate 
Sample solution: 250 mg/mL of Gentamicin Sulfate in 
a mixture of Intemal standard solution and water (1:1) 
Chromatographic system 
(See Ch rama tog rapny (621 >, System Suitability.) 

Modę: GC 

Detector: Flame ionization 

Column: 4-mm x 1.5-m; packed with support SB 

Temperaturę 

Column: Constant temperaturę between 120° and 
140° 

Iniector: Constant temperaturę at least 50° higher 
tnan the column temperaturę 
Detector: Constant temperaturę at least 50° higher 
than the column temperaturę 
Carrier gas: Nitrogen 

Ffow ratę: Constant flow ratę between 30 and 40 mL/ 
min 

injection type: Syringe with a pofytef-tipped plunger 
Injection volume: 2 pL 
System su itabfEity 
Sample: Standard solution 
Suitability reguirements 

Resolutron: NLT 1,0 between n-p ropyl afcohol and 
methanol 
Anafysis 

Samples: Standard solution , Sample solution, and Con¬ 
trol solution 

Chromatograph the Control solution, and examine the 
chromatogram: If any peak is observed at a retention 
time corresponding to that of n-propyl alcohol, use 
the response of that peak to correct the n-propyl alco- 
hol peak response of the Sample solution. 


Calcu late the percentage of methanol in the 
Gentamicin Sulfate taken: 

Result - (R v fR j) x (Cs/CJ x Dx F 

Ru = peak area response of methanol to n-propyl 
alcohol (corrected for any peak at the locus 
of the n-propyl alcohol peak in the Controf 
solution) from the 5amp/e solution 
fis = peak area response of methanol to rr-propyl 
alcohol from the Standard solution 
Cs = percentage of methanol in the Standard 
solution 

Cu - concentratron of Gentamicin Sulfate in the 
Sample solution (mg/mL) 

D = density of methanol (q/mL) 

F = conversion factor, 1000 mg/g 
Acceptance criteria: NMT 1,0% 

SPEC i FIC TESTS 
• CONTENT OF GENTAMICINS 

Mobile phase: To 900 mL of carbonate-free water, add 
7 mL o! trifluoroacetic acid, 250 pL of pentafluoropropa- 
noic acid, and 4 mL of 12.5 M sodium hydroxide (car¬ 
bonate-free), Allow to equillbrate, and adjust with 0.5 
M sodium hydroxide (carbonate-free) to a pH of 2,6. 
Add 15 mL of acetonitrile, and difute with carbonate- 
free water to 1 L, If necessary, adjust the volume of ace¬ 
tonitrile In the Mobile phase. A total vo!ume of up to 
50 mL can be added per L of Mobile phase. 

System suitability solution: 100 pg/mL of USP 
Gentamicin Sulfate RS and 20 pg/mL of USP Sisomicin 
Sulfate RS In Mobile phase 

Sample solution: 0.2 mg/mL of Gentamicin Sulfate in 
Mobile phase 

Chromatographic system 

(See ChrumuLuyrupny (621), System Suitability .) 

Modę: LC 

Detector: Pulsed amperometnc electrochemical 
detector 

Indicator electrode: Gold 
Reference electrode: 5ilver-silver chloride 
Auxifiary electrode: Stainless Steel, [Notę—I f the celi 
body is madę of stainless steet, it can be used as the 
auxlflary electrode.] 

Waveform: See Table L 


Table t 


Time 

Potenttal ĆVY 

ln£eqration 

0,00 

+0,05 

_ _ 

0.10 

+0.05 

Beqin 

0.40 

+0.05 

End 

0,41 

+075 

_ 

0.55 

+075 

— r 

0.56 

-0.15 

__ 

1.00 

-0.15 



Column: 4.6-mm x 25-cm; 5-pm packlng LI 
Column temperaturę: 35° 

Flow ratę: 1 ml/min 

Post-column reagent: 20 g/L sodium hydroxide (car¬ 
bonate-free), degassed and introduced pulselessly us- 
ing a 375-uL polymeric mixing coli. [NOTĘ—A suitable 
mixing coil is the knitted reaction coli, part number 
043700, avallable from Dionex Corporation (www. 
dionex,com).] 

Flow ratę of post-column reagent: 0.3 mL/min 
Injection volume: 20 pL 

Run time: 1 .2 tlmes the retention time of gentamicin 
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System suitabilily 
Sample: System suitahility sofution 

Suitabrlity requirements 

ResoJution: NLT 1.5 between gentamicin C 2 and 
gentamicin Cm 
Analysis 

Sample: Sample solution 

Calculate the percentage of each gentamicin in the por- 
tron of Gentamicin Sulfate taken: 

Result - (rjri) x 100 

r u = peak area response corresponding to the 
particufar gentamicin 

r r = sum of the area responses of the gentamicin 
Cu, gentamicin C 2t gentamicin C 2a , 
gentamicin C 2b , and gentamicin Ci peaks 
Acceptance criteria: Identify peaks by the relative re- 
tention times in Tobie 2. 


TabSe 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Garamine^ 

0.35 

_ 

Stsomicin^ 

1.0 

_ 

Gentamicin Cu 

1.1 

10%-35% 

Gentamicin C? 

1.8 

25%-S5%' 1 

Gentamicin C>.i 

2.3 

Gentamicin Cn, 

2.0 

25%-5Q%* 

Gentamicin Ci 

2.9 


J These compounds are listed for mfonmation onJy and are not to be 
ported in this test, 

li A - 0-[3-Deoxy-4-C methy I- 3-{methy la m in o}*0-L- ara bi nopy ra nosy l]-2-de- 
OKy^Ł-streptamtne. 

c 0-3-Deoxy-4 -C”methyl‘3'(methylamino)-^-L*arabinopyranosy1-(l 

[2,6-d ia m i n q- 2, 3,4,6 ad eo xy-ra-D gJy ce ro- hex '4-en o py ran osy I -{1 6) j -2 - 

d eoxy-D-s trep ta m i ne. 

rt The limit is for the sum of gentamicin C? and gentamicin 
* The limit is for the sum of gentamicin C>b and gentamicin Cu 

* Optical Rotation, Spedfic Rotation {781S) 

Sample solution: 10 mg/mL 
Acceptance criteria: +107° to +121° 

* pH (791) 

Sample solution: 40 mg/mL 
Acceptance criteria: 3.5-5.5 

* Loss on Drying <731) 

Analysis: Dry it in vacuum at a pressure NMT 5 mm of 
mercury at 110° for 3 h. 

Acceptance criteria: NMT 1 8.0% 

* Steriljty Tests (71): Where the label States that 
Gentamicin Sulfate is stenie, it meets the requirements. 

* Bacterial Endotoxins Test (85): Where the labd States 
that Gentamicin Sulfate is stenie or must be subjected to 
furlher processing during the preparation of injectabfe 
dosage forms, it contains NMT 0.71 USP Endotoxin Unit/ 
mg of gentamicin. 

ADDITEONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tlght containers. 

* Laeeling: Where it is intended for use m preparing in* 
jectable dosage forms, the label States that it is sterile or 
must be subjected to further processing during the prep¬ 
aration of injectable dosage forms. 


* USP Reference Standards (11) 

USP Endotoxin RS 

USP Gentamicin Sulfate RS 

USP Sisomidn Sulfate RS 


Gentamicin Sulfate Cream 


*> Gentamicin Sulfate Cream contains the equiva- 
lent of not less than 90.0 percent and not morę 
than 135.0 percent of the labeled amount of 
gentamicin. 

Packaging and storage—Preserve in collapsible tubes or 
in other tight containers, and avoid exposure to excessive 
heat. 

USP Reference standards (11)— 

USP Gentamicin Sulfate RS 

Identification—Shake a guantity of Cream, equivalent to 
about 5 mg of gentamicin, with a mixture of 200 ml of 
chloroform and 5 mL of water. Allow to separate, and filter 
the aqueous phase: the filtrate so obtained meets the re- 
quirements of the Identification test under Gentamicin Injec- 
tlon. 

Minimum fili (755): meets the regulrements. 

Assay—Proceed with Cream as directed in the Assay under 
Gentamicin Sulfate OintmenL 


Gentamicin Sulfate Olntment 


» Gentamicin Sulfate Ointment contains the 
equivalent of not less than 90.0 percent and not 
morę than 135.0 percent of the labeled amount 
of gentamicin. 

Packaging and storage—Preserve rn collapsible tubes or 
other tiqht containers, and avoid exposure to excessive 
heat. 

USP Reference standards (II)— 

USP Gentamicin Sulfate RS 

Identification—Shake a quantity of Ointment, equivalent 
to about 5 mg of gentamicin, with a mixture of 200 mL of 
chloroform and 5 mL of water. Allow to sępa ratę, and filter 
the aqueous layer: the filtrate so obtained meets the re- 
quirements of the Identification test under Gentamicin Injec- 
tion. 

Minimum fili (755): meets the requirements. 

Water D eterm i nat i on, Method I (921): not morę than 
1.0%, 20 mL of a mixture of toluene and methanol (7:3) 
being used in place of methanol in the titration vessel. 


Change to read: 

Assay—Proceed with Ointment as directed under Antibiot- 
ics—iMicrobial Assays (81), usfng an accurately weighed 
quantity of Ointment, equivalent to about 1 mg df 
gentamicin, shaken with about 50 mL of ether in a 
separator, and extracted with four 20-mL portions of *Buffer 
B.3 « ( CN i„Mry. 2 m 7 b Combine the aoueous extracts, and dilute 
quantitatively and stepwise with *Buffer BJm < C n 
obtain a Test Oilution naving a concentration assumed to be 
equal to the median dose level of the Standard. 
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Gentamicin Sulfate Ophthalmic 
Ointment 


DEFINITION 

Gentamicin Sulfate Ophthalmic Ointment contains the 
equivalent of NLT 90.0% and NMT 135.0% of the labeled 
amount of gentamicin. 

IDENTIFICATION 

* A. ThinLayer Chromatography 

Standard solution; 1 mg/ml of USP Gentamicin Sulfate 
RS in water 

Sample solution: Nominally 1 mg/mL of gentamicin 
from Ophthalmic Ointment prepared as foliows. Shake 
a quantity of Ophthalmic Ointment, containing nomi- 
nally 5 mg of gentamicin, with a mixture of 200 ml of 
chloroform and 5 mL of water. Al Iow to separate, and 
filter the agueous layer, 

Chromatographic system 

(See Chromatograpny {62 1), Thin-Layer Ch ramoto- 
graphy) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application volume: 20 pi 

Developing sotvent system: Mix chloroform, metha- 
nol, and ammonium hydroxide (20:13:10). Allow to 
separate, and use the lower layer. 

Analysis 

Sam pies: Standard solution and Sample solution 
Apply the Standard solution and the Sample solution to 
the piąte. Place the piąte in a chromatographic cham- 
ber, and develop the chromatogram in the Developing 
solvent system until the sołvent front has moved three- 
fourths of the length of the piąte. Remove the piąte, 
air-diy, and expose it to vapors of iodine In a uetec- 
tton jar containing iodine crystals. 

Acceptanee criteria: The intensities and Rf values of the 
three principal spots of the Sample solution correspond 
to those of the Standard solu Horn 

ASSAY 

* PROCEDURĘ 

(See Antibiotics — Microbial 4ssoys (81).) 

Sample solution: Shake a portion of Ophthalmic Oint¬ 
ment containino nominally 1 mg of gentamicin with 
aboul 50 mL ofether in a separator, and extract with 
four 20-mL portion s of Buffer B,3 (see the chapter). 
Combine the buffer extracts, and dilute with Buffer B.3 
to a suitable volume to obtaln a Test Dilution having a 
gentamicin concentration that is nominally equivalent 
to the median level of the standard. 

Analysis: Proceed as directed in the chapter. 

Acceptanee criteria: 90,0%-] 35.0% 

SFECINC TESTS 

* Sterility Tests (71): Meets the reguirements 

* Oth er Requirements: It meets the requirements in 

Ophthalmic Products—Quality Tests (771). 

ADDITIONAL REQUIREMENTS 

ł Packaginc and 5T0RACE: Preserve in collapsible 
ophthalmic ointment tubes. Storę at controlled room 
temperaturę. 


* USP Reference Standards (11) 
USP Gentamicin Sulfate RS 


Gentamicin Sulfate Ophthalmic 
Solution 


» Gentamicin Sutfate Ophthalmic Solution is a 
sterile, buffered solution of Gentamicin Sulfate 
with preservatives. It contains the equivalent of 
not less than 90.0 percent and not morę than 
135.0 percent of the labeled amount of 
gentamicin. 

Packaging and storage—Preserve in tight containers, and 
avoid exposure to excessive heat. 

USP Reference standards (11)— 

USP Gentamicin Sulfate RS 
pH <791): between 6.5 and 7.5. 

Other requirements—It meets the requirements of the 
Identification test under Gentamicin Injection and meets the 
requirements under Sterility Tests (71), when tested as di¬ 
rected in the section Membranę Filtration in Test for Sterility 
of the Product To Be Examined. 

Assay—Proceed with Ophthalmic Solution as directed in 
the Assay under Gentamicin Injection. 


Gentamicin Sulfate and Betamethasone 
Acetate Ophthalmic Solution 

» Gentamicin Sulfate and Betamethasone Acetate 
Ophthalmic Solution contains not less than 
90.0 percent and not morę than 1 25.0 percent of 
the labeled amount of gentamicin and contains 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
betamethasone acetate (C 2 ^H 3 iF 0 6 ). 

Packaging and storage —Preserve In tight containers. 
Labeling —tabel it to indicate that it \s for veterinary use 
only. 

USP Reference standards (11)— 

USP Betamethasone Acetate RS 
USP Gentamicin Sulfate RS 

Identification— 

A: Apply 10 pL of Ophthalmic Solution and 10 ^lL of a 
Standard solution containing 5 mg per mL of USP Genta- 
midn Sulfate RS in water to a thin-Jayer chromatographic 
piąte (see Chromałography {62})) coated with a 0.25-mm 
layer of chromatographic silica gel mixture, Allow the spots 
to dry, and in a paper-lined tank develop the chromato¬ 
gram in a solvent system consisting of the lower phase mix 
turę of dichloromethane, methanoT, and ammonium hy- 
droxide (1:1:1) until the soh/ent front has moved about 
three-fourths of the length of the piąte. Remove the piąte 
from the developing chamber, mark the solvent front, and 
allow the piąte to air-dry, Locate the spots on the piąte by 
placing it in a tank containing about 15 g of iodine crystals 
for 15 minutes: the Rt values of the three principal spots 
obtained from the test solution correspond to tnose ob- 
tained from the Standard solution, 

B: The retention time of the major peak obtained in the 
chromatogram of the Assoy preparation corresponds to that 


USP Monographs 









USP Monographs 


4394 Gentamidn / Official Monographs 


USP 40 


of the Standard preparation, both relative to the internal 
standard, as obtained in the Assay for betamethasone ace¬ 
tale. 

pH (791): between 5.5 and 7,0. 

Sterility Tests (71)—It meets the requirements when 
tested as directed for Membranę FUtration in Test for Sterility 
of the Product To Be Examined . 

Other recjuirements —It meets the requirements under 

Antlmicrobial Effectweness Tests ( 51 ). 


Change to read : 

Assay for gentamicin —Proceed as directed for 
gentamidn under Andblotics — Microbia! Assays (81), using an 
accurately measured volume of Ophthalmic Solution diluted 
quantitatively and stepwise with ®Buffer B3* (C n \-May zo\ 7 ) to 
obtain a Test Diiution naving a concentration assumed to be 
equa! to the median dose fevei of the Standard. 

Assay for betamethasone acetate— 

Mobile phase —Prepare a filtered and degassed mixture of 
water and acetonitrile (8:7). Make adjustments if necessary 
(see System Sultability under Chromatography (621)). 

Intemal standard solution —DEssolye a auantity of o* 
phenylphenol in methanol to obtain a solution containing 
about 0.55 mg per mL. 

Standard preparation —Dtssolve an accurately weighed 
auantity of USP Setamethasone Acetate RS in methanol, and 
diiute quantitativdy, and stepwise Ef necessary, with metha¬ 
nol to obtain a solution having a known concentration of 
about 0.45 mg per mL. Transfer 2.0 mL of this solution to a 
IG-mL volumetric fiask, add 1.0 mL of Internal standard solu - 
tlon, dilute with methanol to volume, and mix to obtain a 
solution having a known concentration of about 0.09 mg of 
USP Betamethasone Acetate RS per mL. 

Assay preparation ^Transfer an accurately measured vo!- 
ume of Ophthalmic Solution, equivalent to about 2 mg of 
betamethasone acetate, to a 10-mL volumethc fiask. Dilute 
with methanol to volume, and mix, Transfer a portion of 
this solution to a centrEfuge tubę, and centrifuge. Transfer 
4.0 mL of the elear supernatant to a 10-mL voTumetnt fiask. 
Add 1.0 mL of Internal standard solution, dilute with a ma¬ 
turę of methanol and water (1:1) to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 254-mm detector 
and a 3.9-mm x 30-cm cotumn that contains packing LI. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di¬ 
rected under Procedurę: the relatlve retention times are 
about 1.3 for o-phenylphenol and 1,0 for betamethasone 
acetate; the resolution, R, between the betamethasone ace¬ 
tate and o-phenylphenol peaks is not fess than 3.9; and the 
relative standard devlation for replicate injections is not 
morę than 2,0%. 

Procedurę —Separately inject equal volumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatoarams, and meas- 
ure the responses for the major peaks, CaTculate the quan- 
tity, in mg, of betamethasone acetate (C^HaiFOs) in each 
ml of the Ophthalmic Solution taken by the formula: 

25(C/V)(RułR$) 

in whrch C is the concentration, in mg per mL, of USP 
Betamethasone Acetate RS, calculated on the anhydrous ba- 
sis, En the Standard preparation; V is the volume, in mL, of 
Ophthalmic Solution taken to prepare the Assay preparation; 
and R u and Rs are the ratios of the betamethasone acetate 
peak response to the internal standard peak response ob¬ 
tained from the Assay preparation and tne Standard prepara - 
tion, respectively. 


Gentamicm Sulfate and Betamethasone 
Valerate ©intment 


» Gentamidn Sulfate and Betamethasone Va!erate 
Ointment contains not iess than 90.0 percent 
and not morę than 125.0 percent of the labeled 
amount of gentamidn and an arnount of 
betamethasone vaierate equivalent to not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of betamethasone 
(C22H29FO5)* 

Pacliaging and storage—Preserze in eollapsibie tubes or 
other tfght containers. 

Labeling—Label it to Endicate that it is for yeterlnary use 
only. 

USP Reference standards (11)— 

USP Betamethasone VaJerate RS 
USP Bedomethasone DipropEonate RS 
USP Gentamidn Sulfate RS 

Identification— 

A; Transfer an amount of Ointment, equEvafent to about 
15 mg of gentamicin, to a centrEfuge tubę, and add lOmL 
of a mixture of methanol and 0.1 N hydrochloric add (4:1) 
and 25 mL of solvent hexane. Rotate for 30 minutes, and 
centrEfuge. Discard the upper phase. Apply 25 jiL of the 
lower phase and 25 pL of a Standard solution containing 
3 mg per mL of USP Gentamidn Sulfate RS in a mixture of 
metnanoE and 0.1 N hydrochloric add (4:1) to a suitable 
thin-layer chromatographic pfate (see Chromatography 
(621)) coated with a 0.25-mm layer of chromatographic sil- 
Eca geE mixture. Allow the spots to dry, and devefop the 
chromatografii En a so!vent system consisting of the lower 
phase of a mixture of chloroform, methanol, and ammo- 
nium hydroxide (1:1:1) untll the solvent front has moved 
about tnree-fourths of the length of the piąte. Remoye the 
piąte from the developmg thamber, mark the solvent front, 
and allow the spots to air-dry. Locate the spots on the piąte 
by placing It En a tank containing about 15 g of iodlne erys- 
tals for 15 minutes: the R? values of the three prEncipal spots 
obtained from the test solution correspond to those ob¬ 
tained from the Standard solution. 

B: The retention time of the major peak obtained En the 
chromatogram of the Assay preparation corresponds to that 
of the Standard preparation, both re!ative to the internal 
standard, as obtained in the Assay for betamethasone. 
Mkrcbial enumeraflon tests (61) and Tests far speci- 
fied microarganisrm (62)—It meets the reąuirements of 
the tests for absence of Staphylococcus aureus, Pseudomonas 
aeruginoso, Salmonella species, and Escherichia coli , 

Minimum fili (755): meets the reguirements. 


Change ta read: 

Assay for gentamidn —Proceed as directed for 
gentamicin under Antibiotics—Microbial Assays (81), using an 
accuratefy weighed quantity of Ointment, equivalent to 
about 3 mg of gentamicin, shaken with about 50 mL of 
ether in a separator and extracted with three 25-mL por- 
tions of m Buffer R3* (C m t>- CombEne the aqueous ex- 
tracts, and dilute quantitanvely and stepwise with *Buffer 
8-3* (osf i-May-iDito obtain a Test Diiution havinq a concentra¬ 
tion assumed to be equal to the median dose Tevei of the 
Standard. 

Assay for betamethasone— 

Mobile phase —Prepare a filtered and degassed mixture of 
methanol and water (475:300). Make adjustments if neces¬ 
sary (see System Suitability under Chromatography (621)). 
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Muent—Transfer 25 mL of water to a 500-mL volumetric 
fiask. Add 2,5 mL of glacial acetic add, dilute with methano 
to volume, and mix. 

Interno! standard solution —Dissolve a quantity of U5P 
Beclomethasone Dipropionate RS in Diluent to obtain a solu¬ 
tion containing about 0.4 mg per mL. 

Standard preparation —Dissolve an accurately weighed 
ouantity of USP Betamethasone Valerate RS in DHuent, and 
dilute quantltatively, and stepwise if necessary, with DHuent 
to obtain a solution having a known concentration of about 
0.45 mg per mL, Transfer 5.0 mL of this solution to a stop- 
pered vial, add 10.0 mL of Intemal standard solution , and 
mix to obtain a solution having a known concentration of 
about 0.15 mg of USP Betamethasone Valerate RS per mL, 

Assay preparation— Transfer an accurately weighed por¬ 
tion of Ointment, equivalent to about 2 mg of beta¬ 
methasone, to a 50-mL centrifuge tubę, Aad 10.0 mL of In¬ 
terna! standard solution and 5.0 mL of Diluent , and shake 
vigorously for 10 minutes. Pface the tubę in an ice-methanol 
bath for 15 minutes, then centrifuge to separate the phases. 
Transfer the elear supernatant to a stoppered fiask, and al- 
low to warm to room temperaturę (Assay preparation). 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 254-nm detector 
and a 4,6-mm x 15-cm column that contains packing 11. 
The flow ratę is about 2.5 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę: the relative retention tlmes are about 
1.5 for beclomethasone dipropionate and 1.0 for 
betamethasone va|erate; the resolution, fi, between the 
betamethasone va!erate and beclomethasone dipropionate 
peaks is not less than 3.5; and the relative standard devia- 
tron for repiicate injections is not morę than 2.0%. 

Procedurę —Separately inject egual volumes {about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of betamethasone (CnHwFOs) in the portion of 
Omtment taken by the formula: 

(392.47 / 47ó.58){15 Q(Ru I fis) 

in whioh 392.47 and 476.58 are the molecular weights of 
betamethasone and betamethasone valerate, respectively; C 
is the concentration, in mg per mL, of USP Betamethasone 
Valerate RS in fhe Standard preparation; and R u and R$ are 
the ratios of the betamethasone va!erate peak response to 
the interna! standard peak response obtained from the Assay 
preparation and the Standard preparation , respectively. 


Gentamicin Sulfate and Betamethasone 
Valerate Otic Solution 


» Gentamicin Suifate and Betamethasone Valerate 
Otic Solution contains not less than 90.0 percent 
and not morę than 125.0 percent of the labeled 
amount of gentamicin and an amount of beta¬ 
methasone valerate equiva!ent to not less than 
90,0 percent and not morę than 110.0 percent of 
the labeled amount of betamethasone 
(C 2 2H 29 F05), 

Packaging and storage —Preserve in trght containers. 
Łabeling— Label it to indicate that it is for veterinary use 
onfy. 


USP Reference standards <11)— 

USP Beclomethasone Dipropionate RS 
USP Betamethasone Valerate RS 
USP Gentamicin Sulfate RS 

Identification— 

A: Transfer an amount of Otic Solution, equiva!ent to 
about 3 mg of gentamicin, to a centrifuge tubę. Dissołve an 
accurately weighed guantity of USP Gentamicin Sulfate RS 
quantitativciy tn water to obtain a solution having a concen¬ 
tration of about 5 mg per ml. Transfer 1.0 mL of this solu¬ 
tion to a centrifuge tubę. To each centrifuge tubę add 3 mL 
of water and 4 g of potassium carbonate, and mix. Add 
1 mL of isopropyl alcohol to each tubę, mix, and centrifuge. 
Use the upper phases as the test solution and Standard solu¬ 
tion, respectively. Separately apply 20 u L of each of these 
Solutions to a thin-iayer chromatograph ic piąte (see Chroma¬ 
tography ( 621» coated with a 0.25-mm layer of ehromato- 
grapnic silica ge! mixture. AIlow the spots to dry, and de- 
velop the chromatogram in a solvent system consisting of 
the lower phase of a mixture of methanol, dichloromethane, 
and ammonium hydroxide (1:1:1) until the sofvent front has 
moved about three-fourihs of the [ength of the piąte. Re- 
move the pfate from the developincj chamber, mark the sol- 
vent front, and allow the pfate to atr-dry. Locate the spots 
on the piąte by placing it rn a tank containing about 15 g of 
iodine oystals for 15 minutes: the Rt values of the three 
prindpal spots obtained from the test solution correspond 
to those obtained from the Standard solution. 

B: The retention tirne of the major peak obtained in the 
chromatogram of the Assay preparation corresponds to that 
of the Standard preparation , both relative to the internal 
standard, as obtained in the Assay for betamethasone . 
pH (791): between 3.0 and 5.0. 

Microbial enumeration tests (61) and Tests for speci- 
fied microorganisms (62)—It meets the requirements of 
the tests for absence of Staphylococcus aureus, Pseudomonas 
aeruginosa , Salmonella species, and Escherichia co/f. 


Change to read: 

Assay for gentamicin —Proceed as directed for 
gentamicin under Antibiotks—Microbial Assays (81), using an 
accurately measured volume of Otic Solution diluted quan- 
titatively and stepwise with *Buffer B.3 * fC N to ob¬ 

tain a Test Dilution having a concentration assumed to be 
equal to the median dose level of the Standard, 

Assay for betamethasone— 

Mobile phose —Prepare a filtered and degassed mixture of 
acetonitrile and water (3:2). Make adjustments rf necessary 
(see System Suitability under Chromatography (621)). 

Diluent —Prepare a mixture of methanoi and giacial acetic 
acid (1000:1). 

Interna! standard solution— Dis$olve a guantity of USP 
Beclomethasone Dipropionate RS In methanol to obtain a 
solution containing about 0.8 mg per mL. 

Standard preparation —Dissolve an accurately weighed 
ouantity of USP Betamethasone Valerate RS in DHuent, and 
dilute quantitatively, and stepwise if necessary, with DHuent 
to obtain a solution having a known concentration of about 
1.2 mg per mL, Transfer 2.0 mL of this solution to a 1 0-mL 
volumetric fiask, add 5.0 mL of Internal standard solution , di¬ 
lute with Diluent to vofume, and mix to obtain a solution 
having a known concentration of about 0.24 mg of USP 
Betamethasone Valerate RS per ml. 

Assoy preparation —Add 5.0 mL of Interna! standard sofu- 
tion to a 10-mL vo!umetnc fiask. Transfer to the fiask an 
accurately measured volume of Otic Solution, equiva!ent to 
about 2 mg of betamethasone, dilute with methanol to vol- 
ume, and mix. Centrifuge a portion of this solution, and use 
the elear supernatant as the Assay preparation. 
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C hromatographic system (see Chromatography (621))—The 
lig u id chromatograph is eouipped with a 254-nm detector 
and a 3,9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di- 
rected under Procedurę: the relatiye retention times are 
about 1.6 for bedomethasone dipropionate and 1,0 for 
betamethasone valerate; the resolution, R, between the 
betamethasone yalerate and bedomethasone dipropionate 
peaks is not less than 3.5; and the relatiye standard devia- 
tton for replicate Injections is not morę than 2 . 0 % + 

Procedurę —Separately inject equal va!umes (about 10 piL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu[ate the quan- 
tity, in mg, of betamethasone {C 22 H 29 FO 5 ) In each mL of the 
Otic Solution taken by the formula: 

(392.47 / 476,58)0 0C / V)(R U l Rs) 

in whlcb 392.47 and 476.58 are the molecular weights of 
betamethasone and betamethasone yalerate, respectively; C 
Is the concentration, in mg per mL, of USP Betamethasone 
Valerate RS in the Standard preparation ; V is the yolume, in 
mL, of Otic Solution taken to prepare the Assay preparation; 
and R u and R 5 are the ratios or the betamethasone valerate 
peak response to the internal standard peak response ob- 
tained from the Assay preparation and the Standard prepara¬ 
tion , respectively. 


Gentamicin Sulfate and Betamethasone 
VaBerate Topical Solartion 

» Gentamicin Sulfate and Betamethasone Yalerate 
Topical Solution contains not less than 90.0 per- 
cent and not morę than 125.0 percent of the la- 
beied amount of gentamicin and an amount of 
betamethasone yalerate equivalent to not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of betamethasone 
(C 22 H 2 9F05). 

Fackaging and storage—Preser ve in tight containers. 
Labe!anq—Label it to indicate that it is for veterinary use 
only. 

USP Reference standards (11}— 

USP Bedomethasone Dipropionate RS 
USP Betamethasone Valerate RS 
USP Gentamicin Sulfate RS 

Identification— 

A: Sępa rat ely apply 50 pL of Topical Solution and 50 pL 
of a Standard solution containing 1 *2 mg per mL of USP 
Centamidn Sulfate RS in water to a thin-iayer chromato- 
graphic piąte (see Chromatography (621)) coated with a 
0*25-mm layer of chromatographic silica gef mixture. Ailow 
the spots to dry, and develop the chromatogram In a sol- 
venl sys tem cunsisliny of Lhe lower phase of a mixture of 
methanol, chloroform, and ammonium hydroxide ( 1 : 1 : 1 ) 
until the solvent front has moved about three-fourths of the 
length of the piąte* Remove the piąte from the developtng 
chamber, mark the solvent front, and allow the piąte to air- 
dry* Locate the spots on the piąte by pladng it in a tank 
containing about 15 g of iodine crystals for 1 5 mfnutes: the 
R f yalues of the three principal spots obtained from the test 
solution correspond to those obtained from the Standard 
solution* 

B: The retention tlme of the major peak obtained im the 
chromatogram of the Assay preparation corresponds to that 


of the Standard preparation, both relatiye to the internal 
standard, as obtained In the Assay for betamethasone. 
pH (791): between 3.0 and 4.5. 

Microbial enumeration tests (61) and Tests for speci- 

f5ed microorganistm (62>—-It meets the reguirements of 
the tests for absence of Staphyiococcus aureus, Pseudomonas 
aeruginosa , Salmonella specles, and Escherichia coli. 

Change to reod: 

Assay for gentamicin —Proceed as directed for 
gentamicin under Antibiotics^Microbial Assays (81), usmg an 
accurateiy measured volume of Topical Solution diluted 
quantitatively and stepwise with *Buffer ET# {cn i-May-zwia to 
obtain a Test Dilution naying a concentration assumed to be 
equal to the median dose level of the Standard. 

Assay for betamethasone— 

Mobile phase —Prepare a fiftered and degassed mixture of 
acetonltrile and water (3:2). Make adjustments if necessary 
(see System Suitability under Chromatography (621)). 

Diluent —Prepare a mixture of methanol and glacial acetic 
acid (1000:1)* 

Interno! standard solution —Dlssofye a guantity of USP 
Bedomethasone Dipropionate RS in methanol to obtain a 
solution containing about 0.6 mg per mL. 

Standard preparation —Oissolve an accurateiy weighed 
uantity of USP Betamethasone Valerate RS In Diluent and 
11 ute quantitatlvely, and stepwise if necessary, with Diluent 
to obtain a solution havlng a known concentration of about 
0.35 mg per mL Transfer 5.0 mL of this solution to a 25-mL 
yolumetrk fiask, add 5*0 ml of internai standard solution, dl- 
lute with a mixture of methanol and water (4:1) to vo!ume, 
and mix to obtain a solution havlng a known concentration 
of about 0*07 mg of USP Betamethasone Valerate RS per 
mL. 

Assay preparation —Add 5.0 mL of Internal standard solu¬ 
tion to a 25-mL yolumetric fiask* Transfer to the fiask an 
accurateiy measured volume of Topical Solution, equivalent 
to about 1.4 mg of betamethasone, dllute with a mixture of 
methanol and water (4:1) to volume, and mix. 

Chroma tog raph ic system (see Chromatography (621))—The 
lfquld chromatograph is eguipped with a 254-nm detector 
and a 3,9-mm x 30-cm column that contains packing LI. 
The flow ratę Is about 1 mL per minutę* Chromatograph the 
Standard preparation, and record the peak responses as di¬ 
rected under Procedurę: the relatiye retention times are 
about 1.6 for bedomethasone dipropionate and 1 *0 for 
betamethasone yalerate; the resolution, R, between the 
betamethasone yalerate and bedomethasone dipropionate 
peaks is not less than 4*5; and the relatiye standard devia- 
tion for replicate injections is not morę than 2*0%. 

Procedurę— Separately inject equal yolumes (about IOjiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatoorams, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of betamethasone (C Z zH^F0 5 ) in each mL of the 
Topical Solution taken by the formula: 

(392.47 / 476.58)(25C / 10 (Ru / Rs) 

in which 392.47 and 476.58 are the molecular weights of 
betamethasone and betamethasone yalerate, respectively; C 
Is the concentration, in mg per mL, of USP Betamethasone 
Valerate RS in the Standard preparation;V is the volume, in 
mL, of Topical Solution taken to prepare the Assay prepara¬ 
tion; and Ru and Rs are the ratios of the betamethasone 
yalerate peak response to the internal standard peak re¬ 
sponse obtained from the Assay preparation and the Stan¬ 
dard preparation , respectiyely. 
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Gentamicin and Prednisolone Acetate 
Ophthalmic Ointment 

DEFINITION 

Gentamidn and Prednisolone Acetate Ophthalmic Ointment 
contains the equivalent of NLT 90.0% and NMT 120.0% 
of the labeled amount of gentamicin, and NLT 90.0% and 
NMT 110.0% of the labeled amount of prednisolone ace¬ 
tate {CnbUoOe). 

IDENTIFICATION 

* A. Th in-Layer Chrom atography 

Standard solution: 1 mg/mL of USP Gentamicin Sulfate 
RS in water 

Sample solution: Nominally 1 mg/mL of gentamicin 
from Ophthalmic Ointment prepared as follows. Shake 
a quantity of Ophthalmic Ointment, containing nomi- 
nally 5 mg of gentamidn, with a mixture of 200 mL of 
chloroform and 5 mL of water. AIlow to sępa ratę, and 
fil ter the agueous layer. 

Chromatographic system 
(5ee Chromatogrophy <621}, Thin-ioyer Chromato- 
graphy ,) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application volume: 20jit 

Developing solvent system: Mix chloroform, metha¬ 
nol, and ammonium hydroxide (20:13:10), ailow to 
separate, and use the fower layer. 

Analysis 

Samples: Standard solution and Sample solution 
Apply the Standard solution and Sample solution to the 
piąte. Place the piąte in a chromatographic chamber, 
and develop the chromatogram in the Developing sol - 
vent system until the solvent front has moved three- 
fourths of the length of the piąte. Remove the piąte 
from the chamber, air-dry, and expose the pfate to 
vapors of iodine in a detection jar containing iodine 
crystals. 

Acceptance criterta: The intensities and R f values of the 
three principal spots from the Sample solution corre- 
spond to those from the Standard solution. 

*» B. The retention tfme of the prednisolone acetate peak 
of the Sample solution corresponds to that of the Stan¬ 
dard solution t as obtained in the Assoy for Prednisolone 
Acetate . 

AS5AY 

* Gentamicin 

(See Antibhtks—Microbial Assays (81).) 

Sample solution: Shake a portion of Ophthalmic Oint- 
ment containing nominally 1 mg of gentamidn with 
about 50 ml of ether in a separator, and extract with 
four 20-mL portions of Suffer B3 {see the ehapter). 
Combine the buffer extracts, and dilute with Buffer B3 
to a suitable volume to obtain a Test Dilution having a 
gentamicin concentration that is nominally equivalent 
to the median level of the standard. 

Analysis: Proceed as directed in the chapter. 

Acceptance criteria: 90.0%-120.0% 

« Prednisolone Acetate 

Mobile phase: Acetonitrlle and wale* (40:60) 

Interna! standard solution: 2.7 mg/mL of 
fluorometholone acetate in methanol 
Standard stock solution: 0.38 mg/mL of USP Predniso¬ 
lone Acetate RS in methanol 

Standard solution: 0.06 mg/mL of USP Prednisolone 
Acetate RS in methanol prepared as follows. Transfer 
8.0 mL of Standard stock solution to a 50-mL volumetric 
fiask, add 25 mL of n-hexane, and shake. Add 2.0 mL of 
InternaI standard solution , dilute with methanol to voh 
ume, and shake viqorously for 30 s. Ailow the iayers to 
separate, remove the upper n-hexane layer by asptra- 


tion, and drscard the aspirate. Dilute the solution In the 
volumetric fiask with methanol to volume. Centrifuge a 
portion of this solution, and use the elear supernatant. 
Sample solution: Nominally 0,06 mg/mL of predniso¬ 
lone acetate from Ophthalmic Ointment in methanol 
prepared as follows. Transfer a portion of Ophthalmic 
Ointment, containing nominally 3 mg of prednisolone 
acetate, to a 50-mL volumetric fiask, add 25 mL of n* 
hexane, and shake. Add 2.0 mL of Interna! standard so¬ 
lution , dilute with methanol to vo!ume, and shake vig- 
orously for 30 s. Ailow the Iayers to separate, remove 
the upper n-hexane layer by aspiration, and discard the 
aspirate. Dilute the solution in the volumetric fiask with 
methanol to volume, Centrifuge a portion of this solu- 
tion, and use the elear supernatant. 

Chromatographic system 
(See Chromatogrophy <621), System Suitability .) 

Modę: LC 

Detecton UV 254 nm 

Column: 3,9-mm x 30-cm; 10-pm packing LI 
Flow ratę: 2mL/mIn 
Injection volunie: 30 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Resolution: NLT 2.0 between the prednisolone ace¬ 
tate and fluorometholone acetate peaks 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
prednisolone acetate (CjjHioO*) in the portion of 
Ophthalmic Ointment taken: 

Result * (RułRd x (Q/Cv) x 100 

Ru - peak area response ratio of prednisolone 

acetate to fluorometholone acetate from the 
Sample solution 

Ri = peak area response ratio of prednisolone 

acetate to fluorometholone acetate from the 
Standard solution 

Ci = concentration of USP Prednisolone Acetate RS 
In the Standard solution (mg/ml) 

Cu - nominał concentration of prednisolone acetate 
in the Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

5PECIF1C TESTS 

* Steriuty Tests <71): Meets the requirements 

* Other Requirements: It meets the reguirements in 
Ophthalmic Products—Quality Tests (771). 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Presen/e in collapsible 
ophthalmic ointment tubes. Storę at eon troi led room 
temperaturę. 

* USP REFERENCE STANDARDS (11) 

USP Gentamicin Sulfate RS 
USP Prednisolone Acetate RS 


Gentamicin and Prednisolone Acetate 
Ophthalmic Suspension 

» Gentamicin and Prednisolone Acetate 
Ophthalmic Suspension is a sterile aqueous sus¬ 
pension containing Gentamicin Sulfate and Pred¬ 
nisolone Acetate. It contains the equivalent of 
not less than 90.0 percent and not morę than 
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130.0 percent of the labeled amount of 
gentamidn, and not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount of prednisolone acetate (C 23 H 30 O 6 ). 

Packaging and storage —Preserve in tight contalners. 

USP Reference standards (11 )— 

USP Gentamicin Sulfate RS 
USP Prednisolone Acetate RS 

Identificatson— 

A: It meets the reguirements of the Identification test in 
Gentamicin injection. 

B: The retention time of the prednisolone acetate peak In 
the chromafogram of the Assay preparation corresponds to 
Lhat rn the chro mato gram of the Standard p repa radon, as 
obtained in the Assay for prednisolone acetate . 

Sten Sity Tests {71)—It meets the reguirements when 
tested as directed for Membranę Filtration in Test for Sterility 
of the Product To Be Examined. 
pH (791): between 5.4 and 6.6. 

Assay for gentamidn— Proceed with Ophthaimic Suspen- 
sion as directed in the Assay in Gentamidn Sulfate Injection . 
Assay for prednisolone acetate— 

Diluting solvent —MEx 700 mL of methanol and 300 ml of 
water. 

Mobile phase —Prepare a suitable mixture of water and 
acetonitrile (60:40), and pass through a suitable filter having 
a porosity of 1 pm or less. Make adjustments if necessary 
(see System Suitability under Chromatography (621)). 

Standard preparatio n—Tran sfer about 60 mg of USP Pred¬ 
nisolone Acetate RS, accuratefy weighed, to a 50-mL volu- 
metric fiask, dissolve in methanol, dilute wlth methanol to 
vo!ume, and mix. Transfer 8.0 mL of this solution to a sec- 
ond 50-mL volumetric fiask, dilute with Diluting soivent to 
vo!ume, and mix. Thfs solution contains about 0.2 mg of 
USP Prednisolone Acetate RS per mL. 

Assay preparation —Transfer an accurately measured vol- 
ume of well-mixed Ophthaimic Suspension, equivalent to 
about 1 0 mg of prednisolone acetate, to a 50-mL volumetric 
fiask, dilute with Diluting solvent to volume, and mix. 

Chmmatographic system (see Chromatography <621))—The 
llguid chromatograph is eouipped with a 254-nm detector 
and a 3.9-mm x SO-cm column that contains packtng LI. 
The fJow ratę h about 2 mL per minutę. Chromatograph the 
Standard preparation , and measure the peak responses as 
directed under Procedurę: the tai ling factor for the analyte 
peak is not morę than 1 .25, the coTumn efficiency is not less 
than 2000 theoretrcal plates, and the relative standard 
deviation for replicate injections is not morę than 2.0%. 

Procedurę —Separately inject equal vo!umes (about 30 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the auan- 
tity, in mq, of prednisolone acetate (C^hhoOó), in each mL 
of the OpTjthalmic Suspension taken by the formula: 

SQ(C/V)(rufr s ) 

in which C es the concentration, in mg per mL, of USP Pred¬ 
nisolone Acetate RS in the Standard preparation; 1/ is the vol- 
ume, in mL, of Ophthaimic Suspension taken; and m and r$ 
are the prednisolone acetate peak responses obtained from 
the Assay preparation and the Standard preparation , respec- 
tively. 
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C25H 30 CIN 3 407.98 

Methanaminlum, W-[4-[bis[4-(dimethylamino)phenyl] 

methy[ene]-2,5“Cydohexadien-1-ylidene]-/V“methyl-, 

chioride; 

C. I. Basic violet 3; 

[4-[Bis[p’(dimethylamino)pheny[]methylene]-2,5-cyclohex- 

adien-1-ylideneldimethylammonium chioride [548-62-9]. 

DEFIMITION 

Gentian Violet contains MIT 96.0% and NMT 100.5% of 
entian violet (C 25 H 30 CIN 3 ), calculated on the anhydrous 
asls. 

IDENTIFICATION 

° A. 

Sample: 1 mg 

Analysis: Sprinkle the Sampie on 1 mL of suffuric acid. 

Accepiance criteria: The Sample dissolves in the add 
with an orange or brown-red color. When this solution 
is diluted cautfously with water, the color changes to 
brown, then to green, and finally to blue. 

a B, 

Sampie: 20 mg 

Analysis: Dissolve the Sample in 10 mL of water, and 
add 5 drops of hydrochloric add. To 5 ml of this solu¬ 
tion add tannic acid TS dropwise. 

Acceptance criteria: A deep blue preripitate is formed. 

O C. 

Sample: The remarnder of the solution prepared for 
Identification test B 

Analysis: To the Sampie add about 500 mg of zinc dust, 
and warm the mixture, 

Acceptance criteria: Rapid decolorization occurs. Place 
a drop of the decolorized solution adjacent to a drop of 
6 N ammonlum hydroxide on a filter paper; a blue 
color is produced at the zonę of contact. 

ASSAY 
o Procedurę 

Sample solution: Transfer about 400 mg of Gentian VI- 
olet to a 300-mL corneal fiask, add 25 mL of water and 
10 ml of hydrochloric add, displace the air in the fiask 
with carbon dioxide, and pass a stream of carbon diox- 
ide through the fiask. Add 50.0 mL of 0.1 M titanium 
trichloride V5, heat to boiling, and boil gentfy for 10 
min, swirllng the figuid occasionally. Cool the solution, 
and add 5 ml of ammonium thlocyanate solution (1 in 
10 ). 

Analysis 

Sample: Sample solution 

Titrate with 0.1 N ferric ammonium sulfate VS until a 
faint red color Is produced. Perform a blank determi- 
natlon. Each mL of 0.1 N titanium trichloride is 
equivalent to 20.40 mg of gentian violet 
(CHOCIM*). 

Acceptance criteria: 96.0%-1GG.5% on the anhydrous 

basls 
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IMPURBTIE5 

o Residue on Bcnition (281): NMT 1,5% 

& Arsenic, Method l (211) 

Test preparation: Mix 300 mg with 2,5 g each of pow- 
dered potassium nitrate and anhydrous sodium carbon- 
ate, and heat the mixture in a crucible until the organie 
mat ter is oompletely oxidlzed. Dissolve the cooled resi- 
due tn 15 mL of 2 N sulfuric add, and evaporate the 
solution by heating untif topious white fumes begln to 
evolve. Dissolve the residue in 35 mL of water, 

Analysis: Proceed as directed in the chapter. 
Acceptance criteria: NMT 10 ppm 
9 Lead 

Sample solution; Place TO g in a smali Kjeldahl fiask, 
adef 5 ml of sulfuric acid, and insert a smali funnel into 
the fiask. Gently rotate the fiask until the sulfuric actd 
has completely wetted the sample, then heat gently un¬ 
til complete carbonization has taken place. Allow to 
cool, and add, in smali guantities, 5 mL of nitric acid. 
Again heat gently until copious white fumes are 
evolved. Allow to cool, add another 5 mL of nitric acid, 
and again heat until white fumes are evolved. Allow to 
cool, cautiously add about 25 mL of water, and boi! for 
a few min. After coofing, neutratize to iitmus paper with 
ammonium hydroxide, and add 5 mL of nitric acid. 
Transfer the solution to a 100~mL volumetric fiask, and 
dli ute with water to volume. 

Analysis: Use 20 mL of this solution for the limit test for 
Lead (251). Perform a blank determination, 

Acceptance criteria: NMT 30 ppm 

O Z IN C 

Standard stock solution; 1 g/mL of zinc prepared as 
follows. Transfer 1 q of zinc to a 1000-mL volumetric 
fiask, add 50 mL of nitric acid, and drlute with water to 
yolume. 

Standard solution: 0.50 pg/mL of zinc, from Standard 
stock solution in water 

Sample solution: Weigh 0.50 g of Gentian Vio!et in a 
suitable tared crucible. Place in a low-temperature 
plasma ashing apparatus, and ash until a constant 
welght is attalneo. Pipet 10 ml of 6 N nitric acid into 
the crucible, and heat to dissolve the ash. Transfer the 
solution to a 500-mL vofumetric fiask, and dilute with 
water to volume. Prepare a reagent blank. 

Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Apparatus: Atomie absorption spectrophotometer 
Analytical wavelength: Zinc emission linę, 213.9 nm 
Lamp: Zinc 
Ftame: Air-acetylene 
Blank: Water 
Analysis 

Samples: Standard solution , Sample solution , and rea¬ 
gent blank 

Acceptance criteria; 0.05%; the absorbance of the 
Sample solution , corrected for that of the reagent blank, 
is NMT the absorbance of the Standard solution , simi- 
iarly corrected. 

9 ORCANIC iMPURtTIES 

Sample solution A: 1 mg/ml of Gentian Yiolet in 
methanol 

Sample solution B: 0.01 mg/ml of Gentian Yiolet in 
methanol from Sample solution A 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of octadecylsilanlzed chro¬ 
matographic srlica gel 
Application yolume: 5 pL 

Deyebping solvent system: Upper layer separated 
from a welf-shaken mixture of butyl alcohol, glacial 
acetic acid, and water (80:20:100) 


Analysis 

Samples: Sample solution A and Sample solution B 
Allow the spots to dry, and develop the chromato- 
gram in a suitable cham ber with a solvent system 
until the sofvent front has moved about three-fourths 
of the length of the piąte. Remove the piąte from the 
chamber, allow the solvent to evaporate, and visually 
locate the spots on the piąte, 

Acceptance criteria; 1.0%; Sample solution A exhlbits a 
pnncipal spot and NMT one secondary spot, which, jf 
present in the chromatogram from Sample solution A, is 
not morę intense than the pnndpal spot from Sample 
solution S. 

5PECIFDC TESTS 

o Water Deteriwination, Method I (92 1): NMT 7.5% 

9 AłcoholBnsoluble Substances 

Sample: 1.0 g 

Analysis: Boil the Sample with 50 mL of alcohol under a 
reflux condenserfor 15 min, pass through a tared filter- 
ing crucible, wash the residue on the filter with hot 
alcohol until the fast washlng is not colored yiolet, and 
dry the crucible at 105° for 1 h, 

Acceptance criteria: NMT 1.0% of insoluble residue 
remains. 

ADOITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in wefl-dosed 
containers. 


Gentian Yiolet Cream 


DEFINmON 

Gentian Violet Cream is Gentian Vioiet in a suitable cream 
base. It contains, in each 100 g, NIT 1.20g and NMT 
1,60 g of gentian yiolet (C 25 H 30 CIN 3 ). 

IDENTBFBCATHON 
o A. 

Sample: 0.1 g 

Analysis: Disso!ve the Sample fn 5 mL of sulfuric acid, 
Acceptance criteria: An orange or brown-red color is 
produced. 

* B, The visib!e absorption spectrum of the Sample solution 
used for measurement of absorbance in the Assay exhib- 
its maxima at the same wavelengths as that of a similar 
solution of USP Gentian Vlolet RS, concomitantly 
measured. 

ASSAY 
9 Procedurę 

Standard solution; 13.5 |ig/mL of USP Gentian Yiolet 
RS in hydrochloric acid 

Sample stock solution: Transfer 500 mg of Cream to a 
100-mL yoiumetnc fiask. Add 15 mL of hydrochloric 
acid, warm in a water bath to disperse the Cream thor- 
oughly, cool, and add hydrochloric acid to volume. Pass 
the mixture through a sintered-glass filter of fine porę 
size. 

Sample solution: Pipet 2 mL of the Sample stock solu¬ 
tion into a 10-mL volumetric fiask, and add hydrochloric 
acid to yolume. 

Blank: Hydrochloric acid 
InstrumentaI conditions 
Analytical wavelength: 435 nm 
Celi: 1 cm, [NOTĘ—Use quartz cells having tightly fit- 
ting covers to prevent the corrosion caused by hydro¬ 
chloric add.] 
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Analysis 

Sampies: Standard solution and Sample soiution 
Calculate the guantity, in g /100 g, of gentian violet 
(C 25 H 30 GN 3 ) in the portfon of Cream taken; 

Result = (AJ Ad x C 5 x 0/W) x Vx D x (1/0 x 100 

Au = absorbance from the Sample solution 
A* * = absorbance from the Standard solution 
Cs - concentratEon of USP Gentian Violet RS m the 
Standard solution (pg/mL) 

W = weight of the sample in the Sample stock 
solution , 0.5 g 

V - volume of the Sample stock solution, 100 mL 
D = dilution fattor, 5 

F = conversion factor, 10 fi pg/g 

Acceptance criteria: Et contains, in each lOOg, 

1.20=1.60 g of gentian violet ^sHaoClISh). 

PERFORMANCE TESTS 

& Minimum Fill (755): Meets the requirements 

ADDITIONAl REQUIREMENT5 

* PAC K AG ING and Stohage: Preserve in collapsible tubes or 
other tight containers, and avoid exposure to excessive 
heat. 

o USP Reference Standards (11) 

USP Gentian VioIet RS 


Gentian Viofet TopBcal Solution 

DEFINITION 

Gentian Vio!et Topital Solution contains, in each 100 mL, 

NLT 0,95 g and NMT 1.05 g ot gentian violet 

(CaHMCINO- 

IDENTIFICATION 

o A. 

Sampfe solution: 1 In 5 dilution in water 

Analysis; Add 5 drops of hydrochioric acid, To 5 ml of 
this solution add fannic acid TS dropwrse. 

Acceptance criteria: A deep blue precipitate is formed, 

o IB. 

Sample solution: 1 in 5 dilution in water 

Analysis: To the remaining solution from Identification 
test 4 add 500 mg of zinc dust, and warm the mixture. 

Acceptance criteria: Rapid decolorization occurs. Place 
a drop of the decolorized solution adjacent to a drop of 
ó N ammonium hydroxide on a fi Eter paper. A blue 
color is produced at the zonę of contact 

ASSAY 

* Procedurę 

Sample solution: Pipet 25 mL of Topical Solution into a 
300-mL conical fiask, add 25 mL of water and 10 mL of 
hydrochioric add, displace the air in the fiask with car- 
bon dioxide, and pass a stream of carbon dioxide 
through the fiask. Add 50.0 ml of 0.1 N titanlum 
trichloride VS, heat to boiling, and boil gently for 10 
min, swirllng the liguid octasionaily. Cool the solution, 
and add 5 mL of ammonium thiocyanate solution (1 in 
10 ). 

Analysis: Titrate with 0.1 N ferric ammonium sulfate VS 
until a faint red color Is produced. Perform a blank de- 
termlnation. Each mL of 0.1 N titanium trichloride is 
equlvalent to 20.40 mg of gentian violet (C 2 SH 30 CIN 3 ). 

Acceptance criteria: It contains, in each 100 mL, 

0.95=1,05 g of gentian vioiet (C 25 H 30 CIN 3 ). 


5PECIF0C TESTS 

o Solution of Residue in Alcohol 

Sample: 10 ml 

Analysis: Evaporate the Sample on a steam bath to 
dryness. 

Acceptance criteria: The residue dissoJves completefy 
in TO ml of alcohol 

• Alcohol Determination <6 ll): 8.0%-l0.0% 
ADDITIONAL REQUIKEMENTS 

* PACKAGING AND STORAGE: Preserve in tight containers. 


GISmepSHde 



C 24 H J 4 N 4 O 5 S 490.62 

1 ft-Pyrrole-l-carboxamide, 3-ethyl-2,5-dihydro-4-methy3-JV- 
[2444[[[(4-methylcyciohexyl)amino]carbonyl]amino]’ 
sulfony!] phenyl]ethyfj- 2 -oxo-, trans-. 
T*np-[2»(3-EthyL4-methyl-2-oxo-3-pyrroline- 
1 <a rboxam (do)ethy l]pheny []su Ifonyl]- S-(trans- 
4-methyicyclohexyl)urea [93479-97-1 ]. 

» Glimepiride contains not less than 98.0 percent 
and not morę than 102.0 percent of 
CnH^MiOsS, calculated on the anhydrous basis. 

Paclkagmg and storage —Storę in well-closed containers, 
at a temperaturę not exceeding 25°. 

USP Reference standards <11)— 

USP Glimepiride RS 

USP Glimepiride ReEated Compound A RS 
Gfimepiride ds-isomer. 

USP Glimepiride ReEated Compound B RS 
Glimepiride sulfonamide. 

USP Glimepiride Related Compound C RS 
Glimepiride urethane. 

USP Glimepiride Related Compound D RS 
Glimepiride 34somer. 

Identification, Infrared Absorption <197K>* 

Water Determination, Method Ic (92 1)—Dissofve about 
0,25 g of Glimepiride, accurateiy weighed, in dimethylform- 
amide prev!ousfy dried over a molecular sieve (2 mm, porę 
size 0,4 nm), and dilute with the same sofvent to 5.0 mL. 
Use 1,0 mL of the solution, Perform a blank determination, 
using 1.0 mL of the solvent. The water content Es not morę 
than 0 . 5 %. 

Residue on ignition (281): not morę than 0.2%. 


Delete the foJ/ow/ng: 

*Heavy metals, Method II (231): 0.001%.# [Oflipai i-ian- 2 oiaj 

Limit of c/sTsomer (glimepiride related compound 
A)- 

Mobile phase —Transfer 100 ml of isopropyl alcohol into a 
1-L yolumetric fiask, add 1 mL of dacia! acefic acid, dilute 
with hexane to volume, fitter, andaegas. 

System suitability stock solution —Dissolve about 1 mg of 
USP Glimepiride Related Compound A RS in 1 mL of methyf- 
ene chloncie, Add 3 mL of Mobile phase, and mix. 

Sysfe/r? suitability solution —Transfer about 10 mg of USP 
Glimepiride RS to a 20-mL volumetric fiask, and dfssolve in 
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5 ml of methylene chloride* Dilute with Mobile phase to voh 
ume, and mix* Transfer 5 mL of this solution to a separate 
fiask, add 50 jiL of the System suitobility stock solutlon, and 
mix. 

Test solutlon—Transfer about 10 mg of Glimepiride to a 
20-mL vo!umetric fiask, and dissolve in 5 mL of methytene 
chloride. Dilute with Mobile phase to voiume, and mix. 

Chromatogrophic system (sep Chromatography (621»—The 
iiquid chromatograph is equipped with a 228-nm detector 
and a 3-mm x 15-cm column containing 5-pm packing L20. 
The flow ratę is about 0*5 mL per minutę* [notę —The analy- 
ses could also be performed with 4.6-mm x 15-cm, 4*6-mrr 
x 25-cm, 4-mm xl 2*5-cm, or 4-mm x 25-cm columns con¬ 
taining packing L20. It is recommended that the flow ratę 
be adjusted to about 1.1 mL per minutę for a 4.6-mm cot- 
umn and to about 0.8 mL per minutę for a 4.0-mm coL 
umn,] Chromatograph the System suitobility solution , and re- 
cord the peak responses as directed for Procedurę: the 
relative retention times are 1.0 for glimepiride and not morę 
than 0.9 for the glimepiride ds-isomer, and the signal-to- 
noise rafio of the glimepiride ds-isomer peak is not less than 

Procedurę— Inject about 10 pL of the Test solution into the 
chromatograph, and measure the peak areas for the 
glimepiride t/5-isomer and glimepiride* Calculate the per- 
centage of glimepiride ds-isomer In the portion of Glimepi- 
ride taken by the formula: 

1 OOfcft / (fuj + Tc) 

in which and r c are the peak areas for the glimepiride ds- 
isomer and glimepiride, respectively: not morę than 0.8% of 
the glimepiride ds-isomer is found. 

Related compounds— 

Mobile phase , Diluent, System suitablfity solution, and Chro¬ 
matograph ic system —P rep are as directed in the Assay. 

Test solution —Use the Assay preparaiion. 

Difuted test solution 1 —Dilute 5*0 mL of the Test solution 
with Diluent to 100.0 mL. Dilute 5.0 mL of the solution ob- 
tained with Diluent to 50*0 mL, This solution contains abou: 
0.001 mg of glimepiride per mL 

Diluted test solution 2 —Dilute 1,0 mL of Difuted test sofu- 
tion 1 with Diluent to T 0.0 mL. 

Procedurę— Separately rnject equal volumes (about 20 pL) 
of the Test solution and Diluted test Solutions 1 and 2 into 
the chromatograph, record the chromatograms, and meas¬ 
ure the peak response for glimepiride obtained from Diluted 
test solution 1 and the responses for all other peaks, except 
the glimepiride peak, obtained from the Test solution. Dlsre- 
gara any peak with an area less than that of the glimepiride 
peak in the chrom a to gram obtained from Diluteatest solu¬ 
tion 2. Continue the eTution for 2.5 times the retention time 
of the glimepiride peak. Calculate the percentage of each 
related compound (see Tobie 1) and any unknown impurity 
in the portion of Glimepiride taken by the formula: 

100(C i /C T )(r,/r s ) 

in which Cs fs the concentration, in mg per mL, of gtimepi- 
ride in Diluted test solution I; Cr is the concentration, in mg 
per ml, of glimepiride in the Test solution; n is the peak 
response for each individual peak obtained from the Test 
solution; and r 5 is the glimepiride peak obtained from Difuted 
test solution I . 


Table 1 


Na me 

Refat!ve 

Retention 

Time 

Limit MM 

Glimepiride related compound B l 

0*2 

0.4 

Glimepiride related compound C* 

OJ 

0.1 

Glimepiride relaLed compound D J 

1.1 

0*2 


f Giimeplrlde-5uIfui kii i iide 
* Glirnepiride^urethane 
1 Cltmepiride-345omer 

In addition to not exceeding the Itmits for each impurity in 
Tobie 7, not morę than 0.1% of any unspecified inaividual 
impurity is found; and not morę than 0.5% of total impuri- 
ties, excluding glimepiride related compound B, is found. 

Assay— 

Mobile phase — Di$5olve 0*5 g of monobasic sodium phos- 
phate in 500 mL of water. Adjust with phosphoric add to a 
pH of 2.1 to 2.7, and add 500 mL of acetonitrile. 

Diluent —Preparę a mixture of acetonitrile and water 
(4:1). 

Standard preparation—DlssoWe an accuratety weighed 
guantity of USP Glimepiride RS in Diluent to obtain a solu¬ 
tion having a known concentration of about 0*2 mg per mL. 

System suitability solution —Prepare a solution in Diluent 
containing 0.1 mg each of USP Glimepiride Related Conv 

O ound B RS, USP Glimeprride Related Compound C RS, and 
SP Glimepiride Related Compound D RS per mL. Dilute 
1 mL of this solution with the Standard preparaiion to 
50 mL 

Assay preparaiion —Transfer about 20.0 mg of Glimepi- 
ride, accurately weighed, to a 100-mL vo!umetric fiask, dis- 
solve in and dilute with Diluent to voJume, and rmx. [notę— 
Keep the Assay preparation at a temperaturę not exceeding 
12°, and storę it no longer than 15 hours,] 

Chromatogrophic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a 228-nm detector 
and a 4-mm x 25-cm column that contains packing LI. The 
flow ratę is about 1 mL per minutę. Chromatograph the Sys¬ 
tem suitobility solution , and identify the glimepiride peak and 
the peaks due to the related compounds listed in Tobie 1. 
Record the peak responses as directed for Procedurę: the res- 
olution, R, between glfmepiride related compound B and 
glimepiride related compound C is not less than 4,0* Chro¬ 
matograph the Standard preparation , and record the peak 
responses as directed for Procedurę: the relative standard 
deviation for replrcate injections is not morę than 2.0%* 
Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the areas of the major peaks* Calculate the percentage 
of C^jH^NjOsS in the portion of Glimepiride taken by the 
formula; 

10,000(C/W)[100/(100 - L)](r u /rd 

in which C is the concentration, in mg per mL, of USP 
Glimepiride RS in the Standard preparation; W is the weight, 
in mg, of Glimepiride taken to prepare the Assay prepora- 
thn, i is the percentage of water as detemnined in tne test 
for Water; and r v and r* are the peak responses for the 
glimepiride obtained from the Assay preparation and the 
Standard preparation , respectively* 
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GlimepSride Tablets 

DEFINITION 

Glimepiride Tablets contain NLT 90,0% and NMT 110.0% 
of the labeled amount of glimepiride (C^H^NUOsS), 

IDENTIFICATION 

• A, The retention time of the major peak of the Sample 

sofution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

[Notę—S torę the Solutions canta ining glimepiride for 
NMT 24 hi] 

Mobile phase: Oissolve 0,5 g of monobasic sodium 
phosphate in 500 mL of water. Adjust with 1 0% phos- 
phonc add to a pH of 2.1-2.7, and add 500 mL of 
aceton itrile, 

Diluent: Acetonitrile and water (9:1) 

System suitability solution: 0.1 mg/mL of USP 
Glimepiride RS and 0.02 mg/mL each of USP Glimepi¬ 
ride Related Compound B RS and USP Glimepiride Re- 
lated Compound C RS in Diiuent 
Standard solution: OJ mg/mL of USP Glimepiride RS 
in Diiuent 

Sample solution: Transfer 5 whole Tablets into a suita- 
ble volumetric fiask to prepare a solution of approxi- 
mately OJ mg/mL of gfimepiride, based on the label 
claim, Add water to 10% or the volume of the fiask, 
Shake the fiask to completely dissolve the Tablets. Add 
acetonitrile to about 70% of the volume of the fiask, 
and świr I. Sonicate the samples m a water bath not to 
exceed 20° for NLT 5 min and NMT 10 min, with occa- 
sional shaking. Allow the Solutions to come to room 
temperaturo, dilute wEth acetonitrile to volume, mix, 
and fil ter. 

Chromatographic system 
(See Chromatography {62 1 ), System Suitability,) 

Modę: LC 

Detector: UV 228 nm 
Column: Tmm x 12.5-cm; packing LT 
Flow ratę: 1 mL/min 
Injection sfze: 10]iL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for glimepiride re* 
lated compound B, glimepiride reiated compound C, 
and głimepiride are 0,25, 0.35, and 1.0, respectivefy. 
Identify the glimepiride peak and the peaks due to the 
related compounos based on their relative retention 
times.] 

Suitability reguirements 

ResoEutlon: NLT 1.5 between glimepiride related 
compound B and glimepinde related compound C, 
System suitability solution 

Tailing factor: NMT 2.0 for the glimepiride peak, 
System suitabifity solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of the labeled amount of 
glimepinde (C 24 H 34 N 4 OSS} in the portion of Tablets 
taken: 

Result - (ry/rs) x ( Q/C u ) x 100 

r u - peak response from the Sample solution 

Cs = peak response from the Standard solution 

Cs = concentration of glimepiride in the Standard- 
solution (mg/mL) 


Cu = nominał concentration of glimepiride in the 
Sample solution (mg/mL) 

Acceptance erkeria: 90.0%-J 10.0% 

PERFORMANCE TESTS 
• Dissolution (711) 

Test 1 

Medium: pH 7.8 phosphate buffer (0.58 g of monoba- 
sic potassium phosphate and 8,86 g of dfbasic sodium 
phosphate, anhydrous, in 1000 mL of water, adjusted 
with 10% phosphoric acid or 1 N sodium hydroxide to 
a pH of 7.8); 900 mL 
Apparatus 2: 75 rpm 
Time: 15 min 

Mobile phase: Prepare as directed in the Assay, 
Diluting solution: Methanol and water ( 1 : 1 ) 

Standard solution: Prepare a solution of USP Glimepi¬ 
ride RS in a mixture of acetonitrile and water (90:10) 
havrng a known concentration of about 0.125 mg/mL 
of glimepiride. Transfer 4.0 mL of this solution into a 
200-mL volumetric fiask, dilute with Medium to voI- 
ume, and mix. Transfer 15,0 mL of this sofution into a 
50-mL volumetric fiask, dilute with Diluting solution to 
volume, and mtx. The finał solution contains about 
0.75 pg/mL of glimepiride. 

Sample solution: Withdraw approximately 10 mL of 
the solution under test, and transfer to a centrifuge 
tubę. Centrifuge for 5 min at 2500 rpm. Pipet 3.0 mL 
of the supematant into a 10-mL volumetric fiask, di¬ 
lute with Diluting solution to voiume, and mix. 
Chromatographic system 
(See Chromatography (621), System Suitabifity.) 

Modę: LC 

Detector: UV 228 nm 
Column: 4.0-mm x 12.5-cm; packing LI 
Flow ratę: 1.0 rnl/min 
Injection size: 50 jiL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviatton: NMT 2,0% 

Anaiysrs: Calculate the percentage of the labeled 
amount of glimepiride (C^hh^CbS) dissolved: 

Result = (r u ffi) x (Cs/Ł) x/xDx!00 

ry - peak response from the Sampie solution 

r$ - peak response from the Standard solution 

Cs - concentration of the Standard solution 

(mq/mL) 

i = labelclaim (mg/Tab!et) 

V - voJurne of Medium , 900 mL 

D - dilution factor of the Sample sofution 

Toierances: NLT 80% (Q) of the labeled amount of 
glimepiride {C 24 H 34 ^ 0 * 5 ) [s dissolved. 

Test 2: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test Z 
Medium: pH 7.8 phosphate buffer (add 250 mL of 0.2 
M monobasic potassium phosphate to 223 mL of 0.2 
M sodium hydroxide, dilute with water to 1 l, and 
adjust with 0.2 M sodium hydroxide or phosphoric 
a ad to a pH of 7.8), 900 mL 
Apparatus 2: 75 rpm 
Time: 45 min 

Buffer solution: 4.0 g/L of ammonium acetate in 
water. Adjust with acetic acid to a pH of 5.3. 

Mobile phase: Acetonitrile and Buffer solution (1:1) 
Diiuent: Methanol and acetonitrile (1:1) 

Standard stock solution: 0,22 mg/mL of USP 
Glimepridie RS in Diiuent 

Standard solution: (1/ 1000) mg/mL of USP Glimepi¬ 
ride RS in Medium, , from the Standard stock solution , 
where L is the label claim in mg/TabJet 
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Sam ple solution: Pass a portlon of the solution under 
test through a suitable fil ter. 

Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 225 nm 
Column: 4.6-mm x 10 -cm; 5-pm packing LI 
Fiow ratę: 1,3 mL/min 
Injection size; lOOpL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requirements 
Tailing factor: NMT 2,0 
Relative standard deviation: NMT 2*0% 

Analysis: Calculate the percentage of the labeled 
amount of glimepinde (C^H^tN^OsS) dfssolved; 

Result = (n/rs) x (G/L) x V x 100 

r u = peak response from the Sampie solution 

rs - peak response from the Standard solution 

G - concentration of the Standard solution 
(mg/ml) 

i = laber claim (mg/Tablet) 

V - voJume of Medium, 900 mL 

Tolerances; NLT 80% (Q) of the ]abeied amount of 
glimepiride (Ci^-tN.fOjsS) is dissolved. 

Test 3: !f the product complles with this test, the label- 
ing tndieates that it meets USP Dissolution Test 3 . 
Medium: pH 7,8 phosphate b uff er (prępared as indi- 
eated for Test 7); 900 ml 
Apparatus 2: 75 rpm 
Time: 20 min 

Buffer solution: 1.36 g/L of monobasic potassium 
phosphate in water. Adjust with T0% sodium hydrox- 
ide to a pH of 7.0 ±0.05. 

Mobile pnase: Suffer solution and acetonitriEe 
(675:325) 

Standard stock solution: 0.22 mg/mL of USP Glimepi¬ 
ride RS in methanol 

Standard soiution: (t/1000) mq/mL of glimepiride in 
Medium, from the Standard stock solution , where L is 
the label claim in mg/TabJet 
Sampie soiution; Pass a portion of the solution under 
test through a suitable filten 
Chromatographic system 
(See Chromatogrophy {621), System Suitabiiity,) 

Modę: LC 

Detector: UV 228 nm 

Column: 4,ó-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 35° 

Fiow ratę: 1*5 mL/min 
Injection size: 100 |iL 
System suitabiiity 
Sampie: Standard solution 
Suitabiiity reguirements 

Column efficiency: NLT 2000 theoretical plates 

Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2*0% 

Analysis: Calculate the percentage of the labeled 
amount of glimepiride (C 24 H 34 N 4 O 5 S) dissolved: 

Result - (ry/rs) x (Q/L) x V x 1 00 

r u - peak response from the Sampie solution 

rs ~ peak response from the Standard solution 

Cs - concentration of the Standard soiution 
(mg/mL) 

i ~ label daim (mg/TabSet) 

V ” volume of Medium, 900 mL 

Tolerances: NLT 80% (Q) of the labeled amount of 
gtimepmde (C 24 H 34 N 4 O 55 ) is dtssolved. 

o Uniformity of Dosage Units (905): Meet the 
reguirements 


IMPURITIES 
• Organic flMPURLms 

[Notę —Storę the Solutions containing glimepiride for 
NMT 24 h.] 

Mobile phase and Diiuent: Prepare as directed in the 

Assay. 

System suitabiiity soiution: 4 jig/mL of USP Glimepi¬ 
ride RS and 2pg/mt each of USP Glimepiride Related 
Compound B RS and USP Glimepiride Related Com- 
pound C RS in Diiuent 

Sensitivity solution: Transfer 5,0 mL of the System suiP 
ability solution into a 100-mL volumetric fiask, and di- 
Eute with Diiuent to volume* 

Sampie solution: Finely powder NLT 10 Tablets, and 
transfer a portion of the powder to a 50-mL centrifuge 
tubę, Add Diiuent to prepare a solution containing 
0,1 mg/mL of glimepinde, based on the label claim. 
Sonicate in a water bath at a temperaturę not to ex- 
ceed 20° for NLT 5 min and NMT 10 min, with occa- 
sionai mrning. Centrifuge the samples, and use the ctear 
supernatant* 

Chromatographic system 

(See Chromatogrophy (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 228 nm 
Column: 4-mm x 25-cm; packing LI 
Fiow ratę; 1 mL/min 
Injection size: IOjiL 
System suitabiiity 

Samples: 5ys tem su i ta bil i ty so lu tion and Sensi tivity 
solution 

[Notę —The relative retention times for glimepiride re¬ 
lated compound B, glimepiride related compound C, 
and glimepiride are 0.2, 0.3, and 1.0, respectively* 
Identify the glimepiride peak and the peaks due to the 
related compounds based on their relative retention 
times,] 

Suitabiiity reguirements 

Resolution: NLT 4 between glimepiride related com¬ 
pound 8 and glimepiride related compound C, Sys¬ 
tem suitabiiity soiution 

Relative standard deviation; NMT 2.0% of the 
glimepiride peak, System suitabiiity solution 
Signal-to-noise ratio: NLT 10, SensitMty solution 
Calculate the signal-to-noise ratio, S/N, for the peaks 
of glimepiride related compounds B and C: 

Result = (2H)/h 

H = measured height of the respective related 
compound peak 

h = amplitudę of the average measured basellne 
noise 

Analysis 

Samples: Standard solution and Sampie solution 
[Notę—C ontinue the elution for at least two times the 
retention time of the gfimepiride peak*] 

Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result = (ry/rr) x (1/F) x 100 

ty — peak response for each impurity from the 
Sampie solution 

tr - sum of aII the peak responses from the Sampie 
solution 

F = rdative response factor: 1,3 for glimepinde 
related compound B, and 1,0 for any other 
impurity 
Aeceptance criteria 

Giimepiride related compound B: NMT 2.5% 

Any other indmdual impurity: NMT 0.5% 

Total impurities (excluding glimepinde related com¬ 
pound B): NM ! 1,0% 
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Total impurities (induding glimepiride related com- 
pound B): NMT 3.5% 

[NOTĘ—Disregard any peak less than 0.1%.] 

ADDETIONAL REQUIREMENTS 

* Packacing and Stohace: Preserve in well-cfosed contain- 

ers. Storę at controlled room temperaturę. 

* Labeung: When morę than one Óissolution test is given, 

the labeling States the Dissolution test used only if Test 1 
is not used. 

* USP reference Standards (11) 

USP Glimepiride RS 

USP Glimepiride Related Compound B RS 
Glimepiride sulfonamide. 

USP Glimepiride Related Compound C RS 
Glimepiride urethane. 


Glipizide 



QiHj 7 N 5 04 445.54 

Pyrazinecarboxarmde, N-[2“[4-[[[(cyclohexylamino)earbQn- 
yl]amino]sulfonyS1phenyl]ethyl]-5-methyf-, 

1 -Cydohexy I- 3-[[p-[2-(5-methy3 pyrażinecarbox- 
amido)etnyl]phenyl]sulfonyl]urea [29094-61-9]. 

» Glipizide eontains not less than 98.0 pereent 
and not morę than 102,0 pereent of 
Czi^Nst^S, calculated on the dried basis. 

Packaging and storage—Preserve in tlght contamers, 
protected nam fight Storę at room temperaturę. 

USP Reference standards (11)— 

USP Glipizide RS 

USP Glipizide Related Compound A RS 

N-{2-[(4-Ami nosulfonyt)phenyl]ethyl} «5*methyl- 
py razi neca rboxamide. 

CMHifiN^OjS 320.37 
USP Glipizide Related Compound B RS 

6-Methyf“N-[2-(4^sulfamoylphenyl)ethyl]pyrazine- 

2-carboxamide. 

ChH, 6 N 4 0 3 S 320.37 
USP Glipizide Related Compound C RS 

1 -Cydohexyb 3-[[4-[2-[[(6-methyl pyra 2 in- 
2-yl)carbonyl]amino]ethyl]phenyl]sulfonyl]urea. 
CzMzrbhOiS 445.54 
Identification— 

A: infrared Absorption (1 97K). 

B: Ultraviolet Absorption (197U)— 

Solution: 20 pg per mL. 

Medium: methanol. 

C: The netention time of the major peak in the chromato- 
gram of the Assay preparatian correspnnnk to that in the 
chroma tog ram of the Standard preparatian i, as obtained in 
the Assay. 

Loss on drying (731)—Dry it in vacuum at 100° for 
3 hours: it foses not morę than 1.0% of its weight. 

Residue on ignitlon (281): not morę than 0.4%. 


Delete the followlng: 

*Heavy metais, Method ii (231)—The limit is 0.005%,# (or 

fci.il 1 


Related compounds— [notę— Use low-acimic glassware for 
Solutions containing glipizide and glipizide related 
compounds.] 

test i (limit of methyl-N-4-[2-(5-methylpyrazine-2-carbox- 
amido)ethyl] benzenesulfonyl carbamate}-— 

Buffer solution —Add 4.0 mL of n-butyłamine to 1000 mL 
of water, Adjust with phosphoric add to a pH of 3.00 ± 

0.05. 

Diiuent— Prepare a mixture of water, aceton i trfle, and 
methanol (3:1:1), 

Mobile phase —Prepare a filtered and degassed mixture of 
Buffer solution, acetonitrile, and methanol (3:1:1), Make ad- 
justments if necessary (see System Suitability under Chroma - 
tography (621)). 

Standard stock solution —Prepare a solution of USP Glipi¬ 
zide RS in methanol containing about 0.1 mg per mL. 

Standard so/udon—Prepare a solution of USP Glipizide Re¬ 
lated Compound A RS in methanol containing about 0.1 mg 
per mL Pipet 2.0 mL of this solution into a 100-mL voli> 
metric fiask, add 2.0 mL of the Standard stock solution, dilute 
with Difuent to volume, and mtx. This solution eontains 
about 0.002 mg of USP Glipizide RS and about 0.002 mg of 
USP Glipizide Related Compound A RS per ml. 

Test solution —Transfer about 25 mg of Glipizide, accu- 
rately weighed, to a 25-mL volumetric fiask, dissolve in and 
difute with methanol to yolume, and mix. Pipet 4.0 mL of 
this solution into a 10-mL volumetric fiask, dilute with Diiu- 
ent to volume, and mix. 

Chromatographic system (see Chromatogrophy (62 1»—The 
liquid chromatograph is eoulpped with a 280-nm detector 
and a 4.6-mm x 25-cm column that eontains packing LI. 
The column temperaturę is maintained at 30°. The flow ratę 
is about 1 mL per minutę. Chromatograph the Standard so- 
lutbn , and record the peak responses as directed for Proce¬ 
durę: the relative standard deviation for replicate injections 
is not morę than 5.0% for each peak. [notę— The retention 
time of the glipizide peak is about 45 mlnutes; for the pur- 
pose of Identification, the relative retention times for glipi¬ 
zide related compound A and glipizide are about 0.12 and 
1.0, respectively.] 

Procedurę— Separately inject equal volumes (about 35 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses. In the Test solution , identify the peaks that 
correspond to glipizide related compounds A, B, and C, 
based on their relative retention times: the relative retention 
time for glipizide related compound A ts given above; glipi¬ 
zide related compound B, if present, elutes immediately af- 
ter glipizide related compound A, and these two peaks are 
not resolved by this method; glipizide related compound C 
elutes at a relative retention time of approximately 1.1. Dis- 
regard these impurities when using Test 1, as they will be 
controlled using Test 2. 

In the Test solution, identify the peak that corresponds to 
methyMV-4-[2-(5-methylpyrazine-2-carboxam!do)ethyl] 
benzenesulfonyl carbamate impurity, based on Its refative re¬ 
tention time, whkh is about 0.18. Calculate the percentage 
of this impurity and any other individual impurity in the 
portion or Glipizide taken by the formula: 

100 (Cc/CMn/rsz) 

in which Cg is Lhe concentration, in mg per mL, of glipizide 
in the Standard solution; Cr is the concentration, in mg per 
mL, of Glipizide in the Test solution ; n is the peak response 
for each individuai impurity obtained from the Test sofution; 
rsc is the glipizide peak response obtained from the Standard 
solution. Disregara any impurity peak that is less than 
0.05%. Not morę than 0.5% of any individual impurity is 
found. 
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test 2 (limit of related compounds A, B, and C)— 

0. 02 M Phosphate buffer, Mobile ph o je, Impuńty standard 
stock solution, System suitability solution, SensitMty solution , 
and Chromatographic system —Proteed as directed in the As- 
sny. 

impuńty standard solution^ Accurately transfer 5.0 ml of 
the Impuńty standard stock solution into a 100-mL voiumetric 
fiask, and dilute with methanol to volume. Accurately trans* 
ter 7 0,0 mL of the solution obtained into another 100-mL 
volumetric ffask containing 20 mL of acetonitrile and 60 mL 
of 0.02 M Phosphate buffer. Sonicate the solution for abouf 
5 minutes, dilute with 0.02 M Phosphate buffer to volume, 
and mix, This solution contains about 0.0005 mg of each of 
gfipizide related compounds A, B, and C per mL, 

Test solution— Use Assoy preparation. 

Procedurę —Sępa ratę ly inject equal vo3umes (about 10j.iL) 
of the Impuńty standard solution and the Test solution into 
the chromatograph, record the chromatograms, and meas- 
ure the peak responses. Calcu lale the percentage of each of 
the glipizide related compounds A, B, or C In tne portion of 
Gfipizide taken by the formula: 

100 (QfC T )(ru/r 5 ) 

in which Cs is the concentration, in mg per mL, of the re- 
spective glipizide related compound in tne Impuńty standard 
solution; Cr is the concentration, in mg per ml of Glipizide 
in the Test solution; ru and r$ are the peak responses for the 
respective glipizide related compound obtained from the 
Test solution and the impuńty standard solution, respectively. 
Not morę than 0,5% or any individual impurity is found; 
and not morę than 1.5% of totaf impurities is found, the 
results for Test 7 and Test 2 being combined, 

Assay— [notę —Use low-actinic glassware for Solutions con¬ 
taining glipizide and glipizide related compounds.] 

0.02 M Phosphate buffer —Dissolve 2.84 g of a n hydro u s 
dibasic sodium phosphate in lOOOmL of watem Adjust with 
phosphoric acid to a pH of 6.00 ± 0.05. 

Mobile phase —Prepare a fiftered and degassed mixture of 
0.02 M Phosphate buffer; acetonitrile, and methanol 
(70:20:10), Make adjustments if necessary (see System Suita¬ 
bility under Chromatography <621)), 

Standard stock preparation —Transfer accurately weighed 
amounts of USP Glipizide RS to a suitable voJumetric fiask, 
and dissolve in methanol with the aid of sonication for 
about 5 minutes to obtain a solution having a known con¬ 
centration of about 1.0 mg of glipizide per mL. 

Standard preparation —Accurately transfer 10,0 mL of the 
Standard stock preparation into a 100-mL volumetric fiask 
containing 20 mL of acetonitrile and 60 mL of 0.02 M Phos¬ 
phate buffer. Sonicate the solution for about 5 minutes, di¬ 
lute with 0.02 M Phosphate buffer to volume, and mix, Thls 
solution contains about 0,1 mg of glipizide per mL, 

Impuńty standard stock solution —Transfer accurately 
weighed amounts of USP Glipizide Related Compound A RS, 
USP Glipizide Related Compound B RS, and USP Glipizide 
Related Compound C RS to a suitable volumetric fiask, and 
dissolve in methanol with the aid of sonication for about 
5 minutes to obtain a solution having known concentrations 
of about 0.1 mg of each of glipizide related compounds A, 

B, and C per mL. [notę—G lipizide related compound A is N- 
(2-[(4-aminosulfonyl)phenyl]ethyl}-5-methyi-pyrazinecarbox- 
amtde; glipizide related compound B is 6-methyl-M 
[2-(4-sultarnoylpheny [)ethy l]pyrazi ne-2-carboxa m ide; and 

S lipizlde related compound C is 1 'tyclohexyl-3-[[4-[2- 
(Ó-met hylpy razi n-2-yl)carbonyl]a min o]ethyl]phenyl]- 
sulfonyljurea.] 

System suitability stock solution —Transfer an accurately 
weighed amount of USP Glipizide RS to a suitable volumet- 
ric fiask, dlssolve in methanol with the aid of sonication for 
about 5 minutes, and add an accurately measured yofume 
of Impurity standard stock solution to obtain a solution con¬ 


taining about 1.0 mg of glipizide and about 0,005 mg of 
each of glipizide related compounds A, B, and C per mL, 

System suitability solution —Accurately transfer 10.0 mL of 
the System suitability stock solution into a 100-mL volumetric 
fiask containing 20 mL of acetonitrile and 60 mL of 0.02 M 
Phosphate buffer. Sonicate the solution for about 5 minutes, 
dilute with 0.02 M Phosphate buffer to volume, and mix. 

Sensitivity solution —Accurately transfer 5.0 mL of the Sys¬ 
tem suitability solution Into a 25-mL volumetnc fiask, diiute 
with Mobile phase to volume, and mix. 

Assoy stock preparation —Transfer about 100 mg of Glipi¬ 
zide, accurately weighed, to a 100-mL yoJumetric fiask, dis- 
solve In about 50 mL of methanol with the aid of sonication 
for about 5 minutes, diiute with methanol to volume, and 
mlx. 

Assoy preparation —Accurately transfer 7 0.0 mL of the As¬ 
say stock preparation into a 100-mL vo!umetrtc fiask contain¬ 
ing 20 mL of acetonitrile and 60 mL of 0.02 M Phosphate 
buffer. Sonicate the solution for about 5 minutes, dilute with 
0.02 M Phosphate buffer to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 225-nm detector 
and a 4,6-mm x 25-cm column that contains 5-jam packing 
L43. The column temperaturę is maintained at 40°. The 
flow ratę is about 1 mL per minutę, Chromatograph the Sys¬ 
tem suitability solution, and record the peak responses as dl- 
rected for Procedurę: the eiution order is glipizide related 
compound A, glipizide related compound B, glipizide, and 
glipizide related compound C; the resolution, R, between 
glipizide related compound A and glipizide reiated corn- 
ound B peaks iś not less than 7.8, and the resolution, R, 
etween glipizide and glipizide related compound C peaks 
is also not less than 1.8; the tailing factor for the glipizide 
peak is not morę than 2.0; and the relative standard dev3a- 
tion for 5 replicate Injections is not morę than 1.5% for the 
glipizide peak and not morę than 5.0% for each of the re¬ 
lated compounds peaks. Chromatograph the SensitMty solu- 
tion f and record the peak responses as directed for Proce¬ 
durę: the signahto-noise ratio for each of glipizide related 
compound A and glipizide related compound B peaks Is not 
less than 15, 

Procedurę—Separately inject equal volumes (about 10j.iL) 
of the Standard preparation and tne Assoy preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the peak responses. Calculate the percentage of 
C^H^NiChS in the portion of Glipizide taken by the 
formula: 

100(CWG)0Wrs) 

in which C s and C u are the concentrations, In mg per mL, of 
glipizide in the Standard preparation and the Assoy prepara¬ 
tion , respecttyely; and ru and q are the glipizide peak re¬ 
sponses obtained from the Assay preparation and the Stan¬ 
dard preparation, respectlvely. 


CBipizidje TalbBets 

» Glipizide Tablets contain not less than 90.0 per- 
cent and not morę than 110.0 percent of the la- 
beled amount of glipizide (C21H27N5O4S). 

Packagiing and sto ragę—Preserve in tight containers. 
labeling—When morę than one Oissolution test is given, 
the fabeling States the test used only if Test 1 is not used. 

USP Stefference standard* (11)— 

USP Glipizide RS 

USP Glipizide Related Compound A RS 
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N-{2-[(4-AminosuIfonyl)phenyl]ethyl}-5-methyl-pyrazine- 

carboxamide. 

C F 4 H ić N 4 0 3 S 32037 

IdentificafioGi— 

A: The retention time of the major peak in the chromato- 
ram of the Assay preparation corresponds to that of the 
tandord preparation, as obtained Sn the Assay. 

B: Transfer a guantlty of finefy powdered Tablety equiva- 
lent to about 10 mg of glipizide, to a glass-stoppered centri- 
fuge tubę, add 10 ml of methanol, insert a stopper into the 
tubę, and shake. Centrifuge the mixture, and use the elear 
supernatant as the test solu Ho n. Separately apply, as streaks 
about 7 cm in length, 100 pL of the test solution and 
1 00 |iŁ of a Standard solution of USP Glipizide RS in metha- 
nol containing 1 mg per ml, to a thin4ayer chromato- 
g rap hic piąte (see Chromatography <621 >) coated with a 
0.25-mm layer of chromatographic silica gel, AJ Iow the 
streaks to dry, and devetop the chromatogram in a solvent 
system consisting of a mixture of toluene, ethyl acetate, and 
98% formie aefcf(5:3:2) until the solvent front has moved 
to within 2.5 cm of the top of the piąte. Remove the piąte 
from the developmg chamber, mark the soivent front, and 
di ry the piąte at 80 J for 30 minutes. Cool the piąte, spray it 
with 0.5% sodium hypochlorite solution, and allow tne 
piąte to air-dry. Spray the piąte with alcohof, air-dry, and 
spray with a freshly prepared mixture of 1 % soluble starch 
solution and 1% potassfum iodide solution (1:1): the R f 
vafue of the principal band obtained from the test solution 
corresponds to that obtained from the Standard solution. 
Oissoliition (711 )— 

TEST j — 

Medium: simulated intestinal fluid T5 (wlthout panerea- 
tin); 900 mL. 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Determine the amount of C 27 HZ 7 N 5 O 4 S dissolved from UV 
absorbances at the wavelength of maximum absorbance at 
about 276 nm of filtered portions of the solution under test, 
in comparison with a Standard solution having a known 
concentration of USP Glipizide RS in the same medium. 

Tolerances —Not less than 80% (Q) of the la bel claim of 
C 21 H 27 N 5 O 4 S is dissofved in 45 minutes. 

test 2 —If the product complies with thrs test, the labeling 
indicates that the product meets USP Dissolution Test 2. 

Medium: simulated intestinal fluid TS (without panerea- 
tin), with pH adjusted to pH 7.5 ± 0.1 with 0.2 N sodium 
hydroxide; 900 mL. 

Apparatus 2 and Time —Proceed as directed under Test L 

Determine the amount of C 21 H 27 N 5 O 4 S drssolved from UV 
absorbances at the wave!ength of maximum absorbance at 
about 276 nm of filtered portions of the solution under test, 
in comparison with a Standard solution having a known 
concentration of USP Glipizide RS in the same medium. 

Toierances —Not less than 80% (Q) of the labef claim of 
C 21 H 27 N 5 O 4 S is dissofved in 45 minutes. 

Uniform i ty of dosage unita (905): meet the require- 
ments, the folio wing procedurę being used where the test 
for Content Uniformity is required. 

Buffer, Mobile phase , and Standard preparation —Prepare 
as directed in the Assay. 

Test preparation —Transfer 1 Tablet to an appropriate vol- 
umetric fiask, add a volume of Buffet equal to one-haff of 
the total fiask vo!ume, and shake by mechanical means for 
TO minutes to allow the Tablet to disintegrate completely. 
Dilute with methanol to volume, and sonicate for 15 min¬ 
utes to obtain a solution having a concentration of about 
0.05 mg of glipizide per ml. Futer through a solvent-rests- 
tant filter. 

Chromatographic system (see Chromatography (621 ))— 
Proceed as directed in the Assay. Chromatograph the Stan¬ 
dard preparation , and record the peak responses as directed 


under Procedurę: the relative standard deviation for replicate 
injections is not morę than 1 . 0 %. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Test preparation into the 
chromatograph, record the ch rama tog rams, and measure 
the responses for the major peaks. Calculate the quantity, in 
mg, of C 21 H 27 N 5 O 3 jn the Tablet taken by the formula: 

CV(ru/rh) 

in which C is the concentration, in mg per mL, of USP Gfipi- 
zide RS in Lhe Standard preparation;]/ is the volume, in ml, 
of the Test preparation taken; and r u and r$ are the peak 
responses obtained from the Test preparation and the Stan¬ 
dard preparation , respectively. 

Related compounds— 

Buffer and Mobile phase —Prepare as directed in the Assay. 

Standard stock solution —Dis$olve an accurately weighed 
quantity of USP Glipizide Related Compound A RS in metha- 
nol to obtain a solution having a known concentration of 
about 50 pg per mL. 

Standard solution —Dissolve an accurately weighed quam 
Hty of USP Glipizide RS in methanol. To this solution add 
sufficient Standard stock solution, and dilute quantitatively 
with methanol to obtain a solution having known concen- 
trations of about 100 pg per mL of USP Glipizide RS and 
about 0.5 pg per mL of USP Glipizide Related Compound A 
RS. Transfer 25 mL of this solution to a 50-ml volumetric 
fiask, dilute with Buffer to volume, and mix. 

Test solution —Use the Assay preparation. 

Chromatographic system —Prepare as directed in the As- 
say. Chromatograph the Standard solution , and record the 
peak responses as directed for Procedurę; the relative retem 
tEon times are about 0.2 for glipizide related compound A 
and 1.0 for glipizide; the resólution, R f between glipizide 
related compound A and glipizide is not less than 1 .5; and 
the relative standard deviation for replicate injections Is not 
morę than 5% for glipizide related compound A. 

Procedurę —Separately inject equal volumes (about 20 j±L) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the re¬ 
sponses for the major peaks. Calculate the ąuantity, in mg, 
of N-{2-[(4-aminosuffonyl)phenyl]ethyl}-5-methyl-pyrazine- 
carboxamide (glipizide related compound A) In the Tabfets 
taken by the formula: 

10QC(or / r$) 

in which C Is the concentration, in mg per mL, of USP Glipi¬ 
zide Related Compound A RS In the Standard solution; and 
ru and r$ are the peak responses of glipizide related com¬ 
pound A obtained from tne Test solution and the Standard 
solution , respectively: not morę than 2 . 0 % of giipizide re¬ 
lated compound A relative to the glipizide content, as deter- 
mined in the Assay f is found. 

Assay— 

Buffer —Dissojve 1 3,8 g of monobasic sodium phosphate 
tn water, and dilute with water to 1000 mL. Adjust wtth 2.0 
N sodium hydroxide to a pH of 6.00 ± 0.05. 

Mobile phase —Prepare a filtered and degassed mixture of 
Buffer and methanol (55 : 45). Make adjustments if neces- 
sary (see System suitability under Chromatography (621)). 

Standard preparation— Dissolve an accurately weighed 
guantity of USP Glipizide RS in methanol, and dilute quan- 
Lftativefy with methanol to obtain a solution having a known 
concentration of about 0.1 mg per ml. Transfer 25.0 mL of 
this solution to a 50-mL volumetric fiask, dilute with Buffer 
to vofume, and mix to obtain a solution having a known 
concentration of about 0.05 mg per mL. 

Assay preparation —Wetgh and finely powder not less 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 5 mg of glipizide, to a 
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100-mL volumetric fiask. Add 50 mL of methanol, and place 
in an ultrasonic bath for 15 mmutes. Dilute with Buffer to 
volume, and place in the ultrasonic bath for an additionai 
15 minutes. Filter through a solyent-resistant filter. 

Chromatogrophic system (see Chromatogrophy (621))—The 
liquid chromatograph Is eauipped with a 225-nm detector 
and a 3,9-mm x 15-cm column that contains 5-|um packing 
LI. The flow ratę is about 1.0 mL per minutę, Chromato- 
graph Lhe Standard prepuiuiiuri, and iecurd the pteak le- 
sponses as directed for Procedurę: the relative standard 
deviation for repiicate injections is not morę than 1.0%. 

Procedurę —Sęparatefy inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparadon into 
the chromatograph, record the chromatograms, and rmeas- 
ure the responses for the major peaks, Calculate the quan- 
tity, in mg, of in the portion of Tablets taken 

by the formula: 

IOOCCWa) 

in which C is the concentration, in mg per mL, of USP GEipL 
zide RS in the Standard preparation; and ru and r$ are the 
peak responses obtained from the Assay preparation and the 
5 fo nda ra prep ara tio n, res p ecti vel y. 


Glipizide and Metformin Hydrochloride 
Taelets 


□EFINmON 

Glipizide and Metformin Hydrochloride Tablets contain NLT 
90.0% and NMT 110.0% of the labeled amounts of glipi¬ 
zide (QiH 2 /N 5 OhS} and metformin hydrochloride 
(C 4 HnN 5 ■ HCf). 

IDENTIFICATION 

e A, INFRAREO AbSORPTION (197A) 

Sample: Transfer NLT 10 Tablets to a suitable Container, 
add 1 0 ml of methanol, and shake to remove any Tab¬ 
let coating. Drain the methanol, add 20 mL of water, 
and stir until the Tablets dissofve (1 h). Transfer the $o- 
lution to a separatory funnel, and extract twice with 
10-mL portions of chloroform, shaking for approxi- 
mately 5 min. Transfer the lower organie fayer into a 
beaker containing 3 to 4 g of anhydrous magnesium 
sulfate. Repeat the extraction of the solution in the sep¬ 
aratory funnel two morę times, each time using 20-mL 
portions of chloroform. Swirl the mixture in the beaker 
for 1 min. Filter, and collect the filtra te. Evaporate the 
sofvent under vacuum, and dry the resldue under vac- 
uum for 4 h at 105°. Mound the residue onto a dia- 
mond celi. 

Acceptance criteria: The IR spectrum exhibits maxima 
only at the same wavefengths as a sirnilarly obtained 
spectrum of USP Glipizide RS. 

• B. The retention time of the major peak from the Sample 
solution corresponds to that of the standard solution, as 
obtained in the Assay for Glipizide. 

* C The retention time of the major peak from the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay for Metformin Hydrochloride . 


fiask. Disso!ve flrst in acetonitrile, using 60% of the finał 
volume, by sonicating for 20 min, then dilute with 
water to volume to obtain a solution havlng a concen¬ 
tration of 0.1 mg/mL of glipizide. [Ngte —The solution 
is stable for 2 weeks when stored at 5° and protected 
from light.] 

Standard solution: Transfer 25.0 mL of Standard stock 
solution to a 200-mL low-actinic volumetric fiask. Add 
75 mL of Diluent, and dilute with water to vo]ume to 
obtain a solution having a known glipizide concentra¬ 
tion of 0.0125 mg/mL. [Notę —The solution is stable for 
2 weeks when stored at 5° and protected from light] 

System suitability solution: Transfer approxlmately 
5 mg of USP Glipizide Related Compound A RS to a 
500-mL volumetric fiask, and fili haifway with acetoni¬ 
trile. Sonicate for 30 min to dtssolve, and dilute with 
acetonitrile to volume. Transfer 1 mL of this solution to 
a 50-mL low-actinic volumethc fiask, and dilute with 
Standard solution to volume. 

Sample solution: Transfer NLT 5 Tablets to a suitable 
vofumetric fiask, and fili haifway with Diluent . Sonicate 
for 30 min, and shake vigorously for another 30 min to 
dissolve. Dilute with water to volume, and mix to ob¬ 
tain a solution with a finał glipizide concentration of 
0.0125 mg/mL. Pass a portion of this solution through 
a nylon or PVDF filter of 0.2-jim porę size, and use the 
fiitrate. [Notę —The solution is stable for 2 weeks when 
stored at 5° and protected from light.] 

Mobile phase: See the gradient table betów. 


Time 

(mini 

Solution B 

(%> 

Solution C 

(%1 

JjL 

100 

0 

3 

100 

0 

18 

0 

100 

20 

0 

100 

22 

100 

0 

30 

100 

0 


Chromatographic system 

(See Chromatograpny (6 21), System Suitability,) 

Modę: LC 

Detector: UV 223 nm 

Column: 4,6-mm x 15-cm; 5-pm packing L7 
Flow ratę: 1 mL/min 
Injection size: 50 ^iL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Ngte—T he relative retention times for glipizide related 
compound A and glipizide are 0,92 and 1.0, 
respectively.] 

Suitability reguirements 

Resolution: Greater than 1.2 between glipizide re¬ 
lated compound A and glipizide, System suitability 
solution 

Relative standard deviation: Less than 2,0%, Stan¬ 
dard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of Ciik^NsChS in the por¬ 
tion of Tablets taken: 


ASSAY 
« Glipizide 

Solution A: 2.6 g/L of dibasic ammonium phosphate in 
water. Adjust with ammonium hydroxide to a pH of 
8 . 0 . 

Solution B: Acetonitrile, water, and Solution A (1:14:5) 
Solution C: Acetonitrile, water, and Solution A (2:1:1) 
Diluent: Acetonitrile and water (60:40) 

Standard stock solution: Transfer a weighed ouahtity 
of USP Glipizide RS to a suitable low-actinic Yolumetric 


Resuit = (ru/is) x (Cs/Cu) x 100 

ry = peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs = concentration of USP Glipizide RS in the 
Standard solution (mg/mL) 

Cy = nominał concentration of glipizide in the 
Sample solution (mg/mL) 
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Acceptance critena: 9G*0%-T1G*0% 
e Metformin Hydrochloride 

Solution A: 9*41 g/L of sodium 1 -hexanesulfonate in 
water, and adjust with trifluoroacetic acid to a pH of 
2*0 (50 mM hexanesulfonic acid solution) 

Solution 8 : Acetonitrile and water (40:60) 

Mobile phase: Solution A t Solution B t and water (3:2:5) 
Diluent pH 2*0: Acetonitrile, Solution Ą and water 
(7:30:63) 

Standard solution: 0.1 mg/mL of USP Metformin Hy- 
drochioride RS in Diluent pH 2,0 

System suitability solution: 5 pg/ml of USP Metformin 
Related Compound A RS in water* Pipet 0.5 mL of this 
solution into a 50-mL volumetric fiask, and dilute with 
Standard solution to volume. 

Sample solution: Dilute a portion of the Sample solu¬ 
tion , obtained as directed in the Assay for C lipizide, with 
Diluent pH 2. 0 , to obtain a solution having a concentra¬ 
don of 0.1 mg/mL of metformin hydrochloride. 

Chrom atographic system 
(See Chmmatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 218 nm 

Column: 4.6-mm x 15-cm; 3*5-jim packing LII 
Fiow ratę: 1 mL/min 
Injection size: 25 pL 
System suitability 

Samples: Standard solution and System suitability 
solution 

[Notę—T he relative retentlon times for metformin re¬ 
lated compound A and metformin are 0.26 and 1.0, 
respectively*] 

Suitability reguirements 

Resolution: NLT 3*0 between metformin related 
compound A and metformin, System suitability 
solution 

Relative standard devration: Less than 2*0%, deter- 
mined from the metformin peak, Standard solution 
Analysrs 

Samples: Standard solution and Sample soiution 
Calculate the percentage of C4H11N5 - HCI in each Tab¬ 
let taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

r u - peak response from the Sample solution 

r 5 = peak response from the Standard solution 

Cs ~ concentration of USP Metformin 

Hydrochtoride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of metformin 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-! 10*0% 

PERFORMANCE TESTS 
* Dissolution (711) 

Test 1 

Medium: 0.05 M phosphate buffer, pH 6*8 ± 0*05. 
(Dissolve 12*96 g of monobasie potassium phosphate 
and 1 *66 q of sodium hydroxide in approximately 
400 mL of water, and dilute with water to 2000 mL. 
Adjust the pH, if necessary, with diluted sodium hy- 
droxide); 1000 mL* [Notę— Tight eon troi of the pH i$ 
criticaL] 

Apparatus 2: 50 rpm 

Time: 45 min for glipizide, and 30 min for metformin 
hydrochloride. 

Determination of glrpizide: Determine the amount of 
glipizide (O 1 H 27 NSO 4 S) dissoNed as follows. 

Solution A: Dissofve appmximately 3*4 g of monoba- 
sic potassium phosphate in approximately 800 ml of 
water Adjust with 10 N sodium hydroxide solution to 
a pH of 6*0 ± 0.1 . Dilute with water to 1000 ml. 


Mobile phase: Methanol and Solution A (13:12) 
Standard stock solution: Transfer 50 mg of USP Glipi¬ 
zide RS to a 1 000 -mL low-actinic volumetric fiask, and 
dlssolve in 100 mL of methanol* Dilute with Medium to 
volume, and sonicate for 5 min. [Nott—T his solution 
is stable for 7 days at 5° w hen protected from light.] 
Standard solution: Dilute the Standard stock solution 
with Medium to obtain a solution containing (L/1000) 
mg/mL, with L being the glipizide Tablet label claim, 
in mg. 

Sample solution: After the specified time, withdraw 
10 mL of the solution under test* Pass the solution 
through a suitable PVDF fil ter of G*45-pm porę size or 
a glass fiber filter of 1 . 0 -pm porę size, discarding the 
first mL* 

Chromatographic system 

(See Chromatography (621), System Suitability-) 

Modę: LC 

Detector: UV 220 nm 
Column: 4,6-mm x 1 5-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection size: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Record the chromatograms running for 8 min and 
measure the peak response for glipizide* 

Calculate the percentage of C 21 H 27 N 5 O 4 S disso!ved; 

Result = (ru x Cs x V x 100)/(r$ x L) 

fu = peak response from the Sample solution 
= concentration of glipizide in the Standard 
solution (mg/mL) 

V - volume of Medium , 1000 mL 

r s - peak response from the Standard solution 
L - label claim for glipizide (mg/Tablet) 
Determination of metformin hydrochloride: Deter¬ 
mine the amount of metformin hydrochloride dis- 
solved by employing UV absorption at the wavelength 
of maximum absorbance at 233 nm on portions of the 
Sompfe solution , suitably diluted with Medium , (f neces¬ 
sary, in companson with a Standard solution having a 
known concentration of USP Metformin Hydrochloride 
RS in the same Medium. 

Calculate the amount of G 1 H 11 N 5 ■ HCI dissolved: 

Result = (Au x C s x V x 100 )/(A s x L) 

Ay - absorbance from the Sample solution 
Cs = concentration of the Standard solution 
(mg/mL) 

V = vołume of Medium, 1000 ml 

As - absorbance from the Standard solution 
L - label claim for metformin hydrochloride (mg/ 
Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
CziF^NsO^ is dissołved in 45 min* NLT 80% (Q) of 
the labeled amount of OHnNs ■ HCI is disso!ved in 30 
min* 

Test 2: If the product complies with this test, the label- 
ing indicates that the product meets USP Dissolution 
Test 2. 

Medium: 0.05 M phosphate buffer, pH 6.8; lOOOmL 
Apparatus 2: 50 rpm 

Time: 60 min for both metformin hydrochloride and 
glipizide 

pH 6.0 buffer solution: 4*3 g/L of octanesulfonic add 
sodium salt and 6*9 g/L of monobasie monohydrate 
sodium phosphate in water, adjusted with diluted so¬ 
dium hydroxide to a pH of 6.00 + 0.05 
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Glipizide standard stock solution: 0.05 mg/mL of 
USP Glipizide RS In methanol 
Standard solution: Transfer a guantlty of USP 
Metformin Hydrochloride RS to a vo!umetric fiask, add 
a suitable alignot of Glipizide standard stock solution, 
and dilute with Medium to obtain a finał concentration 
of (L/1 000) mg/mL, where L is the Tablet label da im 
for both metformin hydrochloride and glipizide, in 


mg. 

Sample solution: Pass a portion of the solution under 
test through a suitable polyethersulfone filter of 0.45“ 
pm porę size, discardfng the first few mL. 

Mobile phase: Methanol and pH 6,0 buffer solution 
0 : 1 ) 

Chromatographic system 

(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 260 nm 


Sample compartment chlller: 4° 

Coiumn: 4,6-mm x 25-cm; packing LI 
Flow ratę: 1.0 mL/mm 
Injection size: 20 \il 
System suitabiiity 
5 a m p i e: St on dard sotu don 
Suitabiiity requirements 
Resolution: NIT 2 between the glipizide and 
metformin hydrochloride peaks 
Relative standard deviation: NMT 2.0% for both 
glipizide and metformin hydrochloride 
Analysis: Calculate the percentages of CnH^NsCLS 
and QHnNs - HO dissolved: 


Result = (ru/r s ) x (C s /L) x V x 100 

ru = peak response for glipizide or metformin 
hydrochloride from the Sam ple solution 
r s - peak response for glipizide or metformin 
hydrochloride from the Standard solution 
Cs = concentration of glipizide or metformin 
hydrochloride In the Standard solution 
(mg/mL) 

L - label claim for glipizide or metformin 
hydrochloride (mg/Tablet) 

V - vo(ume of Medium, 1000 mL 
Tolerances: NLT 80% (Q) of the labeled amounts of 
C 21 H 27 N 5 CL 5 and C 4 HnNs j HCI Is dissolved. 

* Uniforiuuty of Dosage Units (905): Meet the 
requirements 

IMPURITIES 
Organie Impurities 
« Procedurę i: Glipizide 

Soiution A, Solution B, Solution C, Sample solution, 
and Chromatographic system: Prepare as directed in 
the Asscy for Glipizide. 

Analysis 

Sample: Sample solution 

Calculate the percentage of glipizide reiated com* 
pound A (approxlmate relative retention time 0.92) 
and other Individual Impurlties in the portion of Tab- 
iets taken: 


Result = (r u /rr) * (1/F) x 100 

ru = peak response of each Impurlty 
r T - sum of a II the peak responses 
F - relative response factor for each impurlty 

equal to 1.4 for glipizide reiated compound 
A and 1.0 for all other peaks 
Acceptance criterra 

Glipizide reiated compound A: NMT 2.0% 
Individual impurlties; NMT 0.5% of any other indb 
vidual glipizide reiated impurlty (eluting after approxi- 
mately 8 min) 


Total impurities: NMT 1.0%, excluding glipizide re- 
lated compound A. [Notę —Disregard tne broad peak 
due to metformin that elutes before 8 min. Disregard 
any peak observed in the blank, and disregard any 
peak less than 0.05%.] 

* Procedurę 2: Metformin Hydrochloride 

Solution A, Solution B, Mobile phase, Sample solu¬ 
tion, and Chromatographic system: Prepare as di¬ 
rected in the Assay for Metformin Hydrochloride. 
Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity In the por¬ 
tion of Tablets taken: 

Result = (ru/ri) x 100 

ru - peak response for each impurity 
rj - sum of all the peak responses 
Acceptance criteria 
lndividual impurities: NMT 0.1% 

Total impurities: NMT 0.5% 

[NOTE“Disregard any peak less than 0.05%. Dlsre- 
gard any peak observed in the blank.] 

ADD9TIOMAL REQUffREMENT$ 

o Packaging and Storage: Preserve In well-tlosed contain- 
ers, and storę at contro!led room temperaturę. 

* Labeling: When morę than one Dissolution test is given, 

the labeling States the Dissolution test used only if Test I 
is not used. 

* USP Reference Standards (11) 

USP Glipizide RS 

USP Glipizide Reiated Compound A RS 
N-{2- [(4-Ami nosulf ony 1) ph eny I]ethyl}“5“methy I- 
pyrazmecarboxamide. 

CuhhsN^S 320.37 
USP Metformin Hydrochloride RS 
USP Metformin Reiated Compound A RS 
1 -Cyanoguanidine. 


Immune Globulin 


» Immune Globulin conforms to the regulations 
of the FDA concerning biologics (640.100 to 
640.104) (see Biologics (1041)). It is a sterile, 
nonpyrogenic solution of globulins that contains 
many antibodies normally present in adult 
human blood, prepared by pooling approxi- 
mately equal amounts of materia! (souree b!ood, 
plasma, serum, or placentas) from not less than 
1000 donors. It contains not less than 15 g and 
not morę than 18 g of protein per 100 mL, not 
less than 90.0 percent of which is gamma globu¬ 
lin. It contains 0.3 M glycine as a stabilizing 
agent and contains a suitable preservative. !t has 
a potency of component antibodies of diphtheria 
antitoxin based on the U.S. Standard Diphtheria 
Antitoxin and a diphtheria test toxin, tested in 
guinea pigs (not less than 2 antitoxin units per 
mL), and antibodies for measles and poliovirus. It 
meets the requirements of the tests for heat sta- 
bility in absence of gelation on heating, and for 
pH. 

Packaging and storage —Preserve at a temperaturę be¬ 
tween 2° and 8°. 


U5P Monogrćiphs 






4410 Globy lin / Officiol Monogrophs 


U5P 40 


Eicplration datę—The exprratton datę is not later than 3 
years after datę of issue from manufacturer's cold storage 
(5°, 3 years). 

Labeliitg—Label it to State that passive immunization with 
Immune Globulin modifies hepatitis A, prevents or modiftes 
measles, and provides replacement therapy in persons hav- 
Ing hypo- or agammaglobulinerma, that It is not standard- 
ized with respect to antibody titers against hepatitis B sur- 
face antigen and that it should be used fur praphylaxh of 
virai hepatltis type 8 only when the specffic Immune Globu¬ 
lin is not available r that it may be of beneftt in women who 
have been exposed to rubella in the first trimester of preg- 
nancy but who would not consider a therapeutlc abortion, 
and that it may be used in immunosuppressed padents for 
passive immunization against varicella if the specific Immune 
Globulin is not available, Label it also to State that it is not 
indicated for routine prophylaxis or treatment of rubella, 
poliomyefitis, or mumps, or for allergy or asthma in patients 
who have norma! Ievels of immunoglobulin, that the plasma 
units from which It has been derived have been tested and 
found non-reactive for hepatitis B surface antigen, and that 
it should not be administered intravenousiy but be given 
intramuscularly, preferably in the gluteal region. 


Rh„ (D) Immune Globulin 

» Rh 0 (D) Immune Globulin conforms to the reg- 
ulations of the FDA concerning biologics (see Bio- 
logics (1041)). It is a sterile, nonpyrogenic solu- 
tion of globulins derived from human blood 
plasma containing antibody to the erythrocyte 
factor Rh„ (D). It eontains not less than 10 g and 
not morę than 18 g of protein per 100 mL, not 
less than 90.0 percent of which is gamma globu¬ 
lin. It has a potency, determlned by a suitable 
method, not less than that of the U.S. Reference 
Rh 0 (D) Immune Globulin. It eontains 0.3 M gly- 
cine as a stabilizing agent and eontains a suitable 
preservative. 

Pacliaging and storage—Presen/e at a temperaturę be- 
tween 2" and 8 °. 

Expiration datę— The expiration datę is not later than 6 
months from the datę of issue from manufactureds cold 
storage, or not later than 1 year from the datę of manufac- 
ture, as Indicated on the label. 


Glucagon 

RSQGTFTSDY SKYLDSRftAO DFVQWLMNT 


CuiHasNaO^S 3482.75 

Glucagon (human) [16941-32-5]. 

DEFINITION 

Glucagon is a polypeptide hormone that has the property of 
inereasing the eoncentration of glucose in the blood. It 
has the same structure (29 amino acids) as the hormone 
produced by the a-cells of the human panereas. Glucagon 
is produced by microbial processes using recombinant 
DNA (rDNA) technology. The host celf-derived protein 
content and/or the host cell-denved or vector-derived 
DNA content are determined by validated methods, Dur- 
ing the course of product devefopment, it must be dem- 
onstrated that the manufacturing process produces Gfu- 


cagon having a bfOloglca! actrnty of NLT 0,80 USP unit/ 
mg, using a valrdatecf btoassay approved by a competent 
authority, It eontains NLT 90% and NMT 105% of 
C 153 H 225 N 43 O 4 ?S, calcolated on the anhydrous basis, 

IDENTIFICATION 

• A, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 

obtained in the Assoy, 

• B, Determine the peptide fragments, using the following 

peptlde mapping procedurę, 

Ammonium bicarbonate buffer: Prepare a 1 M solu¬ 
tion of ammonium bicarbonate, and adjust with ammo- 
nia to a pH of 10,3, Prepare a mixture of 1 M ammo¬ 
nium bicarbonate and water (1:9). 

Enzyme solution: 2 mg/mL of a-chymotrypsin (peptide 
mapping grade) in Ammonium bicarbonate buffer. 

Solution A: Prepare a degassed mixture of 0.5 mL of 
tnfluoroacetic acid and 1000 mL of water 

Solution B: Prepare a degassed mixture of 0.5 mL of 
trifluoroacetic add, 600 mL of ethanol, and 400 mL of 
water. 

Mobile phase: See Table 7, 


Table 1 


Time 

(min) 

Solution A 

my 

Solution B 

my 

0 

100 

0 

35 

53 

47 

45 

9 

100 

46 

100 

0 

75 

100 

0 


Standard digest solution: Prepare a 5-mg/mL solution 
of USP rClucagon RS in 0.01 M hydrochloric add, Mix 
200 pL of this solution with 800 jil of Ammonium bicar - 
bonate buffer, To this solution add 25 jiL of Enzyme solu - 
r/on, and place in a dosed vial at about 37° for 2 h. 
Remove the vial, and stop the reaction immediately by 
adding 120 pL of gfacial atetic add, 

Sample digest solution: Prepare a 5-mg/mL solution of 
Glucagon in 0.01 M hydrochloric acid, Proceed as di- 
rectedfor Standard digest solution , beginning with "Mix 
200 (j,L of this solution", 

Chromatographrc system 
(See Chromatograpny (62]) f System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.0-mm x 5-cm; 5-pm or less packing LI 
Flow ratę: 1 m L/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard digest solution 
Suitability reguirements 

Chromatogram simiiarfty: The chromatogram from 
the Standard digest solution is simllar to the reference 
chromatogram provided with the lot of USP rGlu- 
cagon RS being used. 

Analysis 

Samples: Standard digest solution and Sample digest 
solution 

Acceptance criterra: The chromatographic profile of 
the Sample digest solution corresponds to that of the 
Standard digest solution. 

ASSAV 
* Procedurę 

Solution A: Dissolve 16,3g of monobasic potassium 
phosphate in 750 ml of water, adjust with phosphoric 
acid to a pH of 2J (±0,05), add water to 800 mL, add 
200 mL of acetonitrile, and degas, 

Solution B: Prepare a degassed solution of acetonitrile 
and water (4:6), 
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Mobile phase: See Tobie Z [Nóte—T he ratio of Solution 
A to Solution B can be adjusted to obtain a retention 
time of about 21 min for the main peak.] 


Table 2 


Time 

(min) 

Solution A 
(%1 

Solution B 

(%> 

0 

61 

39 

25 fl 

61 

39 

29 

12 

88 

30 

12 

88 

31 

61 

39 

70 

61 

39 


a The end time of the isocratic eiutlon can be adjusted so that the gradi¬ 
ent begins after the fourth desamido peak elutes (reiative retention time 
about f .4). The rest of the program h tben adjusted accordingiy with this 
offset. 

System suitability solution: Reconstitute a vial of USP 
rGlucagon RS in 0.01 N hydrochloric add to obtain a 
solution having a concentration of about 0-5 mg/mL. 
Let stand at 50° for 48 h. At least 7% total of aTl four 
desamido glucagons shouEd be present in the solution. 
Standard solution: Reconstitute a viaf of USP rGlu- 
cagon RS in 0.01 N hydrochloric add to obtain a solu¬ 
tion having a concentration of about 0.5 mg/mL, 
Sample solution: 0.5 mg/mL of Glucagon in 0.01 N 
hydrochloric add 
Chromatographic system 
(See Chmmatograpny (621), System Suitability .} 

Modę: LC 

Detector: UV 214 nm 

Column: 3-mm x 15-cm; 3-j.tm packing LI 

Column temperaturę: 45° 

Flow ratę: 0,5 mL/min 
Enjection volume: 15 jllL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: Four peaks eluting after the glucagon 
peak that correspond to the desamido glucagons are 
clearly visible. The resolution be twe en the main peak 
and the first eluting desamido peak is IMLI 1,5, Sys¬ 
tem suito bil i ty solution 

Tailing factor: NMT 1.8 for the glucagon peak, Sfon- 
dard solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Anaiysis 

Sam pies: Standard solution and Sample solution 
Calculafe the percentage of glucagon (C^hh^N^O^S) 
in the portion of Glucagon taken: 

Result = {rJn) x (Cs/GJ x 100 

r u - peak response from the Sample solution 

rs = peak response from the Standard solution 

Q - concentration of Lhe Standard solution 
(mg/mL) 

Gj - concentration of the Sample solution (mg/mL) 
Acceptance cnteria: 90%-105% on the anhydrous 
basis 

IMPURmES 
o ORCANSC iMPtlRITliS 

Solution A, Solution B, Mobile phase, System suitabil¬ 
ity solution. Standard solution, Sample solution, 
Chromatographic system, and System suitability: 
Proceed as directed in the Assay. 


Anaiysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of each impurity in the por- 
tion of Glucagon taken: 

Result = (fu/fr) x 100 

fu - peak response for each impurity 
r T - sum of the responses of all peaks 
Acceptance criteria: NMT 2.0% total of all four 
desamido glucagons is found, and NMT 6,0% of total 
impurities and related compounds is found, 

SPECIF1C TEST5 

0 WATER Deterwhnation, Method Ic (921): NMT 10%, de- 
termined on a 20- to 50-mg sample 
<» Bacterial Endotoxins Test (85): NMT 10 USP Endotoxin 
Units/mg 

AOBETIONAL REQUIlREMEft!TS 

* PACKAGINC AND Storage; Preserve in airtight containers, 
protected from light, and sforę in a freezer. 

0 USP Reference Standards (11) 

USP Endotoxin RS 
USP rGlucagon RS 


GBucagosii for ErajjectEon 

DEFINITION 

Glucagon for Injection is a sterfle lyophllized niixture of the 
hydrochloride of glucagon with one or morę suitable buf- 
fering and stabilizlng agents. It contains NLT 65% and 
NMT 110% of the labeled amount of glucagon. 

I0ENT8FICATION 

» A. The retention time of the major peak of the Somple 
solution corresponds to that of the Standard solution , as 
obtained in the Assay . 

• B. Glucagon Biobdentity Tesis (123): Meets the 
requirements 

ASSAY 

■> Procedurę 

Solution A: Dlssolve 163 g of monobasic potassium 
phosphate in 750 mL of water, adjust with phosphoric 
acid to a pH of 2.7 (± 0,05), add water to 800 mL, add 
200 mL of acetonitrile, and degas. 

Solution B: Prepare a degassed solution of acetonltrlle 
and water (4:6). 

Mobile phase: See Table T [Notę —The ratio of Solution 
A to Solution B can be adjusted to obtain a retention 
time of about 21 min for the main peak,] 


Table 1 


Time 

(min) 

Solution A 

(%> 

Solution B 

im 

0 

61 

39 

25“ 

61 

39 

29 

12 

88 

30 

12 

88 

31 

61 

39 

70 

61 

39 


a The end time of the jjocratic efution can be adjusted so that the gradi¬ 
ent begins after the 4th desamido peak eiutes (relative retention time 
about 1,4), The rest of the program is then adjusted accordingiy with this 
offset. 

System suitability solution: Reconstitute a vial of USP 
rGlucagon RS In 0.01 N hydrochloric add to obtain a 
solution having a concentration of about 0.5 mg/mL. 
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Let stand at 50° for 48 h. At least 7% total of al! four 
desamido glucagons should be present in the solution. 
Standard solution; Reconstitute a vial of USP rGlu- 
cagon RS in 0,01 N hydrochloric acid to obtain a solu- 
tion having a concentration of about 0.5 mg/mL 
Sampie solution; DissoNe an adequate amount of Glu¬ 
cagon for Injection in order to obtain a 0.5-mg/mL 
concentration of glucagon in 0.01 N hydrochloric acid. 
Chromatographic system 
(See Chromatograpny (621), System Suitability, .) 

Modę: LC 

Detector: UV 21 4 nm 

Column: 3-mm x 15-cm; 3-pm or less packing LI 
Column temperaturę: 45° 

Flow ratę: 0.5 mL/mm 
Injection volume: 15 jlL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution; NLT 1.5 between the mam peak and the 
first eJuting desamido peak. Four peaks eluting after 
the glucagon peak that correspond to the desamido 
glucagons are cleady visible, System suitability solution 
Tailing factor: NMT 1.8 for the glucagon peak, Stan¬ 
dard solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of glucagon (C 153 H 225 N 43 O 49 S) 
in the portion of Glucagon for Injection taken: 

Result = (fu/fs) x (CsfCu) x 1 00 

r y = peak response from the Sampie solution 

fi = peak response from the Standard solution 

Cj = concentration of the Standard solution 
(mg/mL) 

Cy = concentration of the Sampie solution (mg/mL) 
Acceptance criteria: 65%-l 10% 

PERFORMANCE TESTS 

• Uniformity OF Dosage UNITS (905): Meets the 

requirements 

IMPURIT1ES 

• ORGANIC fl(V3PURJTIES 

Solution A, Solution B, Mobile phase, System surtabib 
ity solution, Standard solution, Chromatographic sys¬ 
tem , and System suitability: Proceed as directed in 
the Assay . 

Sampie solution: Dissolve the substance to be ex- 
amined In water in order to obtain a concentration of 
0.5 mg/mL of glucagon. 

Analysis 

Sampie: Sampie solution 

Calcu late the percentage of each impurity in the por- 
tion of Glucagon for Injection taken: 

Result == (fu/fr) x 100 

fu - peak response for each impurity 
ir = sum of the responses of ail peaks 
Acceptance criteria; NMT 14% total of afl four 
desamido glucagons is found, and NMT 31% of total 
impuritles and related compounds Is found. 

SPECIFIC TESTS 

® WATER Determination, Method Ic (921): NMT 4.0% 

• pH and Clarity of Soludon: Dissolve it in the solvent 

and in the concentration recommended in the labeling; 
the pH of the solution is between 1.7 and 3.5, and the 
solution is elear. 


* Bacterial Endotoxins Test (85): It contains NMT 10 

USP Endotoxin Units/mg. 

* Steriłfty Tests (71): Meets the reguirements 

* Constituted Solution: At the time of use, it meets the 
requirements for Injections and Implanted Drug Products 
(1), Specifk Tests , Completeness and clarity of Solutions. 

ADDITIONAL REQUIREMENTS 


Change to read: 

* Packaging AND STORAGE; Preserve as described in m Pack * 

oging and Storage Reąuirements (659), injection Packaging, 
Packaging for constitutionm cc n 1 t>. 

* LABELING: The labeling States that the materiał is of re- 

combinant DNA origin. 

* USP reference Standard; (11) 

U5P Endotoxin R5 
USP rClucagon RS 


Giuconolactone 



C 6 H,o0 6 178,14 

D-Cluconic acid 5-lactone; 

Glucono delta-lactone [90-80-2]. 

DEFINITION 

Cluconolactone contains NLT 99.0% and NMT 101.0% of 
giuconolactone {CfiHi 0 O 6 ). 

IDENTIFICATION 

• A, 

Sampie solution: Dissolve 0.5 g of Giuconolactone in 
5 mL of warm water in a test tubę. 

Analysis; To the Sampie solution add 1 mL of freshly dis- 
tifled phenylhydrazine, and heat on a steam bath for 30 
min. Cool the solution, induce crystallfzatlon by scratch* 
ing the inner surface of the test tubę with a alass rod, 
and collect the crystaJs of the phenylhydrazide of 
gluconic add. Dissolve the crystals in lOmL of hot 
water to which a smalł amount of activated charcoal 
has been added, filter, and recrystallize. Wash the erys- 
tals with 2 mL of cold water, and dry the crystals at 
105° for 1 h. 

Acceptance criteria: The crystals obtained melt be¬ 
tween 195° and 200°. 

ASSAY 

* Procedurę 

Sampie: 600 mg 
Titrimetric system 
(See Titrimetry (541).) 

Modę: Residual tltration 
Titrant: 0.1 N sodium hydroxide VS 
Back-titrant: 0.1 N hydrochloric acid V5 
Endpolnt detection: Yisual 
Analysis: Dissolve the Sampie in 100 mL of water in a 
300-mL conical fiask, add 50.0 mL of Titrant, and allow 
to stand for 15 min. Add phenolphthalein TS. Ti tratę 
excess alkali with Back-titrant Perform a blank determi- 
nation. Each mL of Back-titrant is equivalent to 
17.81 mg of giuconolactone (CńHioOfi). 
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Acceptance criteria: 99.0%-101,0% 

IMPURITIES 
*5 LEAD (251) 

Test preparation: Prepare as directed In the chapter. 
Analysis: Use 10 mL of Diluted Standard Lead Solution 
(10 ug of lead) for the procedurę. 

Acceptance criteria: NMT TO ppm 

Delete the foltawSng: 

Heavy Metals (231) 

Test preparation; 40 mg/mL 

Acceptance criteria; NMT 20 ppm® (omcEan-jo^ 2 oi&> 

SPECffFIC TESTS 
O Reducing Substances 

Sample solution; Transfer 10.0 g to a 400-niL beaker, 
adct 40 mL of water, and swirl to dissolve. Add 2 drops 
of phenolphthalem TS, and neutralize with sodium hy- 
droxide solution (1 in 2). Dilute with water to 50 ml, 
and add 50 mL of alkaline cupric tartrate TS. Heat so 
that the solution begins to boil in 4 min, and allow 
boEling to continue for 120 s. Pass the suspension 
through a medium porę size filtering crudble, and wash 
the fil ter with three 5-mL portions of water. Place the 
crucible in an upright position in the odginał beaker, 
add 5 mL of water and 3 ml of nitric acid to the crud¬ 
ble, mix with a gtass rod to ensure complete solution of 
the cuprous oxiae, and wash the solution from the cm- 
cible into a beaker with the aid of 5 mL of water. Add 
bromine TS, usualty 5-10 ml, untii the solution be- 
comes yellow in color, and dilute with water to 75 mL. 
Add a few glass beads, boil untii the bromine has been 
driven off, and coot Slowly add ammonium hydroxide 
untii a deep bfue color appears, then adjust with glacial 
acetic add to a pH of 4, and add water to make 
100 mL 

Analysis: Add 4 g of potassium iodide to the Sample 
solution, and titrate with 0.1 N sodium thiosulfate VS, 
add Ing starch TS just before the end point ts reached. 
Acceptance criteria: NMT 16.1 mL of 0.1 N sodium 
thiosulfate ls consumed. 

ADDITKONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-dosed 
containers. 


GBiscose Eozymatic Test Strip 

* Glucose Enzymatic Test Strip consists of the en- 
zymes glucose oxidase and horseradish peroxid- 
ase, a suitable substrate for the reaction of hy- 
drogen peroxide catalyzed by peroxidase, and 
other inactive ingredients impregnated and dried 
on filter paper. When tested in human urine con- 
taining known glucose concentrations, it reacts in 
the specified times to produce colors correspond- 
ing to the color chart provided. 

Packagmg and storage —Preserve in the onginal Con¬ 
tainer, in a dry place, at contro! ted room temperaturę. 
Identification — Remove the Strips from the Container, and 
test them as directed in the instructions provided by the 


manufacturer, first in dextrose solution (1 in 50) and then in 
sucrose solution (1 in 50): color develops from the dextrose 
solution, but not from the sucrose solution. 

Calibration— 

Glucose standard Solutions —Dssso!ve anhydrous dextrose 
in sępa ratę portions of freshly voided, normaf, glucose-free 
human urine, previously adjusted to a pH of 6.0 with dilute 
formie acid (1 in 5), and with sodium hydroxide solution (1 
in 2), respectively, to obtain sęparatę Solutions of the finaf 
concentrations corresponding to the color chart calibrations 
provlded. Alfow the standardSolutions to stand for 1 hour 
prior to use. 

Procedurę —Remove the Strips from the Container, and 
test each Glucose standard solution as directed in the instruc- 
tions provided by the manufacturer: the colors formed on 
each of the Strips during the specified times match the col¬ 
ors on the color chart provided. 


Glutaminę 


□ o 



CsH^oNiOB 146.14 

1- G łuta minę; 

2- Aminoglutaramic acid [56-85-9]. 

DEFINITION 

Glutaminę contains NLT 98.5% and NMT 101.5% of L-glu- 
tamine (CsH 1D N 2 03 ), calculated on the dried basis. 

IDENTBFICATBON 
a A. BNFRARED ABSORPTION (197K) 

ASSAY 
o Procedurę 

Sample: 150 mg of Glutaminę 
Blank: Mix 3 mL of formie acid and 50 mL of glacial 
acetic add. 

Tftrimetric system 
(See Titrlmetry (541).) 

Modę: Direot titration 
Titrant: 0.1 N perchloric add VS 
Endpoint detection: Potentiometric 
Analysis: Dissolve the Sample in 3 mL of formie add 
and 50 mL of glacial acetic acid, and titrate with the 
TitranL Perform a Blank determination. 

Calcufate the percentage of glutaminę (GH^N^Ch) in 
the Sample taken: 

Result = [[(V$ -V B )xNx f\/W] x 100 

- volume of Titrant consumed by the Sample 
(mL) 

= volume of Titrant consumed by the Blank (ml) 

N = actua! normality of the Titrant (mEq/mL) 
f - equivalency factor, 1464 mg/mEq 

W ~ Sample weight (mg) 

Acceptance criteria: 98.5%-101.5% on the dried basis 

IMPURITIES 

o Residue on Ignition (28T): NMT 0.3% 

® Chlorsde and Sułfate, Chloride (221) 

Standard solution: 0.50 mL of 0.020 N hydrochloric 
acid 
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Sample: 0,7 g of Glutaminę 
Acceptance criteria: NMT 0,05% 

* Chloride and Sulfate, Sulfate {2 21) 

Standard solution: 0.25 mL of 0.020 N sulfuric add 
Sample: 0.8 g of Glutaminę 
Acceptance criteria: NMT 0.0 3% 

* Iron (241): NMT 30 ppm 


Defete the folhwlng: 

•* Heaw Metals, Method i (231): NMT 15 ppm# t . 

jaiv2018} 

* Related Compounds 

Standard solution: 0.05 mg/mL of USP Glutaminę RS 
in water 

Sample solution: 10 mg/mL of Glutaminę in water 
Chromatographic system 
(See Chromatography (621), Thin-Layer Chromała- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
ge! mrxture 

Application voLume: 5 jiL 

Developlng solvent system: Butyl alcohol, glacial ace- 
tic acid, and water (3:1:1) 

Spray reagent: 2 mg/mL of ninhydrin in a mixture of 
butyl alcohol and 2N acetfc acid (95:5) 

Analysis: Dry the piąte at 80° for 30 min. Spray the 
piąte with Spray reagent , heat at 80° for 10 min, and 
examine under white light. 

Acceptance criteria: No secondary spot of the Sample 
solution is larger or morę intense tnan the principal spot 
of the Standard solution (NMT 0.5%). 

SPECIFIC TEST5 

* OPTfCAL Rotation, Specific Rotation (781S) 

Sample solution: 40 mg/mL in water. Warm at 40 c to 
dissolve, 

Analysis: Proceed as directed In the chapter, except 
measure at 20°. 

Acceptance criteria: +6.3° to +7.3° 
o Loss on Drying (731): Dry a sample at 105 fi for 3 h: it 
loses NMT 0.3% of its weight. 

ADDITIONAL REQUIREMENT5 

* Pac it ag ing and Storace: Presen/e in wefl-closed eon tai n- 
ers, and storę at controlled room temperaturę. 

* USP REEERENCE STANDARD5 (11) 

USP Glutaminę RS 


Glutaral Concentrate 


A~A 


CsHgOj 100.12 

Pentanedial; 

C.lutaraldehyde [111-30-8]. 

DEFINITION 

Glutaral Concentrate is a solution of glutaraldehyde in Puri- 
fied Water. It contains NLT 100.0% and NMT 104.0% of 
the tabeled amount of glutaral (C$HsQi). The labeled 
amount is 50.0 g of CsHs0 2 per 100 g of Concentrate. 

IDENTIFICATION 

• A. 

Solution A: Add 4 mL of sulfuric add to 0.8 g of 2,4- 
dinitrophenylhydrazine, then add 6 mL of water, drop- 
wise, with swiriing. When dissolulion is essentialiy com- 


plete, add 20 mL of alcohol, and fslter. The fUtrate is the 
2,4-dimtrophenylhydrazine reagent. 

Analysis: Add 0.4 mL of Concentrate to 20 mL of 5o/u- 
tion A , mix by swiriing, and allow to stand for 5 min. 
Collect the precipitate on a filter, and rinse thoroughly 
with alcohol, Dissolve the precipitate in 20 mL of hot 
ethylene dichloride, filter, and cool the flltrate in an ice 
batn until ery stal lization occurs. Collect the precipitate 
on a filter. Redissolve the precipitate by refluxing with 
30 mL of acetone, filter, and cool the flltrate in an ice 
bath until c rys ta I li za tro n occurs. Collect the precipitate 
on a filter. 

Acceptance criteria: The 2,4-dinitrophenylhydrazone so 
obtained melts at 185°-l 95°, within a 3° rangę (see 
Melting Rangę or Temperaturę (741)). 

AS5AY 
* Procedurę 

Solution A: 35 g/L of hydroxylamine hydrochloride 
prepared as foliows. Dissolve 35 g of hydroxylamine hy- 
drochlonde in 150 ml of water in a 1000-mL volumeb 
ric fiask. Add isopropyl alcohol to volume. 

Solution B: Transfer 65 mL of triethanolamine to a 
glass-stoppered, 1000-mL volumetric fiask, and add 
water to volume. 

Analysis: To 500 mL of Solution A add 15 mL of a solu¬ 
tion of bromophenol blue in alcohol (1 in 2500), and 
add Solution B from a buret to obtain a neutralized so¬ 
lution that appears greenish-blue by transmitted Jight 
Transfer 65,0 mL of the neutralized solution to a glass- 
stoppered, 500-mL conical fiask, add 50,0 mL of Solu¬ 
tion fi, purge with nitrogen, and insert the stopper, Add 
a weighed quantity of Concentrate containing 1.2 g of 
glutaral by means of a suitable weighing pipet. Insert 
the stopper, and allow to stand for 60 min, swiriing the 
fiask occasionally. Tltrate with 0.5 N sulfuric add VS to 
a greenish-blue endpomt, and perform a blank determi- 
nation (see Titrimetiy (541), Residual Titrotions). 

Cal tuła te the percentage of the labeled amount of 
glutaral (CsHaCb) in the Concentrate taken: 

Result = {[(V B - V$)xNx F\/W} x 100 

V 8 = volume of 0.5 N sulfuric acid VS consumed by 
the blank (mL) 

Vs = volume of 0,5 N sulfuric acid VS consumed by 
the Sample solution (mL) 

N - nor mai i ty of the sulfuric acid 
F = equivalency factor for giutaraldehyde, 

0.05006 g/mEq 

W - weight of Concentrate taken (g) 

Acceptance criteria: 100,0%-l 04.0% 

IMPURITIES 


Delete the fothwing: 

* Heaw Metals (231): NMT 10 ppm# (offKiaJ 

SPECIFIC TISTS 

• Specific Gravity (841): 1.126“! .1 35 at 20° 

* acidity 

Analysis: iransfer 60.0 g to a conical fiask, add phenoi- 
phtnalein TS, and titrate with 0.10 N alcoholic potas- 
sium hydroxide to a plnk endpoint that is permanent 
for NLT 15 s, 

Acceptance criteria: NMT 40 mL of 0.10 N potassium 
hydroxide is consumed, correspondlng to NMT 0.4% 
(w/w) of acid, calcuiated as acetie acid. 

• PH (791): 3.7-4.5 

* Clarity of Solution 

Analysis: Transfer 5.0 mL of Concentrate to a glass- 
stoppered, 100-mL graduated cylinder, add water to 
obtain 100 ml of mfxturą insert the stopper, and mix 
by invertrng the graduated cylinder several times, Allow 
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the bubbles to rise, and view downward through the 
solution agalnst a dark background. 

Acceptance criteria: The solution is elear. 

ADDHTiONAL REQUiREMENT5 

o Packacjnc and Storage: Presen/e in tlght containers, 
protected from light, and avord exposure to excessive 
neat 

■ ILabiung: The labeJ States that this article is not mtended 
for direct adminlstration to humans or anrmals. 


Glyburide 



CzjHibCINjGjS 494.00 

Benzamide, 5-chloro-N-[2-[4'[[[(cydohexylamino)carbon- 
yllamino]-sulfonyE]phenyl]ethy3]“2-metnoxy“. 
]-[[p-[2-(5-ChlorO“(>anisamido)efhyl]phenylJsuJfonyl]- 
3-cyclohex-ylurea [10238-21 - 8 ], 

» Glyburide contains not less than 98.0 percent 
and not morę than 102.0 percent of 
C 23 H 28 CIN 3 O 5 S, calcufated on the dried basis. 

IPadtaging and storage— Preserve in tigbt containers, 

USP Reference standard 5 (71)— 

USP Glyburide RS 
Identification— 

A: Infrared Absorption (197M). 

B: The chromatogram of the Assaypreporation obtained 
as directed in the Assay exhibits a major peak for glyburide, 
the retention time of whleh corresponds to that exhibited in 
the chromatogram of the Standard preporation , both relative 
to the internat standard, as obtained m the Assay. 

Loss on drying —Dry it at 105° for 6 hours: it loses not 

morę than 1 . 0 % of its weight 

Restdue on ignition (281): not morę than 0 . 5 %. 


1.5% of any impurity, which elutes before glyburide, is 
found; not morę than 0.5% of any other ?ndividua! impurity 
is found; and not morę than 2 . 0 % of total impurities is 
found. 

Assay— 

Mobile phose —Dissolve 2.6 g of monobaslc ammonium 
phosphate in 450 ml of water. Add 550 ml of acetonitrile, 
fiJter, and degas. Adjust, if necessary, with phosphorie acid 
or sodium hydroxide to a pH of 5.25 ± 0.30. Make adjust- 
ments if necessary (see System Suitabitity under Chromotog- 
raphy (621)). 

InternaI standard soiution —Dissofve progesterone in ace- 
tonitriie to obtain a solution containing about 0.2 mg per 
mL 

Standard preporation —To about 7 0 mg of USP Glyburide 
RS, accuratefy weighed, add 20.0 mL of interna! standard 
solution , and shake vigorousJy to dissolve. Add 4.0 mL of 
water, and mix. 

Assay preporation —To about 10 mg of Glyburide, accu- 
rately weighed, add 20.0 mL of Interna! standard solution , 
and shake vigorously to drsso!ve. Add 4.0 mL of water, and 
mix. 

Chromatographic system (see Chromatography (621 )}•—The 
llquid chromatograph is eauipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing L7. 
The flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preporation , and record the peak responses as di¬ 
rected for Procedurę: the relative retention times are about 
0.4 for glyburide and 1.0 for progesterone; the resolution, 

R, between glyburide and progesterone Is not less than 5.0; 
and the refative standard deviation for replicate injections is 
not morę than 2 . 0 %. 

Procedurę —Separately inject equal volumes (about 10 pi) 
of the Standard preporation and the Assay preporation into 
the chromatograph, record the chromatograms, and meas- 
ure the heights for the major peaks. Calculate the quantity, 
in mg, of C^HzaCiN^OsS in the portion of Glyburide taken 
by the formula: 

Ws(RufRs) 

in which Is the weight, in mg, of USP Glyburide RS taken 
to prepare the Standard preporation; and Ru and are the 
peak height ratlos obtained from the Assay preporation and 
the Standard preporation, respective!y. 


Delete the foltowing: 

*Heavy metals, Method II (231): 0.002%.® lomal 

Cfaromatograpfok purity— 

Mobile phase —Prepare as directed in the Assay , 

Test solution —To about 10 mg of Glyburide, a cc u ratę ly 
weighed, add 10 mL of acetonitrile, and shake to dtssoIve. 
Ado 4 ml of water, and mix. 

Chromatographic system —The llquid chromatograph is 
equipped with a 254-nm detector and a 4.6-mm x 25-cm 
column that contains packing L7. The ffow ratę is about 
2 mL per minutę, Chromatograph the Test solution , and re¬ 
cord the peak responses as directed for Procedurę: the col¬ 
umn efficiency is not less than 3500 theoreticaf plates. 

Procedurę— Inject a volume (about 20 uL) of the Test solu¬ 
tion into the chromatograph, record the chromatogram, 
and measure the areas for the major peaks. Calcufate the 
percentage of each impurity in the portion of Glyburide 
taken by the formula: 

100(r,/r,) 

in which n is the peak response for each impurity; and r 5 is 
the sum of the responses of all of the peaks: not morę than 


GlyfoyrBde Tablets 

DEFINITION 

Glyburide Tablets contain NLT 90,0% and NMT 110 . 0 % of 
the labeled amount of glyburide (G 23 H 2 BCIN 3 O 5 S), 

IDENTIFICATION 

* A. INFRARED ABSORPTION (T97K) 

Sample: Grind a number of Tablets, equiva!ent to 
15 mg of glyburide, to a fine powder. Add 30 mL of 
acetonitrile, and shake. Fllter the mixture, eyaporate the 
filtrate to dryness, and dry the residue under vacuum at 
60° for 3 h. 

Acceptance criteria: Meet the requlrements 

® B. The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard solution , as 
obtained in the Assay , 

ASSAY 

• PROCEDURĘ 

Mobile phase: Dissofve 2,6 g of monobasic ammonium 
phosphate in 450 mL of water, Add 550 ml of acetoni- 
triJe, fliter, and degas. Adjust, if necessary, with phos- 
phoric add or sodium hydroxlde to a pH of 5,25 ± 

0,30. 
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System suitability stock salution: OJ mg/mL of USP 
Glyburide Related Compound A in acetonitrile 
System suitability solution: To 10 mg of USP Glyburide 
R5 add 20 mL of the System suitability stock solutton, 
and shake vigorous!y to dissolye. Add 4.0 ml of water. 
Standard solution: To 10 mg of USP Glyburide RS add 
20,0 mL of acetonitrile, and shake vigorously to dis¬ 
solye. Add 4.0 mL of water. 

Sample solution: Transfer NLT 20 Tablets to a suitable 
Container. Add water equfvalent to 0,4 mL of water per 
mg of glyburide, and swirl to dtsperse and wet Tablet 
materiał, Then add acetonitrile equivalent to 2.0 ml of 
acetonitrile per mg of glyburide, and shake for 30 min. 
Centrifuge a portion of the suspension, and use the 
elear supernatanL 
Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing L7 
Flow ratę: 2mL/min 
fnjection volume: 10 flL 
System suitability 
Sample: System suitability solution 
[NOTĘ—The relative retention times for glyburide related 
compound A and glyburide are about 0.5 and 1.0, 
respectively.] 

Suitability reąulrements 

Resolution: NLT 4,0 between glyburide related com¬ 
pound A and glyburide 
Relative standard deviation: NMT 2.0% for 
glyburide 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
glyburide (CajH^CINjOsS) in the portion of Tablets 
taken: 

Result = (rJn) x (W s /Vs)/(W 0 /Vu) x 100 

ftr = peak response from the Sample solution 

fi = peak response from the Standard solution 

Ws = weight of USP Glyburide RS, used to prepare 
the Standard solution (m^) 

l/s = sum of yolumes of acetonitrile and water used 
to prepare the Standard solution (mL) 

Wo - nominał amount of glyburide used to prepare 
the Sample solution (mg) 

Vu ~ sum of yolumes of acetonitrile and water used 
to prepare the Sample solution (mL) 

Acceptance criteria: 90.0%-t 10,0% 

PERFORMANCE TESTS 
* Dissolution (711} 

Test 1 (nonmicronized glyburide) 

Medium: 0.05 M borate buffer, pH 9.5 (381.5 g of 
sodium borate and 19.1 g of sodium hydroxide in 20 L 
of water, and adjust with phosphork acid to a pH of 
9.5 ± 0.1); 500 mL 
Apparatus 2: 75 rpm 
Time: 45 min 

Mobile phase: Acetonitrile and water (1:1) containing 
4.0 mL of phosphork acid per L of solution 
Standard stock solution: 0.15 mg/mL of USP Glybu¬ 
ride RS in Medium . Sonicate for about 25 min to dis¬ 
solye, and dilute with Medium to vo!ume. 

Standard Solutions: Dilute the Standard stock solution 
with Medium to obtain 0.003 mg/mL (for Tablets la¬ 
beled to contain 1.5 mg), 0.006 mg/mL (for Tablets la¬ 
beled to contain 3.0 mg), 0.009 mg/mL (for Tablets la¬ 
beled to contain 4,5 mg), and 0.012 mg/mL (for 
Tablets labeled to contain 6.0 mg). 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. 


Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV215nm 

Column: 4.6-mm x 30-cm; 10-pm packing LI 
Flow ratę: 2 mL/min 
Injection yolume: 50 pL 
System suitability 
Sample. 5 tandard s ulu i tut t 
Suitability reguirements 
Tailing factor: NMT 2.0 
ReJative standard deviation: NMT 3,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
glyburide (Cz^HUCINsOsS) dissolved: 

Result = (rJn) x (Cs/L) x / x 100 

ru ~ peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs = concentration of the Standard solution 

L 

V - voiume of Medium , 500 mL 

Tolerances: NLT 70% (Q) of the labeled amount of 
glyburide (C^hheGNjOsS) is dissolved. 

Test 2 (micranized glyburide): If the product complres 
with this test, the labeling indicates tnat it meets USP 
Dissolution Test 2 . 

Medium: 0.05 M phosphate buffer, pH 8.5 (6.8 g of 
monobasic potassium phosphate and 1.99g of sodium 
hydroxide in 1 L of water, and adjust with diluted 
phosphork acid or diluted sodium hydmxlde to a pH 
of 8.5 + 0.05); 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Mobile phase: Acetonitrile and water containing 5 g/L 
of monobasic ammonium phosphate (480:520) 
Standard stock solution: transfer 67 mg of USP 
Glyburide RS to a 500-mL volumetric fiask, dissolye in 
40 mL of methanol with sonication for 5 min, and dl* 
lute with Medium to volume. 

Standard Solutions: Dilute the Standard stock solution 
with Medium to obtain Solutions having known con- 
centrations of 0,0017 mg/mL (for Tablets labeled to 
contain 1.5 mg), 0,0034 mg/mL (for Tablets labeled to 
contain 3 mg), 0,0047 mg/mL (for Tablets labeled to 
contain 4.5 mg), and 0.0067 mg/mL (for Tablets la¬ 
beled to contain 6 mg). 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.5-pm porę size. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector; UV 215 nm 

Column: 4.0-mm x 25-cm; 10-|jrn packing L7 
Flow ratę: 1,5 mL/min 
Injection yolume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tatllng factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
glyburide dissolved: 

Result = (fu/fs) x (Cs/L) x V x 100 

ru *= peak response from the Sample solution 

fs - peak response from the Standard solution 

Cs - concentration of the Standard solution 
(mg/mL) 


(mg/mL) 

= labef claim (mg/Tablet) 


USP 40 


Official Monogmphs / Glyburide 441 7 


i = label daim (mg/Tablet) 

V - yoiume of Medium, 900 ml 
Tolerances: NLT 75% (Q) of the labeled amount of 
glyburide (CijM^CINiOiS) is dissolyed. 

Test 3 (micronized glyburide): If the product complies 
with this test, the fabeling indicates that it meets USP 
Dissolution Test 3. 

Medium: 0.05 M phosphate buffer, pH 7.5 (40.8 g of 
monobasic potassium phosphate and 9.4 g of sod tum 
hydroxide, tn 6 L of water, and adiust with diluted so- 
dium hydroxide to a pH of 7.5 ±6.1); 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Mobile phase: Proceed as direeted in the Assay. 
Diiuent: Aceton itrile and water (5:1) 

Standard stock solution: 0.67 mg/mL of USP Glybu¬ 
ride RS in Diiuent 

Standard solution: 6.7 pg/mL of USP Glyburide RS in 
Medium from the Standard stock solution 
Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. 
Chromatographic system 
(See Chromatography (621}, System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing L7 
Flow ratę: 2 mL/min 
Injection volume: 75 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard soiuthn and Sample solution 
Calculate the percentage of the labeled amount of 
glyburide (C 2 *H 2 bC!N*O s S) dissolved: 

Re suit = (rjfj) x (Q/L) x V x 100 

fu = peak response from the Sample solution 

a - peak response from the Standard solution 

Q = concentration of the Standard solution 
(mg/mL) 

t = labeldaim (mg/Tablet) 

V - yoiume of Medium, 900 mL 
Tolerances: NLT 75% (Q) of the labeled amount of 
glyburide (C^hhaCIN^OsS) is dissolyed. 

Test 4 (nonmicronized glyburide): If the product com¬ 
plies with this test, the labefing indicates that it meets 
USP Dissolution Test 4. 

Medium: 0.05 M borate buffer, pH 8.0, with 0.014 M 
hexadecyltrimethylammonium bromide (prepared by 
dissphring about ISO.Og of h exa decyl tri met hy lam- 
monium bromide, 55.6 g of boric acid, 67.1 g of po¬ 
tassium chloride, and 2,8 g of sodium hydroxide in 
1500 mL of water at 50° under yigorous stirring for 
several hours, cooling to room temperaturę, difuting 
with water to 2000 mL, adjusting with diluted hydro- 
ehloric acid or diluted sodium hydroxide to a pH of 
8.00 ±0.05, and diluting 50 mL of this solution with 
water to 900 ml); 900 mL 
Apparatus 1: 50 rpm 
Time: 45 min 

Mobile phase: Acetonitrile and water (11:9) contain- 
ing 5,2 g of monobasic ammonium phosphate for 
each 2 L 

Standard stock solution: 0,27 mg/mL of USP Glybu¬ 
ride RS in alcohol. Transfer 1.0 mL of this solution to a 
100-mL yolumefric fiask, and dilute with Medium to 
yoiume. 

Standard solution: 2.8pg/mL of USP Glyburide RS in 
Medium from the Standard stock solution 
Sample solution: Pass a portion of the solution under 
test through a suitable filter of 5-pm porę size. ' 


Chromatographic system 
(See Chromatograpny (621 >, System Suitability .) 

Modę: LC 

Detector: UV 226 nm 
Column: 4,ó-mm x 25-cm; packing L7 
Flow ratę: 2 mL/min 
Injection yoiume: 100 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
glyburide (C^hbeCINiOiS) dissolyed: 

Result = (rjrd x (Cs/i) x V x 100 

fu - peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs - concentration of the Standard solution 
(mg/mL) 

i = label daim (mg/Tablet) 

V = yoiume of Medium, 900 mL 
Tolerances: NLT 75% (Q) of the labeled amount of 
glyburide (CnH^CINiOsS) is dissolyed. 

Test 5 (micronized glyburide): If the product complies 
with this test, the laoeling indicates that rt meets USP 
Dissolution Test 5. 

Medium: 0.05 M phosphate buffer, pH 7.5 (40,8 g of 
monobasic potassium phosphate and 9.4 g of sodium 
hydroxide, in 6 L of water, and adjust with diluted so¬ 
dium hydroxide to a pH of 7.5 ± 0.1); 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: USP Glyburide RS tn Medium in a 
concentration similar to the one expected In the Sam¬ 
ple solution 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. Dilute with Medium , if 
necessary. 

Mobile pnase, Diiuent, Chromatographic system, 
System suitability, and Analysis: Proceed as di- 
rected for Test 3. 

Tolerances: NLT 75% (Q) of the labeled amount of 
glyburide (CziHzbGNiOsS) is dissolved. 

IMPURITIES 
* 0RGANIC IMPURITIES 

Mobile phase: Dissolye 0.087 g of dibasic potassium 
phosphate and 0.672 g of monobasic potassium phos¬ 
phate in 550 mL of water to obtain a solution with a 
pH of 6.00 ± 0.05, Add 450 mL of methanol. 

Diiuent: Dissolye 0.871 g of dibasic potassium phos¬ 
phate in 550 mL of water, and dilute with methanol to 
1 L 

Standard stock solution: 0.1 mg/mL each of USP 
Glyburide RS and USP Glyburide Related Compound A 
RS in methanol 

Standard solution: 0.0004 mg/mL each of USP Glybu- 
ride RS and USP Glyburide Related Compound A RS in 
Mobile phase from the Standard stock solution, This solu- 
tion is stable for 48 h when stored at room 
temperaturę. 

Sample solution: Weigh, and powder NLT 20 Tablets. 
Transfer a portion of tne powder, equivalent to about 
20 mg of glyburide, to a 100-mL yolumetric fiask. Add 
80 mL of Diiuent , and sonicate for 15 min, then shake 
the fiask for 10 min. Dilute with Diiuent to yoiume, and 
mix. Centrifuge a portion of this solution, and use a 
elear supernatant. This solution is stable for 14 h when 
stored at room temperaturę. 
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Chromatographic system 

(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Deteetor: UV 215 nm 

Column: 3.9-mm x 15-em; 44im packing L 7 

Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume: 20 p.L 
System suitabiiity 
Sampie: Standard solution 

[Notę —The relative retention times for glyburide related 
compound A and glyburide are about 03 and 1.0, 
respectlvely.] 

Suitabiiity requirements 

Resolution: NLT 15 between glyburide related com¬ 
pound A and glyburide 

Eelative standard deviation: NMT 5% for glyburide 
related compound A 
Analysis 

Samples: Sampie solution and Standard solution 
Calcuiate the percentage of glyburide related com¬ 
pound A rn Lne portion of Tablets taken: 

Resuit - (ru/rs) x (G/Cu) x 100 


ru = peak response of glyburide related compound 
A from the Sampie solution 

r s = peak response of glyburide related compound 
A from the Standard solution 

Q - concentration of USP Glyburide Related 

Compound A RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of glyburide in the 
Sampie solution (mg/mL) 

Acceptance criteria 

GlyDuride related compound A: NMT 53% 



ADD9TIONAL REQUIREMENTS 

* PACKACłNG and Storage: Preserve In well-dosed contain 

ers. Storę at controlled room temperaturę, 

* Labeling: When morę than one Dlssolution test is given, 

the labeling States the Dlssolution test used only if Test I 
is not usedT 

* USB* Reference Standard* (11) 

USP Glyburide RS 

USP Glyburide Related Compound A RS 
4-[2-(5-Chioro-2-methoxybenzamido)ethyJ]ben- 
zenesulfonamide, 

CiaH 1? CIN 2 03 368.83 


Glyburide and Metformin 
Hydrochloride Tablets 

DEFINITION 

Glyburide and Metformin Hydrochloride Tablets contain NLT 
90.0% and NMT 110,0% of the labeled amounts of 
glyburide (C^HsaClNjOsS) and metformin hydrochloride 
(CHuNs-HCI), 

IDENTIFICATION 

* A. Glyburide: The retention time of the glyburide peak 

of the Sampie solution corresponds to that of the Stan¬ 
dard solution , as obtained in the Assay for Glyburide. 

• B, Metformin Hydrochloride: The retention time of the 

major peak of the Sampie solution corresponds to that of 
the Standard solution , as obtained in the Assay for 
Metformin Hydrochloride. 


ASSAY 
« Glyburide 

Buffer: 28.8 g/L of monobasic ammonium phosphate 
Mobile phase: Acetonitrile and Buffer (40:60). Adjust 
with 1 N sodium hydroxide to a pH of 53. 

Dlluent: Acetonitrile and water (50:50) 

Standard stock solution: 0.25 mg/mL of USP Glyburide 
RS prepared as follows. Transfer a weighed amount of 
USP Glyburide RS to a suitable volumetric fiask. Drssolve 
first in the acetonitrile, using 50% ot the tinal volume, 
and then dilute with water to volurme. 

Standard solution: 0.025 mg/mL of USP Glyburide RS 
In Dlluent , from the Standard stock solution 
System suitabiiity solution 1: Prepare a solution eon* 
tarnina 0.025 mg/mL of USP Glyburide Related Com¬ 
pound A RS In Dlluent Transfer 50 |il_ of tbis solution to 
a 50-mL volumetric fiask, and dilute with Standard solu¬ 
tion to volume. 

System suitabiiity solution 2: 5.0 mg/mL of USP 
Metformin Hydrochloride RS in System suitabiiity solution 
1 

Sampie solution: Dissolve NLT 5 Tablets in Dlluent by 
stlrring with a magnetic stirring bar for at least 1 h. 
Dilute to obtain a solution containing 0.025 mg/mL of 
glyburide, based on the label da im. Centnfuge a por¬ 
tion of this solution at 3000 rpm for 10 min and use 
the elear supernatant [Notę— Retain a portion of this 
solution for the Assay for Metformin Hydrochloride.] 
Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Deteetor: UV 230 nm 

Column: 4.6-mm x 15-cm; S-pm packing L7 

Column temperaturę: 40® 

Flow ratę: 1 2 ml/min 
Injection volume: 1 00 pL 

Run time: 1.25 times the retention time of glyburide 
System suitabiiity 

Sampie: System suitabiiity solution 2 
[Ngte —The relatlve retention time for glyburide related 
compound A is about 030 with respect to glyburide.] 

Suitabiiity reguirements 

Refative standard deviation: NMT 1.5% for the 
glyburide peak; NMT 10% for the glyburide related 
compound A peak 
Analysis 

Samples: Standard solution and Sampie solution 
Calcuiate the percentage of the labeled amount of 
glyburide (C 23 H 2 BCIN 3 O 5 S) in the portion of Tablets 
taken: 

Resuit = (ru/cs) x (O/Cy) x 100 

ru = peak response of glyburide from the Sampie 
solution 

r* = peak response of glyburide from the Standard 
solution 

C s = concentration of USP Glyburide RS in the 
Standard sofution (mg/mL) 

C u - nominał concentration of glyburide in the 
Sampie solution (mg/mL) 

Acceptance criteria: 9Q.G%-110 l G% of the labeled 
amount of glyburide 
« Metformin Hydrochloride 

Buffer: Transfer 1 ,0 g each of sodium heptanesulfonate 
and sodrum chloride to a 2000-mL voJumetrie fiask. 

Add 1800 mL of water, and adjust with 0.06 M phos- 
phoric add to a pH of 335, Dilute with water to 
volume. 

Mobile phase: Acetonitrile and Buffer (10:90) 

[Notę—T o improve the separation, the composition of 
acetonitrile and Buffer may be changed to 5:95, if 
necessary.] 
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Diluent: Acetonitrile and water (1:40) 

Standard solution: 0.25 mg/mL of USP Metformin Hy¬ 
drochloride RS in Diluent [Notę—S onicate to achieve 
complete dissolution, if necessary.] 

System suitabilsty stock solution: 25 ^ig/mL each of 
USP Metformin Related Compound B RS and USP 
Metformin Related Compound C RS in Diluent 
System suitability solution: Transfer 0,5 mL of the Sys¬ 
tem suitobifity stock sotution to a 50-mL volumetric fiask, 
and dilute with Standard solution to volume. 

Sample solution: Dilute with water a portion of the 
retained Sample solution from the Assay for Glyburide to 
obtain 0.25 mg/mt of metformin hydrochloride based 
on the iabel claim. 

Chromatographk system 
(See Chromatograpny <621 ), System Suitability,) 

Modę: LC 

Detector: UV 218 nm 

Column: 3.9-mm x 30-em; 10-pm packing LI 
Coiumn temperaturę: 30° 

Flow ratę: 1 mL/mln 
Injection volume: 5 jiL 
System suitability 
Sample: System suitability solution 
[Notę—T he relative retention times for metformin re- 
fated compound B, metformin, and metformin reiated 
compound C are about 0,86, 1.0, and 2.1-2.3, respec- 
tively. Metformin related compound C can have a vari- 
able retention time. The composition of acetonitrile 
and Buffer in Mobile phase may be changed to 5:95, if 
it elutes at a re!ative retention time of less than 2 , 1 .] 
Suitability reguirements 
ResoEution: NLT 1.5 between metformin related 
compound B and metformin 
Taiiing factor: 0.8-2.0 for the metformin peak 
Relative standard devlation: NMT 1.5% for the 
metformin peak; NMT 10% each for the metformin 
related compound B and metformin related com¬ 
pound C peaks 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of the labeled amount of 
metformin hydrochloride (C 4 H 11 N 5 - HCI) in the portion 
of Tablets taken: 

Result = (r^/r 0 x (Cs/Cu) x 100 

ru = peak response of metformin from the Sample 
solution 

rj - peak response of metformin from the Standard 
solution 

Cs = concentration of USP Metformin 

Hydrochloride RS in the Standard solution 
(mg/mL) 

C u - nominał concentration of metformin 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90,0%-n0.0% of the labeled 
amount of metformin hydrochloride 

PERFORMANCE TESTS 
a DlSSOLUTION (711) 

Test 1 
Glyburide 

Medium: 0,05 M boric acid and 0,05 M potassium 
chloride solution. Prepare by dissoMng 3.09 g of bo- 
ric acid and 3.73 g or potassium chloride in 250 mL 
of water, adjust wtth 1 N sodium hydroxide to a pH 
of 9.5, and di lute with water to 1 L; 500 mL. 
Apparatus 2 : 75 rpm 
Time: 30 min 

Standard solution: 0.1 mg/mL of USP Glyburide RS 
prepared as follows. Transfer a weighed amount of 
USP Glyburide RS to a suitable volumetric fiask, dis- 
solve First in acetonitrile, using 20% of the finał voL 


ume, then dilute with Medium to volume. Dilute fur- 
ther with Medium to obtain a solution having a 
glyburide concentration, in mg/mL, of (L/500), where 
I is the label claim of glyburide in mg/Tablet. 

Sample solution: Sample per Dissolution (711), Pass a 
portion of the solution under test throuah a polypro- 
pylene filter of 0.45-pm porę size or a glass frber filier 
of 1 -jum porę size. 

Buffer: 28.8 g/L of monobasic ammonium phosphate 
in water 

Mobile phase: Acetonitrile and Buffer ( 1:1). Adjust 
with 1 N sodium hydroxide to a pH of 5.3. 
Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 230 nm 

Column: 4,6-mm x 15-tm; 5-pm packing L7 
Column temperaturę: 30° 

Flow ratę: 1.5 m L/min 
Injection volume: 200 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Taiiing factor: 0.8-2.0 
Relative standard deviation: NMT 2% 

Analysis 

Samples: Standard solution and Sample solution 
Determme the percentage of the labeled amount of 
glyburide (C^HżeCINiOsS) dissolved: 

Result ^ (ru/fj) x (Cs/L) x V x 100 

ru - peak response of glyburide from the Sample 
solution 

n - peak response of glyburide from the Standard 
solution 

Ci = concentration of USP Glyburide RS in the 
Standard solution (mg/rnl) 
l = label claim of glyburide (mg/Tablet) 

V - volume of Medium , 500 mL 
Tolerances: NLT 85% (Q) of the labeled amount of 
glyburide is dis$olved. 

Metformin hydrochloride 

Medium: 0.05 M phosphate buffer, pH 6.8. Prepare 
by dissoMng 6,8 g of monobasic potassium phos¬ 
phate in 1000 mL of water, and adjust with 0.2 N 
sodium hydroxide to a pH of 6,8 ± 0.1; 1000 mL. 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: Dissolve a guantity of USP 
Metformin Hydrochloride RS in Medium, to obtain a 
solution having a metformin hydrochloride concentra¬ 
tion, In mg/mL, of (L/1000), where L Is the label 
claim of metformin hydrochloride in mg/Tablet. Di¬ 
lute further, if necessary, with Medium. 

Sample solution: Sample per Dissolution (711), Pass a 
portion of the solution under test through a polypro¬ 
py lene filter of 0.45-fim porę size or a glass frber filter 
of 1 -jim porę size, Dilute with Medium , if necessary, 
to a concentration similar to that of the Standard 
solution. 

InstrumentaJ condltions 

(See Ultraviolet-Vi$ible Spectroscopy (857),) 

Modę: UV-Vis 

Analytrcal wavelength: 232 nm 
Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of the labeled amount of 
metformin hydrochloride (GtHnNs - HG) dissolved: 

Result = (AJ As) x (CJL) x V x D x 100 

Au - absorbance of the Sample solution 
As - absorbance of the Standard solution 
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Q - concentration of USP Metformin 

Hydrochloride RS in the Standard solution 
(mg/mL) 

L - label daim (mg/Tablet) 

V “ volume of Medium f 1000 ml 
D = dilution factor for the Sampte solution 
Tolerances: NLT 85% (Q) of the labefed amount of 
metformin hydrochloride is dissolved. 

Test 2 
Glyburide 

Medium: 0.05 M boric acid and 0.05 M potassium 
chiortde solution. Prepare by dissolving 3,09 g of bo- 
ric acid and 3.73 g ot potassium chloride in 250 mL 
of water, adjust with 1 N sodium hydro* Ide to a phf 
of 9.5, and dilute with water to 1 L; 500 mL. 
Apparatus 2: 75 rpm 
Time: 30 min 

Solution A: DIsso!ve 0.288 g of sodium lauryl sulfate 
in 700 ml water. 

Mobile phase: Acefonitrile, Solution Ą and triethyl- 
aminę (300:700:2). Adjust with phosphoric acid to a 
pH of 7,2. 

Standard stock solution: 0,1 mg/mL of USP Glybu¬ 
ride RS prepared in acetonitrile 
Standard solution: Dllute Standard stock soiution 
with Medium to obtain a solution havinq a glyburide 
concentration, in mg/mL, of (L/500), where i is the 
label daim of glyburide in mg/Tablet. 

Sample solution: Sample per Dissolution (711). Pass ^ 
ortion of the solution under test through a mem- 
rane filter of 0.45-pm porę size. 

Chromatographic system 
(See Chromatography (62 1), System Suita bili ty.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-rnm x 15-cm; 5-pm packing L7 
Column temperaturo: 40° 

Flow ratę: 2 mL/min 
Injection volume 

Por Tablets labeled to contarn 5 mg/500 mg and 

2.5 mg/500 mg: 20 ul 

For Tablets labeled to contain 1.25 mg/250 mg: 

50 pL 

Run time: 8 min 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Determine the pereentage of the labeled amount of 
glyburide (GsH^fiCINsOsS) dissolved: 

Result = (r u frs) x (Cs/L) x 100 

r u = peak response of glyburide from the Sample 
solution 

rs - peak response of glyburide from the Standard 
solution 

Cs = concentration of USP Glyburide RS in the 
Standard solution (mg/mL) 

L - label daim of glyburide (mg/Tablet) 

V = volume of Medium , 500 mL 

Tolerances: NLT 80% (Q) of the Jabeled amount of 
glyburide is dissolyed, 

Metformin hydrochloride 

Medium: 0.05 M phosphate buffer, pH 6.8. Prepare 
bv dissolving 6,8 g of monobasic potassium phos- 
pnate in 1000 mL of water, and adjust with 0.2 N 
sodium hydroxide to a pH of 6.8 ±0.1; 1000 mL. 
Apparatus 2: 50 rpm 
Time: 30 min 

Solution A: Dissolye 0,288 g of sodium lauryl sulfate 
in 700 mL of water. 


Mobile phase: Acetonitrile, Solution A, and triethyl- 
amine (300:700:2), Adjust with phosphoric acid to a 
pH of 7.2. 

Standard solution 

For Tablets labeled to contarn 5 mg/500 mg and 

2,5 mg/500 mg: 0.5 mg/mL of USP Metformin Hy¬ 
drochloride RS in Medium. Sonicate before finał 
dilution. 

For Tablets labeled to contain 1.25 mg/250 mg: 

0,25 mg/mL of USP Metformin Hydrochloride RS in 
Medium, Sonicate before finał dilution, 

Sample solution: Sample per Dissolution (711). Pass a 
ortion of the solution under test through a mem- 
rane filter of 0.45-pm porę size. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.ó-mm x 15-cm; 5-pm packing L7 

Column temperaturę: 40° 

Flow ratę: 2 mL/min 
Injection volume 

For Tablets labeled to contain 5 mg/500 mg and 

2,5 mg/500 mg: 20 pL 

For Tablets labeled to contain 1.25 mg/250 mg: 

50 llL 

Run time: 8 min 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Determine the pereentage of the Jabeled amount of 
metformin hydrochloride (GHnN 5 - HCI) dissolved: 

Result = (fu/r$) x (C dl) x V x 100 

ru = peak response of the Sampfe solution 

rs - peak response of the Standard soiution 

C 5 = concentration of USP Metformin 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

L - label daim (mg/Tablet) 

V = volume of Medium , 1000 ml 

Tolerances: NLT 85% (Q) of the labeled amount of 
metformin hydrochloride Is dissoNed. 

* Umiformity OF Dosage Units (905): Meet the reguire¬ 
ments for Weight Variatbn for metformin hydrochloride 
and for Content Unlformity for glyburide 

IMPURBTJES 
o glyburide 

Buffer, Mobile phase, Dikient, Sample solution, Chro¬ 
matographic system, and System suitability: Praceed 
as dfrected in the Assoyfor Glyburide . 

Standard solution: Difute 1.0 mL of the Standard soiu¬ 
tion from the touy for Glyburide with Diiuent to 
10Q mL. 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of each glyburide impurity in 
the portron of Tablets taken: 

Result = (rjr 5 ) x (C s /G) x (1/f) x 100 

ru " peak response of each glyburide impurity from 
the Sample soiution 

rs - peak response of glyburide from the Standard 
solution 

Cs = concentration of USP Glyburide RS In the 
Standard solution (mg/mL) 

Cu = nominał concentration of glyburide in the 
Sample solution (mg/mL) 
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F = relative response fattor, 1.2 for glyburide 
related compound A, 1.0 for afl other 
impurities 
Acceptance criteria 

[Notę—D isregard any peak less than 0,05%, and disre¬ 
gard any peak observed in the blank.] 

Glyburide related compound A: NMT 1.0% 

Any other individual impurities: NMT 0,2% 

Total impurities: NMT 0,50%, excluding glyburide re* 
fated compound A 
• Metformin hydrochloride 

Buffer, Mobile phase, Sampie solution, Chromato- 
graphic system, and System suitability: Proceed as 
directed m the Assay for Metformin Hydrochloride. 
Analysis 

Sampie: Sampie solution 

Calculate the percentage of each metformin impurity in 
the portion of Tablets taken: 

Result = (r u /ri) x 100 


* A. INFRARED ADSORPTtOM (1 97F) 

» B, Limit of Diethylene Glycol and Ethyłene Glycol 

Standard solution: 2.0 mg/mL of USP Glycerin RS, 
0.050 mg/mL of USP Ethyfene Glycol RS, 0.050 mg/mL 
of USP Diethylene Glycol RS, and 0.10 mg/mL of 2,2, 
2-trichloroetnanol (intemal standard) in methanol 
Sampie solution: 50 mg/mL of Glycerin and 0.10 mg/ 
mL of 2,2,2-trichloroethanoł (intemal standard) in 
methanol 

Cbromatographk system 

(See Chromatograpny (621), System Suitability .) 

Modę: GC 

Detector: Flame lonization 

Column: 0,53-mm x 30-m fused-siłica analytical col- 
umn coated with 3.0-jim G43 stationary phase, and a 
deactivated split liner with glass wool 
Temperaturę 
Injector: 220° 

Detector: 250 c 

Column: See the temperaturę program table. 


ru - peak response of each metformin impurity 
from the Somple solution 

fr = sum of all the peak responses from the Sampie 
solution 

Acceptance criteria 

[NOTĘ—Disregard any peak less than 0.05%, and disre¬ 
gard any peak observed in the blank.] 

Individual metformin impurities: NMT 0.1% 

Total impurities: NMT 0.5 % 

ADDITIONAL REQUSREMENT$ 

* Packaging and Storage: Preserve in tight, light-resistant 
containers, and storę at controlled room temperaturę. 

* Labeling: When morę than one dissolution test is given, 

the labeling States the Dissolution test used only if Tesf 7 
h not usecŁ 

* USP Reference Standard* (11) 

USP Glyburide RS 

USP Glyburide Related Compound A RS 
4-[2-(5-Chioro-2-methoxybenzamido) 
ethyl]benzenesulfonamide, 

CisK^CINzChS 368.84 
USP Metformin Hydrochloride RS 
USP Metformin Related Compound B RS 
1 -Methylbiguanide hydrochloride. 

CjHgNs * HCI 151.60 
USP Metformin Related Compound C RS 
Dimethylmelamine, or N,N-dirnethyl-[1,3,5]tria2ine-2,4, 
6-trfamlne. 

CsHioNb 154.17 


Glycerin 



CjHbOj 92.09 

1,2,3-Propanetriol; 

Glycerol [56-81-5], 

DEFINITION 

Glycerin contams NLT 99.0% and NMT 101.0% of C^HsCb, 
calculated on the anhydrous basis. 

IDENTIFICATION 

[NOTĘ*—Cornpliance is determined by meeting the reguire- 
ments for Identification tests Ą B f and G] 


inltlal 

Temperaturę 

n 

Temperaturę 

Ramp 

Fina! 

Temperaturę 

n 

Hołd Time 
at Finał 
Temperaturę 

100 


100 

4 

100 

50 

120 

TO 

120 

50 

220 

6 


Carrier gas: Helium 
Injection size: 1,0 pL 
Flow ratę: 4.5 mL/min 
Injection type: Split ratio, about 10:1 
System suitability 
Sampie: Standard solution 

[Notę— the relative retention times for ethyłene glycol, 
2,2,2-trichloroethanof, diethylene glycol, and glycerin 
are about 0.3, 0.6, 0.8 and 1.0, respectively.] 
Suitability reguirements 

Resolution: NLT 1.5 between diethylene glycol and 
glycerin 
Analysis 

Sampie: Sampie solution 

Acceptance criteria: If a peak at the retention times for 
the diethylene glycol or ethyłene glycol is present in the 
Sampie solution i, the peak response ratio relative to 2,2, 
2-tnchloroethanol is NMT the peak response ratio for 
diethylene glycol or ethyłene glycol relatlve to 2,2, 
2-tnchloroethanol in the Standard solution; NMT 0.10% 
each for diethylene glycol and ethyłene glycol is found. 

• C. Examine the chromatograms obtained in Identification 

test B. The retention time of the glycerin peak of the 
Somple solution corresponds to that obtained in the Stan¬ 
dard solution, 

ASSAY 

• Procedurę 

Sodium periodate solution: DissoIve 60 g of sodium 
metaperiodate in sufficient water containing 120 mL of 
0.1 N sulfuric acid to make 1000 mL. Do not lieat to 
dissolve the periodate. If the solution is not elear, pass 
through a sintered-glass filter, Storę the solution in a 
glass-stoppered, light-resistant Container, Test the suita- 
bility of this solution as follows. Pipet 10 mL into a 
250-mL volumetric fiask, and dilute with water to vol- 
ume. To 550 mg of Glycerin dissolved tn 50 mL of 
water, add 50 mL of tne diluted periodate solution with 
a pipet. For a blank, pipet 50 mL of the solution into a 
fiask containing 50 mL of water. AJlow the Solutions to 
stand for 30 min, then to each add 5 mL of hydrochlo- 
ric add and 10 mL of potassium iodide TS, and rotate 
to mix. Allow to stand for 5 min, add 100 mL of water, 
and titrate with 0.1 N sodium thiosulfate, shaking con- 
tlnuously and adding 3 mL of starch TS as the endpoint 
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i.s approached. The ratio of the volume of 04 N sodium 
thiosuffate required for the glycenn-periodate mixture 
to that required for the blank shoula be between 0.750 
and 0,765. 

Analysis: Transfer 400 mg of Glycerin to a óOO-mL 
beaker, dilute with 50 mL of water, add bromothymol 
blue TS, and acidify with 0.2 N sulfuric add to a defi- 
nite green or greenish yellow color, Neutralize with 
0,05 N sodium hydroxrde to a definite blue endpoint, 
free from green color. Prepare a blank containing 
50 mL of water, and neutralize in the same nnanner. 
Pipet 50 mL of the Sodium periodate solution into each 
beaker, mix by swirling gently, cover with a watch 
glass, and allow to stand for 30 min at room tempera¬ 
turę (not exceeding 35 D ) in the dark or in subdued 
light. Add 10 mL of a mixture of equal volumes of eth- 
yiene glycol and water, and allow to stand for 20 min. 
Dilute each solution with water to 300 ml, and titrate 
with 04 N sodium hydroxide V5 to a pH of 8.1 ± 0.1 
for the specimen under assay and 6.5 ±04 for the 
blank, using a pH meter. Each mL of 0.1 N sodium 
hydroxide, after correct ion for the blank, js equivalent 
to 9.210 mg of C 3 HaCh. 

Aceeptance criteria: 99.0%-101.0% on the anhydrous 
basis 

IMPURJTIE5 
Inorgamc Impurities 

* CHLORIDE and Sulfate, Chloride (221): A 7.0-g portion 

shows no morę chloride than corresponds to 04 0 mL of 
0.020 N hydrochloric acid (NMT 10 ppm). 

* Chloride and Sulfate, Sulfate (221): A 10-g portion 

shows no morę sulfate than corresponds to 0.20 ml of 
0.020 N sulfuric add (NMT 20 ppm). 

Oefete the Mtowing: 

** Heavy Metals (231) 

Analysis: Mix 4.0 g with 2 ml of 04 N hydrochloric 
acid, and dilute with water to 25 mL. 

Aceeptance criteria: NMT 5 ppm® coffidai i-nri-aoie) 

* Resipue on Ignihon (281): Heat 50 g in an open, shallow 

100-mL porcelain dish untif it ignites, and aliow it to 
bum without further appfication of heat in a place free 
from drafts. Cool, moisten the residue with 0.5 mL of 
sulfuric acid, and ignite to constant weight: the weight of 
the residue does not exceed 5 mg (0.01%). 

Organie Impurities 

* Procedurę ii Related Compounds 

System suitability solution: 0.5 mg/mL each of USP 
Diethylene Glycol RS and USP Glycerin RS 
Sample solution: 50 mg/mL of Glycerin 
Oiromatagraphte system 
(See Chromatogmphy (621), System Suitability.) 

Modę: GC 

Detector: Flame ionization 

Column: 0.53-mm x 30-m fused-silica analytica! col- 
umn coated with 3,0-fim G43 stationary phase, and 
an tnlet liner having an inverted cup or spiral 
structure 
Temperaturę 
Injector: 220° 

Detector: 250° 

Column: See the temperaturę program table below. 


Inltial 

Temperaturę 

n 

Temperaturę 

Ramp 

P/min) 

Finał 

Temperaturę 

(!) 

Hołd Time 
at Finał 
Temperaturę 
(mini 

100 


100 

— 

100 

7.5 

220 

4 


Carrier gas: Helium 
Injection size: 0,5 pi 
Linear ve!ocity: 38 cm/s 
Injection type: Split ratio, about 10:1 
System suitability 
Sample: System suitability solution 
Suitability reguirements 

Resolution: NLT 7.0 between diethylene glycol and 
glycerin 
Analysis 

Sample: Sample solution 

Calculate the percentaae of each impurity, excluding 
any so!vent peaks and diethylene glycol, in the por- 
tion of Glycerin taken: 

Result - (ru/rj) x 100 

ru = peak response of each indMdual impurity 
from the Sample solution 

r? - sum of the responses of aII the peaks from 
the Sample solution 

Aceeptance criteria 
lnaividual impurities: NMT 04 % 

Total impurities: NMT 1.0% 

* Procedurę zi Limit of Chlorinated Compounds 

Sample: 5 g of Glycerin 

Analysis: Transfer the Sampte Into a dry, round-bottom, 
100-mL fiask. Add 15 mL of morpholine, and connect 
the fiask by a ground joint to a reflux condenser. Re- 
flux gently for 3 h. Rinse the condenser with 10 mL of 
water, receiving the washings in the fiask, and cau- 
tiously acidify with nitric acid. Transfer the solution to a 
suitable comparison tubę, add 0,50 mL of silver nltrate 
TS, and dilute with water to 50.0 mL. 

Aceeptance criteria: The turbidity is not greater than 
that of a blank to which 0.20 mL of 0,020 N hydro¬ 
chloric acid has been added, the refluxing being omit- 
ted (NMT 30 ppm of Cl). 

* Procedurę 3: Fatty Aods and Esters 

Sample solution: M3x 50 g of Glycerin with 50 ml of 
fresnly boiled water and 5 ml of 0.5 N sodium hydrox- 
ide VS. Boli the mixture for 5 min, cool, and add phe- 
nolphthaletn TS, 

Analysis: Utratę the excess alkali with 0,5 N hydrochlo¬ 
ric add VS. Perform a biank determinatron (see Titrime- 
try (541), Residuai Titrations). 

Aceeptance criteria: NMT 1 mL of 0.5 N sodium hy- 
droxide is consumed. 

SPECIFIC TESTS 

* Color; When viewed downward against a white surface 

in a 50-mL color-comparison tubę, the color is not darker 
than the color of a standard madę by diluting 0.40 mL of 
ferric chloride CS with water to 50 mL and similarly 
viewed in a color-comparison tubę of approximately the 
same dlameter and color as that containing the Glycerin, 

* Speofsc Cravity (841): NLT 1.249 

* Water Deterwhnation, Method I (921): NMT 5.0% 

AOOITIONAL REQUIREMENT5 

* Packaginc and Storage: Preserve in tight containers. 

* USP Referenge Standards (11) 

USP Diethylene Glycol RS 
USP Ethylene Glycol RS 
USP Glycerin RS 
1,2,3-Propanetriol. 

CjHflOs 92.10 
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Glycerin Ophthalmic Solytion 

» Glycerin Ophthalmic Solution is a sterile, anhy- 
drous solution of Glycerin, containing not less 
than 98.5 percent of glycerin (C^HsO*), It may 
contain one or morę suitable antimicrobial pre- 
servatives. [nojl —In the preparation of this 
Ophthalmic Solution, use Glycerin thaf has a Iow 
water content, in order that the Ophthalmic So¬ 
lution may comply with the Water limit. This may 
be ensured by using Glycerin having a specific 
gravity of not less than 1.2607, corresponding to 
a concentration of 99.5 percent,] 
notb— Do not use the Ophthalmic Solution if it 
contains crystals, or is cloudy or discolored, or 
contains a precipitate. 

Packa gin g and storage— Pre$erve in tighi containers of 
glass or plastic, containing not morę than 15 ml, protected 
from light. The Container or individual carton is sealed and 
tamper-proof so that steriNty is ensured at time of first use. 

USP Reference standard; {11 )— 

USP Glycerin RS 

Identification —It responds to the Identification test under 
Glycerin . 

Sterility Tests (71): meets the reguirements, 
pH (791): between 4.5 and 7.5, determined potemtiomet- 
rically in a solution prepared by the addition of 5 mL of 
Sodium Chloride Infection to 5 mL of Ophthalmic Solution. 
Water Determination, Method t (921): not morę than 
1 . 0 %, 

Assay —Transfer an accurately measured volume of 
Ophtnalmlc Solution, equivatent to about 3 g of glycerin, to 
a 500-mL volumetric fiask, dilute with water to volume, and 
mix. Transfer a 3-mL portion to a conical fiask, add 
100.0 mL of a solution of potassium periodate (prepared by 
dissoMng 3 g of potassium periodate in about 500 mL of 
warm water, cooling to room temperaturę, and then dilut- 
ing with water to 1000 mL), swirl, and allow to stand at 
room temperaturę for 10 minutes, Add 4 g of sodium bicar- 
bonate and 2 g of potassium iodide, and titrate immediately 
with 0.1 N potassium arsen ite VS, add Ing 3 mL of starch TS 
as the endpoint is approached. Perform a blank determina- 
tion, using water In place of the Ophthalmic Solution, and 
notę the difference in volumes reąuired. Each mL of 0,1 N 
potassium arsenite is equivalent to 2,303 mg of glycerin 
(CiHbOj). 


Glycerin Orał Solution 

» Glycerin Orał Solution contains not less than 
95.0 percent and not morę than 105,0 percent of 
the labeled amount of glycerin (C^HsOa). 

Packaging and storage—Preserve in tight containers, 
Identification —Heat a few drops with about 500 mg of 
potassium bisulfate In a test tubę: pungent vapors of acro- 
lein are evolved, 

pH (791): between 5.5 and 7,5. 

Assay —Transfer an accurately measured volume of Orał So¬ 
lution, equivalent to about 3 g of glycerin, to a 500-mL vol* 
umetric fiask, dilute with water to volume, and mix. Transfer 


a 3-mL portion to a conical fiask, add 100.0 mL of a solu¬ 
tion of potassium pedodate (prepared by dlssoMng 3g of 
potassium pedodate In about 500 mL of warm water, cool¬ 
ing to room temperaturę, and then dlluting with water to 
1000 mL), swirl, and allow to stand at room temperaturę for 
10 minutes. Add 4 q of sodium bicarbonate and 2 g of po¬ 
tassium iodide, ancf titrate immediately with 0.1 N potas¬ 
sium arsenite VS, addrng 3 mL of starch TS as the endpoint 
is approached. Perform a blank determination, using water 
in place ot the Ora! Solution, and notę the difference in 
vofumes reąuired. Each mL of 0.1 N potassium arsenite is 
equivalent to 2.303 mg of glycerin (CjH a 0 3 ). 


Giyceran Suppositories 

» Glycerin Suppositories contain Glycerin solidn 
fied with Sodium Stearate. [NOTĘ— If preferred, 
the Sodium Stearate for Glycerin Suppositories 
may be prepared during the making of the Sup¬ 
positories by the direct reaction between Stearic 
Acrd and Sodium Bicarbonate, Sodium Carbon- 
ate, or Sodium Hydroxide, these being taken in 
the correct proportion.] Glycerin Suppositories 
contain not less than 75,0 percent and not morę 
than 90,0 percent, by weight, of glycerin 
(C 3 H g O*). 

Packaging and storage —Preserve in well-dosed contain¬ 
ers. 

OSP Reference standard; (11)— 

USP Stearic Add RS 

Identification— 

A: Dissolve 1 g of sodium bora te in 100 mL of water, add 
25 drops of phenoiphthaiein TS, and mix. To a test tubę 
containing 0.5 mL of this solution add 2 drops of 1 Supposi- 
tory that nas been melted: the pink solution becomes color- 
less, and when it is heated the pink color reappears. 

B: Disperse 12 Suppositories in about 125 mL of water in 
a 250-mL beaker on a hot piąte, Cool, add 1.5 mL of hydro- 
chloric acid, and pour the mixture into a 250-mL separator. 
Extract with 75 mL of hexanes, discarding the lower aque- 
ous layer and collecting the organie iayer in a beaker. Evap- 
orate with the aid of a steam bath to near dryness: the IR 
absorptton spectrum of a minerał oil disperslon of the resi- 
due so obtained exhibits maxima only at the same wave- 
iengths as those of a minerał oil dispersion of USP Stearic 
Acid RS. 

Water Determination, Method / (921): not morę than 
15.0%. 

Assay— Transfer an accurately weighed quantlty of Supposi¬ 
tories, equivalent to about 250 mg of glycerin, to a 250-mL 
volu mętne fiask. Dissolve in water, dilute with water to vol- 
ume, and mix. Pipet 5 mL of this solution into a 250-mL 
conical fiask, and add 50,0 mL of a reagent prepared by 
mixing 40 mL of dilute sulfuric acid (1 rn 20) with 60 mL of 
potassium periodate solution {1 in 1000) addificd with 3 to 
5 drops of sulfuric acid, Heat the solution on a steam bath 
for 15 minutes, cool to room temperatura, and add 1 g of 
potassium iodide. Allow the fiask to stand for 5 minutes, and 
titrate with 0.02 N sodium thiosulfate VS, adding 3 mL of 
starch TS as the endpoint is approached, Perform a blank 
determination, using water in place of Suppositories, and 
notę the difference in volumes reąuired. Each mL of the 
difference in volume of 0.02 N sodium thiosulfate con- 
sumed is equivalent to 0.4604 mg of glycerin (C 3 HaOi). 
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Glycme 

o 

K 2 N. 

^OH 


C 2 H 5 N0 3 75.07 

Glycine [56-40-6]. 

DEFINITION 

GlycEne contains NLT 98.5% and NMT 101,5% of gfycine 
(C?HsNO?), cakulated on the dried basis. 

IDENTIFICATION 
o A, INFRARED ABSORPTION (197M) 

ASSAY 

* Procedurę 

Sample: 150 mg of Glycine 
Blank: 100 ml of glacial acetic add 
Titrlmetric system 
(See Titrimetry (541).) 

Modę: DErect titration 
Titrant: 0.1 N perchioric acid VS 
Endpoint detection: Visual 

Analysis: Dissoke the Sample in 1 00 mL of gladaf acetic 
add, and add 1 drop of crystal violet TS. Ti tratę with 
the Titrant to a green endpoint. Perform the Blank 
determination, 

Catculate the percentage of glycine (C 2 H 5 NO 3 ) in the 
Sample taken: 

Result = {[{V 5 - V B ) xNx F]/W] x 100 

Vs - Titrant volume consumed by the Sample (ml) 

V a — Titrant volume consumed by the Blank (ml) 

N = actual norma tity of the Titrant (mEq/mL) 

F - equivatency facto r, 75.07 mg/mEq 
W - Sample weight (mg) 

Acceptance criteria: 98.5%-101.5% on the dried basis 

IMPURITIES 

e RE5IDUE ON IGNITION (281): NMT 0.1% 
o Chloride and Sulfate, Chloride (221) 

Standard solution: 0.1 0 ml of 0,020 N hydrochloric 
acid 

Sample: 1 g of Glycine 
Acceptance criteria: NMT 0.007% 

* Chloride and Sulfate, Sulfate (221) 

Standard solution: 0,20 mL of 0.020 N sulfuric add 
Sample: 3 g of Gfycine 
Acceptance criteria: NMT 0.0065% 

Delete the foflawing; 

•* Heavy Metals, Method f (231): NMT 20 ppm# {Q mR] 1 

jaiyJOl») 

a Hydrolyzable Substances 

Sample solution: lOOmg/mL of Glycine 
Analysis: Boil 10 ml of the Sample solution for 1 min, 
and set aside for 2 h. 

Acceptance criteria: The solution appears as elear and 
as mobile as 10 mL of the same solution that has not 
been boiled. 

SPECIFIC TESTS 

o Los s ON Drying (731): Dry a sample at 105° for 2 h: it 
loses NMT 0.2% of Ets weight. 

ADDITBONAL REQUIREMENT5 

* Packaging and Storage: Preserve En well-dosed 
containers. 


* USP Reference Standard* (11) 

USP Glycine RS 


Glycine Irrigation 

» Glycine Irrigation is a stenie solution of Glycine 
in Water for Injection. It contains not less than 
95.0 percent and not morę than 105.0 percent of 
the labeled amount of glycine (C 2 H 5 NO 2 ). 

Packaging and storage—-Presen/e in single-dose contain¬ 
ers, preferably of Type I or Type II glass. 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Glydne RS 

Identification—Evaporate a portion of Irrigation to dry- 
ness, and obtain the IR absorption spectrum of a minerał oil 
dispersion of the residue: it exhibits maxima oniy at the 
same wavelengths as that of a similar preparation of USP 
Glycine RS. 

Bactedaf Endotoxins Test (85)— It contains not morę 
than 0.5 Endotoxin Unit per mL. 

pH (791): between 4.5 and 6,5, determined potentiomet- 
ricaily on a portion to which 0,3 mL of saturated potassium 
chloride has been added for each 100 mL. 

Other retpiremenfs—it meets the requiremenls under in- 
jections and Implanted Drug Products (1), except that the 
Container in wnich the solution is packaged may be de- 
signed to empty rapidly and may exceed 1000 mL in capac- 
ity, 

Assay—Di lute an accurately measured volume of Irrigation, 
equivalent to about 150 mg of glycine, with water to 
25 mL, and add 10 mL of formaldehyde TS, previous3y ad- 
justed to a pH of 9.0, and 5 drops of mixed indicator solu¬ 
tion (prepared by dissotving 75 mg of phenolphthalein and 
25 mg of thymof blue in a mixture of equai volumes of 
alcohol and water to make 100 mL). Titrate with 0.1 N so- 
dfum hydroxide VS until the yellow color disappears and a 
faint vio!et color appears. Each mL of 0.1 N soalum hydrox- 
ide is equivalent to 7.507 mg of glycine (C 2 H 5 NO 2 ). 


Glycopyrrolate 



CisHjaBrNOs 398.33 

Pyrrolidinium, 3 -[(S/f)-(cydopentylhydroxyphen- 
ylaeetyt)oxy]-],l-dimethyh, [RS-] bromide; 
(R5)-[3-(5fi)-Hydroxy-l,l-dimethy1pyrro!idinEum bromide] a- 
cyclopentylmandelate [596-51 -OJ* 

DEFINITION 

Glycopyrrolate contains NLT 98.0% and NMT 1 02*0% of 
glycopyrrolate (C, S H zaBrNGs), calcu la ted on the dried 
basis. 

IDENTIFICATION 

■ A* INFRARED ABSORPTION (197K) 

■ B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 
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* C Identification Tests—General, Bromide (191) 

Sampte sofution: 25 mg/mL 
Aeceptance criteria: Meets the requirements 

AS5AY 

• Procedurę 

Buffer: Prepare a solution of 1.0 g of anhydrous sodium 
sulfate and 200 mg of sodium 1 mexanesulfonate mono 
hydrate m 650 mL of water, To this solutinn add 3.0 rnL 
or 1 N sulfuric add, and mix. 

Mobile phase: Acetonitrile, methanol, and Buffer 
(20:15:65) 

Standard solution: 0.1 mg/mL of USP Glycopyrrolate 
RS in Mobile phase 

Sample solution: Q.l mg/mL of Glycopyrrolate in Mo¬ 
bile phase 

Chroma tog raphk system 

(See Chromatogrophy (62‘\) ł System Suitability.) 

Modę: LC 

Detector: UV 222 nm 

Column: 4.6^mm x 15-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 1.2 mL/mfn 
Injection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Talling factor: NMT 2,0 
Relathse standard deviation: NMT 1,0% 

Analysls 

Samples: Standard solution and Sample solution 
Calculate Che percentage of glycopyrrolate 
(Ci9H^BrN0 3 ) in the portion of Glycopyrrolate taken: 

Result *= (ru/r$) x (C s /G) x 100 

r u ** peak response of glycopyrrolate from the 
Sample solution 

^ = peak response of glycopyrrolate from the 

Standard solution 

Cs - concentration of USP Glycopyrrolate RS in the 
Standard solution (mg/mL) 

Cu = concentration of Glycopyrrolate in the Sample 
solution (mg/mL) 

Aeceptance criteria: 98,0%-102,0% on the dried basis 

IMPURITIES 

« RESIDUE on Ignition (281): NMT 0.3% 

« 0RGANIC IMPURITIES: PROCEDURĘ 1 

[NOTĘ—On the basis of the synthetic route, perform eh 
ther Procedurę 1 or Procedurę 2, Procedurę J is recom- 
mended when 5-nitroisophthalic acid (see Tobie 2) may 
be present; Procedurę 2 is recommended when 
didehydroglycopyrrolate, chloro glycopyrrolate, and 
methyl cyclopentylmandelate (see labie 4) may be 
present.] 

Buffer: Prepare a solution of 1,0 g of anhydrous sodium 
sulfate and 200 mg of sodium 1-nexanesuffonate mono- 
hydrate in 650 mL of water, To this solution add 3.0 ml 
of 1 N sulfuric acid, and mix. 

Diiuent: Prepare a solution of 1.0 g of anhydrous so¬ 
dium sulfate, 6,8 g of monobasic potassium phosphate, 
and 200 mg of sodium 1-hexanesulfonate monohydrate 
in 650 mL of water. To this solution add 3.0 mL of 1 N 
sulfuric add, 150 mL of methanol, and 200 mL of ace- 
tonitrile, and mix, Adjust with phosphoric add to a pH 
of 2.8, 

Sofution A: Acetonitrile, methanol, and Buffer 
(20:15:65) 

Sofution B: Ac eto ni tri le, methanol, and Buffer 
(50:15:35) 


Mobile phase: See Table h 


Table 1 


Time 

(min> 

Solution A 

(%> 

Solution B 
(%) 

0 

mu 

0 

10 

100 

0 

25 

10 

90 

35 

10 

90 

37 

100 

0 

45 

100 

0 


Standard solution: 1.5 ug/mL each of USP Glycopyrro¬ 
late RS, USP Glycopyrrolate Related Compound A RS, 
USP Glycopyrrolate Related Compound B RS, and USP 
Glycopyrrolate Related Compound C RS in Dilueht Son- 
icate, if necessary, to facilitate dissolution. 

Sample solution: 1.0 mg/mL of Glycopyrrolate in 
Diluent 

Chromatographic system 

(See Chromatogropny (62 1), System Suitability .) 

Modę: LC 

Detector: UV 222 nm 

Column: 4.6-mm x 15-cm; 5-jam packing LI 

Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection vo!ume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability regulrements 

Resoiution: NLT 2.0 between glycopyrrolate and 
glycopyrrolate related compound B 
Talling factor: NMT 2.0 for the glycopyrrolate peak 
Relative standard devlation: NMT 6.0% for cach 
peak 
Analysls 

Samples: Standard solution and Sample solution 
Calculate the percentage of glycopyrrolate related com- 
pounds A, B, and C in the portion of Glycopyrrolate 
taken: 

Result = (rjrs) x (Ci/Cu) x 100 

ru - peak response of each related compound from 
the Sample solution 

n = peak response of the corresponding related 
compound from the Standard solution 
O = concentration of the corresponding related 

compound in the Standard solution (mg/mL) 

Cu = concentration of Glycopyrrolate in the Sample 
solution (mg/mL) 

Calculate the percentage of any other tndividual 
impurity in the portion of Glycopyrrolate taken: 

Result = (rjr s ) x (Cę/G) x 100 

ru = peak response of each impurity from the 
Sample solution 

r$ = peak response of glycopyrrolate from the 
Standard solution 

Ci = concentration of USP Glycopyrrolate RS in the 
Standard solution (mg/mL) 

Cu - concentration of Glycopyrrolate In the Sample 
solution (mg/mL) 

Aeceptance criteria: See Table 2 , 
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Table 2 


Nante 

Rdative 

Retention 

Time 

Acce piance 
Criteria, 
NMT 

5-NitroisoDhthaiic add* 

0.45 

0.15 

Glycopyrrolate 

1.00 

.—. 

Glycopyrrolate base lK 

1.14 

0.15 

CydoŁJe utył ma nde!ic acid L 

2.68 

0.15 

Any otlier indiyidual impurity 

_ 

0.10 

To tal Impurities 

—- 

0.50 


fl Glycopyrrolate related compound A. 
^ Glycopyrrolate related compound B, 
c Glycopyrrolate related compound C. 


o Organic Impurities: Procedurę 2 

Buffer: 3.4 g/L of monobasic potassium phosphate in 
water. Adjust with phosphoric acEd (25 mM monobasic 
potassium phosphate buffer) to a pH of 2.5 ± 0.2. 

Diluent: Acetonitrile and Buffer (1:1) 

Sofution A: Buffer 

Solution B: Methanol 

Mobile phase: See Tahle 3. Return to odginał condi- 
tions, and equi fibra te the system. 


labie 3 


Time 

(mini 

Solution A 

w 

Solution B 

(%) 

0 

95 

5 

7 

39 

61 

8 

39 

61 

11 

15 

85 

11.5 

15 

85 


System suitability solution: 0.5 mg/mL of USP 
Glycopyrrolate RS and 1.0 pg/mL each of benzole acid, 
USP Glycopyrrolate Related Compound B RS, USP 
Glycopyrrolate Related Compound C RS, USP Glycopyr- 
rofate Related Compound i RS, and USP Glycopyrrolate 
Related Compound L RS in Diluent 
Standard solution: 1.0 fig/ml of USP Glycopyrrolate RS 
in Diluent 

Sample solution: 0.5 mg/ml of Glycopyrrolate in 

Diluent 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 2,1-mm x 10-cm; 1.7-pm packing LI 
Column temperaturę: 45° 

Flow ratę: 0.42 mL/mln 
Infectlon volume: 2,5 |uL 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 2.0 between glycopyrrolate and 
glycopyrrolate related compound B 
Tailing factor: NMT 2.0 for the glycopyrrolate peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculatc the percentage of any rndlviduaJ impurity in 
the portion of Glycopyrrolate taken: 

Result = (ru/rs) x (Cj/G) x (1/f) x 100 

ry - peak response of each impurity from the 
Sample soiution 

r$ - peak response of glycopyrrolate from the 
Standard solution 

= concentration of USP Glycopyrrolate RS in the 
Standard solution (mg/mL) 


C u ~ concentration of Glycopyrrolate in the Sample 
soiution (mg/mL) 

F = relative response factor (see Tobie 4) 

Accepta nce criterfa: See Tobie 4. 


Table 4 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%> 

Benzole add 

0.82 

3.1 

0,15 

0 i de hy d rog ly copy rro- 
late a 

0.89 

1.0 

0.15 

Glycopyrrolate 

1.00 

__ 

_ 

Glycopyrrolate base h 

1.06 

1.4 

0.15 

Ch 1 oro a 1 vc 00 vr ro! a te* 

1.22 

1.4 

0,15 

Gydop entylm a ndelic 
add d 

1.32 

1,9 

0.15 

Metftyl cyclopentyl- 
mandelate^ 

1.52 

1.8 

0.15 

Any other Endlyldual 
impurity 

— 

1.0 

0.10 

To tal impurities 

— 

— 

1.0 


1 3-[2-(Cydopent4 -en-1 -yl)-2-hydroxy-2-phenyJacetoxy]4,1 -dimethylpyr* 
rolidirt-1 -lum bromide. 
b Glycopyrrolate related compound B. 

^Glycopyrrolate related compound i. 
d Glycopyrrolate related compound C. 
c Glycopyrrolate related compound L. 

• Limit of Erythro Isomer 

Buffer: 2.8 g/L of monobasic sodium phosphate in 
water, Adjust with a sodium hydroxide solution (1 in 
10) to a pH of 6.50 ± 0.05. 

Mobile phase: Methanol, acetonitrile, and Buffer 
(50:10:40) 

System suitability solution: 40 pg/mL each of USP 
Glycopyrrolate Erythro Isomer RS and USP Glycopyrro¬ 
late RS in Mobile phase 

Standard soiution: 10 pg/mL of USP Glycopyrrolate RS 
in Mobile phase 

Sample solution: 500 pg/mL of Glycopyrrolate In Mo- 
bile phase 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 222 nm 

Column: 4,0-mm x 25-em; 5-pm packing L45 
Column temperaturę: 30 d 
Flow ratę: 1 mL/min 
Injection volume: 10pL 
System suitability 

Samples: System suitability so lu tion and Standard 
solution 

Suitability reguirements 

Resolution: NLT 1.2 between the erythro isomer and 
glycopyrrolate, System suitability solution 
Tailing factor: NMT 2.0, Standard solution 
Relative standard deviatron: NMT 6.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of erythro isomer in the por¬ 
tion of Glycopyrrolate taken: 

Result = (te/rs) x (Cs/Cy) x 100 

ry = peak response of fhe erythro isomer from the 
Sample solution 

r s - peak response of glycopyrrolate from the 
Standard solution 

Cs = concentration of USP Glycopyrrolate RS in the 
Standard solution (mg/mL) 
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Cu - concentration of Glycopyrrolate in the Sampfe 
solution (mg/mL) 

Acceptance criteria; See labie 5. 


Table 5 


Natne 

Rdathe 

Retention 

Time 

Acceptance 
Criteria, 
NMT RM 

Erythro isomer {/?,#/S,5- 
qlvcoovrrolatei a 

0.89 

0.4 

CtvcoDvrrolate 

1.00 

— 


1 USP Glycopyrrolate Erythro Isomer RS. 


SPECIFIt TESTS 

* Loss ON Drying <731) 

Anatysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 

Storę at room temperaturę. 

* Labelinc: If a test for Organie Impurities other than Proce¬ 
durę 1 is used, the labefing states the test with whtch the 
article complies. 

* USP Reference Standards (11) 

USP Glycopyrrolate RS 
USP Glycopyrrofate Erythro Isomer RS 
(/?5)-3-[(/?5)-2-Cyclopentyl-2-hydroxy-2-phenylacetoxy]- 
1,1 -dimethylpyrrolidinium bromide, 

C^HaBrNOj 39833 
USP Glycopyrrolate Related Compound A RS 
5-Nitrobenzene-1 ,3-ditarboxyfic acid. 

C B H 5 NO ń 211.13 

USP Glycopyrrofate Related Compound B RS 

1 - M et hy I py r ro I i d in- 3 -y f- 2 - cyc lo pe o ty 1-2 - hydro xy- 
2-phenylacetate, 

C la H*$NO* 303.40 

USP Glycopyrrolate Related Compound C RS 

2 -CycI o pe n tyI -2- hyd roxy- 2 - p h e nyfa ce tf c a d d. 

C 13 H, 6 0 3 220.26 

USP Glycopyrrofate Related Compound I RS 
(/?5)-3-[{S/?5-2“(4“Chforophenyl)-2-cydopentyl-2-hydrox* 
yacetoxy]-1,1 -dimethylpyrrolidm-t-tum bromide. 
CitHz7BraN0 3 432.78 
USP Glycopyrrolate Related Compound L R5 
Methyl 2-cydopentyl-2-hydroxy-2-phenylaeetate, 
ChHuOj 234,29 


Glycopyrrolate Injection 

» Glycopyrrolate Injection is a sterile solution of 
Glycopyrrolate in Water for Injection, !t contains 
not less than 93.0 percent and not morę than 
107.0 percent of the labeled amount of glycopyr¬ 
rolate (CisHaaBrNOO* 

Packaging and storage —Preserve in single-dose or multi- 
p!e-dose containers, preferably of Type I glass. 

USP Reference standards (11)— 

USP Endotoxln RS 
USP Glycopyrrolate RS 

Identification— 

Spray reagent —Dissolve 2 g of bismuth su bni tratę in a 
solution consisting of 100 ml of water and 25 mL of gladal 
acetic acid (Solution A). Dissolve 40 g of potassium iodlde m 
100 ml of water (Solution 8). Add 10 mL of Solution A and 


10 mL of Solution B to a solution consisting of 100 mL of 
water and 20 ml of gladal acetic acid, and mix. 

Procedurę—Pipet an amount of Injection equivalent to 
about 1 mg of glycopyrrolate into a 10-mL votumetdc fiask, 
dilute with water to yolurne, and mix to obtafn the test 
solution. Prepare a Standard solution of USP Glycopyrrofate 
RS in water containing about OJ mg of glycopyrrolate per 
mL, Appfy 30 pL of the test solution and 30 tiL of the Stan¬ 
dard solution to a suita ble thin-layer chromatographic ptate 
{see Chromatography (621)) coated with a 0.25-mm layer of 
chromatographic silica gel mixture. AIlow the spots to dry, 
and develop the chromatogram in a solvent system consrst- 
ing of a mixture of butyl afcohol, gladal acetic acid, and 
water (3:1:1) until the so!vent front has moved about three- 
fourths of the length of the piąte, Remove the piąte from 
the developing chamber, and aflow to air-dry. Spray the 
piąte with Spray reagent, and allow to air-dry: the Rr value 
and color or the prtncipal spot obtained from the test solu¬ 
tion correspond to those obtained from the Standard solu¬ 
tion, 

Bacterial Endotoxins Test (85)—It contains not morę 
than 555,5 USP Endotoxin Units per mg of glycopyrrolate. 
pH (791): between 2,0 and 3.0, 

Other reguirements—ft meets the reguirements under In- 
jectbns and Impianted Drug Products (1). 

Assay— 

Mobile phase—Dissolve 1.0 g of anhydrous sodium sulfate 
and 200 mg of sodium 1-pentanesulfonate in 615 mL of 
water In a 1000-mL volumetric fiask, Add 3,0 mL of 1 N 
sulfuric acid, 235 ml of acetonitrile, and 150 mL of metha- 
nof, and mix. Make adjustments if necessary (see System 
Suitabllity under Chromatography (621)). 

Standard preparation—D issolve an accurately weighed 
guantity of USP Glycopyrrofate RS in Mobile phase, and di¬ 
lute quantitatively with Mobile phase to obtain a solution 
having a known concentration of about 0.2 mg per mL, 

Resolution solution —Prepare a solution of benzaldehyde fn 
Mobile phase containing about 0.5 ma per mL. Transfer 
2.0 mL of this solution to a 25-mL yoTumetric fiask, dilute 
with Standard preparation to voiume, and mix. 

Assay preparat ton —Dilute a volume of Injection, quantita- 
tively if necessary, with Mobile phase to obtain a solution 
having a concentration of about 0.2 mg of glycopyrrolate 
per mL. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 222-nm detector 
and a 3.9-mm x 30-cm column containing packing LI. The 
flow ratę is about 2 mL per minutę. Chromatograph the Res¬ 
olution solution, and record the peak responses as directed 
under Procedurę ; the resolution, R, between the benzalde¬ 
hyde and glycopyrrolate peaks is not less than 3.0. Chro¬ 
matograph the Standard preparation , and record the peak 
responses as directed under Procedurę: the refative standard 
deviation for replicate mjections is not morę than 1.0%. 

Procedurę —Separately inject egual volumes (about 35 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Cafculate the guan¬ 
tity, in mg, of glycopyrrolate (C^HzaBrNCh) in each ml of 
the Injeclłon taken by the formula: 

C{L/D){ru/r$ 

in which C is the concentration, in mg per mL, of USP 
Glycopyrrofate RS in the Standard preparation; L is the la¬ 
beled quantity, in mg per mL, of glycopyrrolate in the Injec- 
tion; O is the concentration, in mg per mL, of glycopyrro¬ 
late i n the Assay preparation, on the basis of the labeled 
quantity and the extent of dilution; and ru and r* are the 
glycopyrrolate peak responses obtained from the Assay prep¬ 
aration and the Standard preparation, respectivefy. 
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Glycopyrrolate Tablcts 


! major peak of the Sample 
of the Standard solution, as 


DEFINITION 

Glycopyrrolate Tablets contain NIT 93.0% and NMT 
107,0% of the labeled amount of glycopyrrolate 
(Ci 9 H 2e BrN0 3 ). 

IDENTIFICATION 

* A. The retention time of the 

solu tion corresponds to that 
obtained in the Assoy * 

AS5AY 

• Procedurę 

Buffer: Prepare a solution of 1,0 g of anhydrous sodium 
suifate and 200 mg of sodium 1-nexanesulfonate mono- 
hydrate in 650 mL of water. To this solution add 3,0 mL 
of 1 N sulfuric acid, and mix. 

Mobile phase: Acetonitrile, methanol, and Buffer 
(20:15:65) 

Standard solution: 0.1 mg/ml of USP Glycopyrrolate 
RS in Mobile phase 

Sample solution: 0.1 mg/ml of glycopyrrolate in Mo¬ 
bile phase. Prepare by transferring 10 Tablets to a suita- 
ble volumetric fiask* Add Mobile phase to 50% of the 
voiume of the fiask, and sonicate for 10 min or until the 
Tablets disintearate completely, Add Mobile phase to 
75% of the volume of the fiask, shake mechanically for 
30 min, and dilute with Mobile phase to volume. Centri- 
fuge a portion of the solution, and pass the supernatant 
througn a suitable filter, discarding the first few mL of 
the filtra te. 

Chromatographic system 

(See Chromatography (621), System Suitability, *) 

Modę: LC 

Detector: UV 222 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Column temperaturę: 4Q D 
Flow ratę: 1*2 m L/min 
Injection size: 50 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2*0 
Relative standard deviation: NMT 1*0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
glycopyrrolate (C^H^BrNOi) in the portion of Tablets 
taken: 

Result = (ry/fj) x (C%IC U ) x 100 

r u = peak response of glycopyrrolate from the 
Sample solution 

fi - peak response of glycopyrrolate from the 
Standard solution 

Cs = concentration of USP Glycopyrrolate RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of glycopyrrolate in the 
Sample solution (mg/mL) 

Acceptance criteria: 93*0%-l 07.0% 


PERFORMANCE TESTS 
« DlSSOLUTION (711) 

Medium: Water; 500 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Buffer: 1.0 g of anhydrous sodium suifate and 200 mg 
of sodium 1-pentanesulfonate in 620 mL of water 
Mobile phase: Acetonitrile, methanol, Buffer , and 1 N 
sulfuric acid (200:180:620:3) 

Standard stock solution: 0.2 mg/mL of USP Glycopyr¬ 
rolate RS in Medium. A smali volume of methanol, not 


exceedrng 20% of the finał volume, can be used to 
sol u bi 1 ize g I yco py rro I a te. 

Standard solution: (L/500) mg/mL of glycopyrrolate in 
Medium from the Standard stock solu tion , where L is the 
labet ciaim in mg/Tablet. Prepare this solution fresh, 
and refrigerate im media tely at 5°* 

Sample solution: Pass a portion of the solution under 
test through a suitable filter, discarding the first few mL 
of the fi Itrate. Refrigerate the samples at 5°. 
Chromatographic system 
(See Chromatography (621), Sysfem Suitability .) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Temperaturę 
Column: 40° 

Sampler: 5° 

Flow ratę: 1.2 ml/min 
Injection size: 80 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Calculate the average percentage of the labeled 
amount of glycopyrrofate dissolved: 

Result = (ru/r 5 ) x (Cdi) x V x 100 

r u - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentration of glycopyrrolate in the 
Standard solution (mg/mL) 
i - label ciaim (mq/Tablet) 

V = volume of Medium , 500 mL 
Toierances: NLT 75% (Q) of the labeled amount of 
glycopyrrolate (CijhhaBrNO*) is dissolved. 

• Uniforwuty of Dosage Units (905): Meet the 

reguirements 

IMPURITUES 

• Organic Im PU RIT ies 

Buffer: Prepare a solution of 1.0 g of anhydrous sodium 
suifate and 200 mg of sodium 1-nexanesulfonate mono¬ 
hydrat e in 650 mL of water* To this solution add 3*0 mL 
of 1 N sulfuric acid, and mix* 

Diluent: Prepare a solution of 1*0 g of anhydrous so¬ 
dium suifate, 6.8 g of monobasic potassium phosphate, 
and 200 mg of sodium 1-hexanesuifonate monohydrate 
in 650 mL of water. To this solution add 3.0 mL of 1 N 
sulfuric acid, 150 mL of methanol, and 200 mL of ace¬ 
tonitrile, and mix. Adjust with phosphoric add to a pH 
of 2*8. 

Solution A: Acetonitrile, methanol, and Buffer 
(20:15:65) 

Solution B: Acetonitrile, methanol, and Buffer 
(50:15:35) 

Mobile phase: See Tobie 7* 


Tobie 1 


Time 

Solution A 

Solution B 

(min) 

(W 


0 

100 

0 

10 

100 

0 

25 

10 

90 

35 

10 

90 

37 

too 

0 

45 

100 

0 


Standard solution: 1.5 ag/mL each of USP Glycopyrro¬ 
late RS, USP Glycopyrrolate Related Compouncl B RS, 
and USP Glycopyrrolate Related Compound C RS rn Dil¬ 
uent. Sonicate, if necessary, to faciJitate dissolutlon, 
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Sampie solution: 500 pg/mL of glycopyrrolate in Dilu- 
eni Prepare by transferrlng the equivalent of 25 mg of 
glycopyrrolate from a portion of NLT 20 powdered Tab- 
lets to a 50-mL volumetnc fiask. Add 30 mL of Dlfuent, 
sonicate for 10 min, shake mechanically for 30 mim 
and d ilu te wlth Oiluent to volume, Centiifuge a portion 
of the solution, and pass the supernatant through a 
suitable filter, discarding the first few ml of the filtrate. 
Chromatographic system 
(See Chromatograpny (621), System Suitobifity.) 

Modę: LC 

Detector: UV 222 nm 

Column: 4.6-mm x 15-om; 5-jtm packing LI 

Column temperaturę: 40° 

Flow ratę: I mL/mrn 
Injection size: 50 pL 
System suitability 
Sam ple: Standard solution 
Suitability reguirements 

Resolution: NIT 2.0 between glycopyrrolate and 
glycopyrrolate related compound B 
Tailing factor: NMT 2.0 for the glycopyrrolate peak 
Relative standard deviation: NMT 6.0% for the 
glycopyrrolate and giycopyrroiate refated compound 
C peaks 
Anaiysis 

Samples: Standard solution and Sampie solution 
Caiculate the percentage of glycopyrrolate related 
compound C in the portion of Tablets taken: 


Resuit = (r u frs) x (Cj/Cu) x 100 


Table 2 (Continued) 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (°A>) 

Any other individual impurity 

„_„ 

0.2 

To tal impurities 

—. 

1,2— 


3 Glycopyrrolate related compound A. 

11 Glycopyrrolote refmed compound D. 
c Glycopyrrolate related compound C 

,J Dlsregard the peaks due to 5-nitroisophthalic add and glycopyrrolate 
base, because these are process fmpunttes and are controlfed In the drug 
subśtance monograpb. 

ADDSTIONAL REQUIREMEMTS 

■ Packaginc and Storage: Preserve in tight contamers. 

Storę at controlled room temperaturę. 

* USP Referenci Standard* (T1) 

USP Glycopyrrolate RS 

USP Glycopyrrolate Related Compound B RS 
1 -Methylpyrrolidin-3-yl-2-cyclopentyI-2-hydroxy- 
2 -phenylacetate. 

C 1 SH 25 NO 3 303.40 

USP Glycopyrrolate Related Compound C RS 
2-Cyclopen tyl-2-hydroxy-2-phenylacetlc acid. 

CuHifiOi 220.26 


Gold Sodium Thiomalate 


ry = peak response of glycopyrrolate related 
compound C from the Sampie solution 
- peak response of glycopyrrolate related 
compound C from the Standard solution 

Cs = concentration of USP Glycopyrrolate Related 
Compound C R5 in the Standard solution 
(mg/ml) 

C u = nominał concentration of glycopyrrolate in the 
Sampie solution (mg/mL) 

Caiculate the percentage of any other individual 
impurity in the portion of Tablets taken: 

Resuit - (ry/rs) x (Cs/Cu} x 100 

r u - peak response of each impurity from the 
Sampie solution 

rs - peak response of glycopyrrolate from the 
Standard solution 

Cs - concentration of USP Glycopyrrolate RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of glycopyrrolate in the 
Sampie Solution (mg/mL) 

Acceptance criteria: See Table 2. 


Table 2 


Name 

Re!atlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

5-Nitroisophthaiic 

0.45 

d 

GlvcoDvrrolate 

1 .00 

_, 

Glycopyrrolate base |J 

1.14 


Cyclopentylmandeltc actd 1 - 

2.68 

0.5 


1 Glycopyrrolate related compound A. 
h GfycopyrroEate refated compound B. 
r Glycopyrrolate related compound C 

d Disregard the peaks due to S-nitroi^ophthalic acid and glycopyrrolate 
base, because the&e are process impurities and are controlfed m the drug 
substance monograph. 


i Na: * 



C 4 H3AuNa20 4 5 plus C 4 H 4 AuNa0 4 $ 368.09 
Butanedioic add, mercapto-, monogold(1+) sodium salt. 
Mercaptosuccinic add, monoqold(l-t-) sodium salt 
[12244-57-4]. 

» Gold Sodium Thiomalate is a mixture of the 
mono- and di-sodium salts of gold thiomalic 
acid. It contains not iess than 44.8 percent and 
not morę than 49,6 percent of Au. It contains 
not iess than 49.0 percent and not morę than 
52.5 percent of Au on a dry, alcohol- and glyc- 
erin-free basis. 

Packaging and storage —Preserve in tight, light-resistant 
containers. Storę at 25°, excursions permitted between 15 C 
and 30°. 

Identification— 

A: To 2 mL of a solution (1 in 10) add 1 mL of calcium 
nitrate solution (1 in 10 ): a white precipltate is formed, and 
it diSsolves in 2 N nitric add and reappears upon the addi- 
tion of ammonium acetale T5. 

B: To 2 mL of a solution (1 In 10) add 4 mL of silver 
nitrate TS: a yellowish precipltate is formed, and it dlssolves 
completely in an excess of 6 N ammonium hydroxide. 

C: To 2 mL of a solution (1 in 10) add 1 mL of 6 N am¬ 
monium hydroxide and 1 mL of 30 percent bydrogen perox- 
ide, evaporate in a porceiain dish, and ignite. Add 20 mL of 
water to the ignited residue, and filier: particie* of gold re- 
main on the futer. Separate portions of the filtrate meet the 
reauirements of the tests for Sodium (191> and for Sulfate 
<191). 

pH (791): between 5.8 and 6.5, in a solution (1 in 10). 
Loss on drying <731)—Dry it at 60° and at a pressure not 
exceeding 5 mm of mercury for 2 hours: It loses not morę 
than 8 . 0 % of its weight. 
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Limit of alkoholi— 

Standard soiution —Transfer 50 mg of dehydrated alcoho] 
to a 200-mL volumetric ffask, diiute with water to volume, 
and mix, Transfer 5,0 mL to a 50-mL volumetric fiask, and 
diiute with water to volume. This soiution contains about 
0.025 mg of alcohol per mL, 

Test soiutbn —Transfer about 50 mg of Gold Sodium Thh 
omalate, accurately weighed, to a 10-mL volumetric fiask, 
and diiute with water to volume. 

Chromatographic system (see Chromatography (621))—The 
gas chromatograph is eguipped with a flamedonization de- 
tector and a 0,53-mm x 30-m fused-sitica eapi]lary column 
coated with a 3.0-pm fitm of phase G43, The column tem¬ 
peraturę is maintained at 40 c for 8.5 minutes, then the tem¬ 
peraturę is increased at 30° per minutę to 240 D . The total 
chromatographic time i$ about 15 minutes, The injection 
port and detector błock temperatures are maintained at 
150°. The carrier gas is helium, flowing at a ratę of about 
2 mL per minutę, and the Split flow ratę rs about 20 mL per 
minutę, Chromatograph the Standard soiution, and record 
the peak responses as directed for Procedurę: the re!ative 
standard deviation for repllcate injectfons is not morę than 
4.6%, 

Procedurę —Separately injecl equal volumes (about 1 jaL) 
of the Standard soiution and the Test soiution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses, Calculate the percentage of alcohol 
(C2H5OH) in the portion of Gold Sodium Thiomalate taken 
by the formula: 

100(C afC b )(ru/r s ) 

in which C a is the concenlration, in mg per mL, of C^hbOH 
in the Standard soiution; Q is the concentration, in mg per 
mL, of Gold Sodium Thiomalate in the Test soiution; and r u 
and r s are the alcohol peak responses obtained from the Test 
soiution and the Standard soiution , respectively. Not morę 
than 4.0% is found. 

Limit of glycerin— [notę— This procedurę is based on the 
absorption characteristics of a sodtum-copper-glycerin com- 
Iex, The stability of this complex prepared as directed 
erein is such that all measurements are to be taken with In 
1 hour. Thoroughly rinse all glassware used in this proce¬ 
durę with water to avoid large blank errors.] 

Sodium hydroxide soiution —Dissolve 23.6 g of sodium hy- 
drox3de In water to obtain 100 mL of soiution, 

Cuprie chioride soiution —DEssolve 3,8 g of cuprie chloride 
in water to obtain 100 mL of soiution, 

Glycerin standard Solutions —Dissolve an accurately 
weighed quantlty of glycerin in water to obtain a soiution 
havlng a known concentration of about 8 mg per mL. Pipet 
1.0, 2.0, and 3,0 mL of this soiution into a senes of 10-mL 
volumetrtc flasks, followed by 4.0, 3.0, and 2.0 mL of water, 
respecllvely. 

Reagent blank —Pipet 5.0 mL of water into a 10-mL volu- 
metric fiask. 

Test soiution— DIssolve about 400 mg Gold Sodium Thi¬ 
omalate, accurately weighed, in 5.0 mL of water in a 10-mL 
vo!umetric fiask. 

Procedurę—To each of the Glycerin standard Solutions , the 
Reagent blank, and the Test soiution add 1.0 mL of Sodium 
hydroxide soiution, and mix. With vigorous shaking, and in 
increments of 0.1 mL, add Cuprie chloride soiution , checking 
for turbidity after each addition, After the Solutions tum 
slightly turbid, add an excess of 0,1 mL of Cuprie chloride 
soiution, insert the stopper, and shake for 1 minutę. Diiute 
with water to vo!ume, and mix. Centrifuge the Solutions in 
tapered, graduated 15-mL centrifuge tubes, The presence of 
1 mm to 4 mm of copper hydroxlde precipitate is observed. 
Using a sultable spectrophotometer eguipped with 1-cm 
cells, and using water as a reference, measure the absórb- 
ance of the elear supernatant at a wavelength of 635 nm. 


Subtract the absorbance value of the Reagent blank, which is 
0.040 or less, from the absorbance values of the Glycerin 
standard Solutions and the Test soiution . Plot the corrected 
absorbance readings of the Glycerin standard Solutions 
against the corresponding weight of glycerin. From the 
standard curve so obtained, and the corrected absorbance 
of the Test soiution, determine the weight of glycerin in the 
test specimen: not morę than 5.5% is found. 

Assay—Dissolve about 600 mg of Gold Sodium Thiomalate, 
accurately weighed, in water in a 25-mL volumetric fiask, 
diiute with water to volume, and mix, Pass the en tire solu- 
tion through a clean, dry 0.5-pm frlter Into a dean, dry 
recetver. Pipet 20.0 mL of the filtrate into a 300-mL Kjeldahl 
fiask, add 20 mL of nitric acid, and mix, To this soiution add 
15 mL of sulfuric add slowly, with mixmq, Heat over a Iow 
ffame, gently at flrst, and then inerease the heat until fumes 
of sulfur tnoxide are evo!ved. Allow the fiask and contents 
to cool to room temperaturę, add 30 mL of water slowly, 
with mixing, and 20 mL of hydrogen peroxide T5, agaln 
heat to fumes of sulfur trioxide, cool, and diiute with 30 mL 
of water. Pass the mixture through an ignited, tared filtering 
crucible, wash with water, heat tne crucible and contents 
over a Iow flame to dry the precipitate, and ignite at 
650 ±50° to constant weight. The weight of the residue so 
obtained, multiplied by 1.25, is the weight of Au in the 
Gold Sodium Thiomalate taken. 


Gold Sodaym TliJoina8athe Iniection 

» Gold Sodium Thiomalate Injection is a stenie 
soiution of Gold Sodium Thiomalate in Water for 
Injection. It contains not fess Ihan 95,0 percenl 
and not morę than 105.0 percent of the labeled 
amount of Gold Sodium Thiomalate, 

IPackagmg and storage—Preserve In single-dose or multi- 
ple-dose containers, preferably of Type i glass, and storę 
protected from llght, 

Identification —it responds to Identification tests A and B 
under Gofd Sodium Thiomalate . 
pH (791): between 5,8 and 6.5. 

Other regytrements—It meets the reguirements under In- 
jections and impfanted Drug Products (1). 

Assay—Transfer an accurately measured volume of Injec- 
tion, equivalent to about 500 mg of gold sodium thioma¬ 
late, to a 300-mL Kjeldahl fiask, and proceed as directed in 
the Assoy under Goid Sodium Thiomalate, beginning with 
"add 20 ml of nitric acid." The weight of the golasa ob¬ 
tained, multiplied by 2.116, represents the weight of Gold 
Sodium Thiomalate in the portion of Injection taken. 


ConadoreBiin for IrcjjectSon 

DEFINITION 

Gonadorelin for injection is a stenie mixture of Gonadorelln 
Hydrochlorlde with suitable diluents. It contains the equiv- 
alent of NLT 90.0% and NMT 115.0% of the labeled 
amount of gonadorelln (C55H75N17O13), 

IDENTIFICATION 
• A. 

Buffer soiution, Mobile phase, Standard soiution 2, 
Sample soiution, Chromatographic system, and Sys¬ 
tem suitability: Proceed as directed In the Assoy. 
Identity sample soiution: Mix equal vo!umes of Stan¬ 
dard soiution 2 and the Sample soiution . 








USP 40 


Offidal Monographs / Gonadorelin 4431 


Analysis 

Samples: Standard solution 2, Sampfe solution, , and 
Identity sample solution 

Acceptance criteria: The retention time of the major 
peak of the Sample solution corresponds to that of Stan¬ 
dard solution 2 , and the major peak of the Identity sam¬ 
ple solution elutes as a single peak. 

ASSAY 
* Procedurę 

[Notę —Perform all manipulations involving the weighing 
of the gonadorelin hydrochloride sample and the Refer¬ 
ence Standard in a Jow-humidity glove box.] 

Buffer solution: 6.8 mg/mL of monobasic potassium 
phosphate in waten Adjust wtth 1 N potassium hydrox* 
ide to a pH of 6.5. 

Mobile pnase: Acetonitrile and Buffer solution (18:82) 
Standard solution 1: 8Gpg/mL of USP Gonadorelin Hy- 
drochloride RS in Mobile phase 
Standard solution 2: 100 j.ig/ml of USP Gonadorelin 
Hydrochloride RS in Mobile phose 
Standard solution 3: 120pg/mL of USP Gonadorelin 
Hydrochloride RS in Mobile phase 
[Notę— The Standard Solutions may be stored in a refrig- 
erator for 2 months. Remove suitable portions and 
warm to room temperaturę before use.j 
Sample solution: Separately dtssolve the contents of 
NLT 5 vials of Gonadorelin for Injection in Mobile phase 
to obtain a nominał concentration of 100 pg/mL of 
gonadorelin. Sonicate the vials for 5 min, and allow to 
cool to room temperaturę. Combine the Solutions in 
the vials to obtain the Sample solution, 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 15-cm; 5-pm packtng LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 1 
[Notę —The retention time for gonadorelin is 8-11 
min.] 

Suitability requirements 
Tailing factor: NMT 2.5 
Relative standard deviat*on: NMT 3.0% for 
gonadorelin 
Analysis 

Samples: Standard Solutions and Sample solution 
[Notę—I t morę than five specimens are analyzed, rei* 
nject the Standard Solutions before injecting further 
specimens of the Sample solution.] 

Plot the responses of tne gonadorelin peaks versus con¬ 
centration, in mg/mL, of gonadorelin in each of the 
Standard Solutions, and determine the regression Itne, 
using the least-squares method. The coeftlcient of vari- 
ation from the regression linę is NMT 3.0%. From the 
graph so obtained, determine the concentration, C t of 
gonadorelin in the Sample solution (mg/mL). 

Calculate the percentage of the labeJecf amount of 
gonadorelin (CssHzsN^On) in the portion of 
Gonadorelin for Injection taken: 

Result ^ C x (MJMa) x(V + F) x (100 fi) 

C - concentration of gonadorelin in the Sample 
solution as obtained from the regression llne 
(pg/mL) 

M rJ = molecular weight of gonadorelin, 1182.3 
Ma - molecular weight of gonadorelin 
hydrochloride, 1255.2 

V = volume of Mobile phase used to prepare the 
Sample solution (ml) 

F - correction factor for the vo!ume created by 
the dissolved sampfe, 0.06 mL 


i - fabel claim (jig) 

Acceptance criteria: 90.0%-l 15.0% 

SPECIFIC TESTS 

* Constituted Soujtign: At the time of use, it meets the 
reguirements in Injections and Implanted Drag Products 
(1), Specifk Tests, Completeness and darity of Solutions, 

* PH (791): 4.0-8.0, in a solution constituted as directed 
in the faheltng 

* Sterility Tests (71): Meets the reguirements 

* Bacterial Endotoxins Test (85): It contains NMT 70 
USP Endotoxin Units/mg. 

* Other Requirements: Meets the reguirements in tabeling 
(7), Labels and iabeling for Injectable Products 

ADDITIONAL REQU1REMENTS 

® Packaging and Storage: Preserve in tight, weil-sealed 
contarners. 

* WSP reference Standards (11) 

USP Endotoxin RS 

USP Gonadorelin Hydrochloride RS 


Gonadorelin Acetate 


S-DKOP HWSYCLRP G —NHj 





C 5 sH 7 sNt70i3 * tCzHtOz - yl-hO 1 374.46 

Luteinizing hormone-releastng factor acetate (salt) hydrate. 

5 - O xo- l- p ro ly I-L-histi dy l-L-try pto phy I -L-se ry I- l- ty rosy I g ly cy I -i- 
Jeucyl-L-arqinyl-L-prolyiqlycinamide acetate (salt) hydrate 
[52699-48-6; 3351 5-09-2] 

» Gonadorelin Acetate is a synthetic polypeptide 
hormone having the property of stimulating the 
release of the luteinizing hormone from the hy- 
pothalamus. It contains not less than 80 percent 
by weight of CssH/sNizOu, the remainder being 
acetic add and water, 

notę— Gonadorelin Acetate is extremely hygro- 
scopic, Protect from exposure to moisture, and 
storę in a desiccator. 

Packaging and storage —Preserve in tight, well-sealed 
containers, protected from moisture. Storę at a temperaturę 
of not morę than 8 °. 

LabeJing —Label it to indicate it rs for veterinary use onfy. 
USP Reference standard; (11)— 

USP Gonadorelin Acetate RS 

C 55 H 75 N 17 O 11 ♦ KC 2 H 4 O? ■ yhhO 1182.3 (acetate free) 
USP Gonadorelin Acetate Related Compound A RS 
Gonadorelin free acid. 

C^H 7 ,NuOu 1183.3 
Identification— 

A: The monoisotopic mass by A/tos Spectrometry (736) is 
1181.6 ± 1 mass units. 

B: The retention time of the major peak in the chromato- 
gram of the Tesf solution corresponds to that in the chro¬ 
ma tog ram of the Standard solution , as obtained in the test 
for Related compounds . 

Specifk rotation (781S): between ^54° and - 66 °, at 20°, 
calculated with reference to the peptide content determined 
in the Assay. 

Test solution: 10 mg per mL, in 1% (v/v) acetic add. 
Water Determination, Method k (921): not morę than 
7.0%, determined by directly introducing not less than 
2 mg of the solid substance into the titrator. 
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Limit of fluoride— [notę—U se polypropylene vessels for 
preparation of Solutions and standards*] 

Standard Solutions —Prepare a series of calibration stan- 
dards containing 10, 1, OJ, and 0.05 ppm fluoride dis- 
so!ved in an ionie strength adjustment buffer suttable for the 
electrode in use (pH about 5), 

Test sofution —Dissolve between 3 and 5 mg of Gona¬ 
dorelin Acetale in 1.375 mL of the same buffer as that used 
for the preparation ot the Standard Solutions. 

Procedurę —Using a fluoride ion-selective electrode eon- 
nected to a pH/ion meter, measure the potentiai of each 
Standard solution, and plot the response versus the loga- 
rithm of the concentration. Determine the regression Tinę 
using the ieast squares method. The test is considered valid 
if the slope of the curve is in the rangę of -54 to -60 mV 
per decade and the regression curve Has a square of the 
correlation coeffident, r 2 t not less than 0.995. From the cai- 
Ebration curve and the concentration of the Test solution, 
determine the amount of fluoride in the sample: not morę 
than 0J% (w/w) is found. 

Acetic add and trifiuoroacetic add — 

Sofution A —To 900 ml of water add 7.0 mL of phos- 
phoric acid and 5.0 mL of concentrated ammonia. Mix, and 
dilute with water to 1000 mL, pass through a 0.45-pm filter, 
and degas* Add 20 mL of methanol, mix, and degas for an 
additional 2 minutes. 

Solution B ■—Prepare a degassed mixture of aceton itrile 
and water (1:1). 

Mobile phase —Use variable mixtures of Solution A and So- 
lution S as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suita bility under Chroma- 
tography (621)), 

Difuent —Dilute 5.0 mL of phosphoric add with water to 
1000 mL, and mix thoroughfy. 

Trifiuoroacetic acid stock solution —Add about 50 mL of 
water to a 100-mL vo]umetric fiask with a stopper. Tarę the 
stoppered fiask on an analytical balance until tnere is no 
further significant drift in the reading. Carefully add 670 pL 
of trifiuoroacetic add to the fiask, stopper immedlately, and 
weigh. Dilute with water to volume. 

Standard Solutions —Accurately weigh out 150, 75, and 
10 mg of sodium acetate trihydrate Into three separate 
1 00-mL volumetric flasks. Add 10 mL, 2 ml, and 100 pL, re- 
spectively, of the Trifiuoroacetic add stock sofution to the 
flasks, and dilute each with Oiluent to the 100-mL mark. 
Calculate the concentration, in mg per mL, of acetic add In 
each Standard solution using the foliowi ng equation: 

0*00434144 

in which W A is the weight, in mg, of sodium acetate trihy¬ 
drate taken. Calculate the concentration, in mg per mL, of 
trifiuoroacetic acid In each Standard solution using the fol- 
lowing eguation; 

0.0001 (W T V) 

in which W T 15 the weight, in mg, of trifiuoroacetic acid 
used for preparation of the Trifiuoroacetic add stock solution; 
and V is the volume, in mL, of Trifiuoroacetic add stock solu¬ 
tion used to prepare the Standard solution. 

Test solution —Prepare duplicate sam pies by accurately 
weigh i ng out two separate afiauots of about 4.0 mg of 
Gonadorelin Acetate and dissoiving each with 1 mL of the 
Difuent 

Chromatographic system (see Chromatography (621))—The 
ltquid chromatograph is eciulpped with a 21 0-nm detector 
and a 4.6-mm x 25-cm column containing 5-um packing 
LI, The flow ratę is approximateiy 1.5 mL per minutę* The 
chromatograph is programmed as follows. 


Time 

(minutek 

Solution A 

(%\ 

Solution B 

(%> 

Elution 

0-5 

100 

0 

isocratic 

5^6 

100^0 

O-jTOO 

linear 

6-14 

0 

100 

isocratic 

14-15 

0->100 

100-*0 

return to Enitial 

15-25 

100 

0 

re-eauilibration 


Chromatograph the Standard Solutions , and record the peak 
responses as directed for Procedurę: the column efficiency is 
not less than 2000 theoreticat plates for the trifiuoroacetic 
acid peak and not less than 10,000 for the acetic add peak; 
and the relative standard deviation for six replicate injections 
of the most concentrated Standard solution is not morę than 
2.0%. 

Procedurę —Inject in duplicate equai volumes (about 
20 pi) of each of the Standard Solutions foliowed by the 
duplicate Test Solutions. Plot the peak areas of each of the 
components in the Standard Solutions versus concentration, 
in mg per ml, and determine the regression linę using the 
Ieast sejuares method. The test is considered valid if the re¬ 
gression curves for both acetic acid and trifiuoroacetic acid 
twe a sguare of the correlation coeffrcient, r l , not iess than 
0.995. From the resulting graph, determine the percentages 
of acetic acid and trifiuoroacetic acid in the Test solution: 
between 8% and 12.5% of acetic add is found, and not 
morę than 0.25% of trifiuoroacetic add is found. 
fielated compounds— 

Standard solution —Dissolve an accurately weighed quan- 
tity of USP Gonadorelin Acetate RS in water to obtain a 
solution having a known concentration of about 0.5 mg per 

mL. 

System suita bility solution —Disso!ve an accurately weighed 
guantity of USP Gonadorelin Acetate Related Compound A 
RS in water to obtain a solution having a known concentra¬ 
tion of about 0.5 mg per mL. Mix equal volumes of thls 
solution and the Standard solution. 

Test solution —Dissoke an accurately weighed quantity of 
Gonadorelin Acetate In water to obtain a solution having a 
known concentration of about 0.5 mg per mL. 
system l— 

Solvent I —Mix 1 mL of trifiuoroacetic acid with 1 L of 
water. Pass through a 0.45-pm filter, and degas. 

5o/mit 2 —Mix 1 mL of trifiuoroacetic add with 1 L of 
acetonitrile. 

Solution A —Prepare a mixture of Solvent 1 and Solvent 2 
(95:5). 

Solution B —Prepare a mixture of Solvent 2 and Solvent 1 
(60:40). 

Chromatographic system (see Chromatography (621))—“The 
HPLC is eguipped with a 220-nm detector and a 4.6-mm x 
25-cm column that contains 5-|im packing LI. The fiow ratę 
is approximately 1.5 mL per minutę, The chromatograph is 
programmed as follows. 


Time 

(minutes) 

Solution A 
(%> 

Solution B 
<%> 

Elution 

0 

91 

9 

initial 

0-25 

91->45 

9—?55 

linear 

25 

45->91 

55^9 

return to initiaJ 

25-30 

91 

9 

re-equiHbrium 


SYSTEM 2 -— 

Mobile phase ^Add 47 mL of phosphoric add and 55 mL 
of tnethyiamine to 4 L of water, and adjust with phosphoric 
acid or triethylamine to a pH of 2.5, as appropriate. Pass 
through a 0.45-pm filter, and degas. Ado acelonitrile to ob¬ 
tain a 1 3% (v/v) concentration ot aceton itrile. 

Chromatographic system (see Chromatography (621))—The 
HPLC is eguipped with a 215-nm detector and a 4,6-mm x 
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10-cm column that contains 5-j.im packing LI. The flow ratę 
is approximate!y 1.5 m!_ per minutę using isocratic elution 
and naving a run time ot 50 minutes. 

Using both System 7 and System 2 chromatograph the 
Standard solution, and record the peak responses as directed 
for Procedura The Standard solution is used only to identify 
the gonadorelin acetale peak. Chromatograph the System 
suita bili ty solution , and record the peak responses as directed 
for Procedurę: the resolution, R, between gonadorelin acetale 
and gonadorelin acetate related compound A is not less 
than 2,0; the eoiumn efficiency is not less than 75,000 theo- 
retical plates for System 1 and not less than 3000 theoretical 
plates for System 2; the taifing factor is not morę than 2.0 
for both System / and System 2; and the relative standard 
deviation for five repllcate injections is not morę than 2.0%. 

Proceduro— Inject equal volunieś (about 20 fiL) of each of 
the Standard solution , the System suitability solution , and the 
Test solution , folJowed by a co-injection of the Test solution 
with the Standard solution , into both System 1 and System 2 . 
[ndude blank injections between the different Solutions. In- 
tegrate afl peaks in order to obtain a baseline similar to that 
in the blank chromatograms, disregardrng any peaks due to 
the so!vent ; counter-ion, and baseline artEfacts. Using peak 
areas, and including all peaks greater than 0.05%, calculate 
the percentage of each Empurity in the portion of Gona¬ 
dorelin Acetate taken: not morę than 1% of any single im- 

B is found, and not morę than 2% of total impurlties is 


Amino acid analysis—Proceed as directed in the Assay. 
Express the content of each amino acid in pmoles, and cal¬ 
culate the total number of pmoles of Gonadorelin Acetate in 
the test sample as directed in the Assay. By dividing the 
number of pmoies of each amino acid by the total number 
of Limoles of Gonadorelin Acetate in the test sample, the 
relative proportions of amino acids are found: senne, 0.7 to 
1.05; glutamic acid, 0.95 Lo 1.05; pruline, 0.95 to 1.05; 
glycine, 1,9 to 2.1; leucine, 0.9 to 1.1; tyrosine, 0.7 to 1.05; 
nistidine, 0.95 to 1.05; and arginine, 0.95 to 1.05. Isoleu- 
cine and łysinę are absent; not morę than traces of other 
amino acids except tryptophan are detected. 

Assay— (see Biotechnology-Derived Art id es—Amino Acid Anal- 
ys/s{1052)). [notę —The following method is given for Enfor- 
mational purposes; any vaiidated amino acid analysis 
method ean be used.] 

Standardize the instrument with a mixture containlng 
equaf molar per voiume amounts (except for i-cystine which 
ts half the moiar amount) of glycine and the t-form of the 
following amino acids: łysinę, tnreonine, alaninę, leucine, 
histidine, serine, vaiine, tyrosine, arginine, glutamic acid, 
methionine, phenylalanine, aspartic acid, proJine, isoleucine, 
tryptophan, and cystine. 

Assay preparation (see Protein Hydrolysis , Method 1 
(1052))—Accurately weigh out between 0.4 and 1.0 mg of 
Gonadorelin Acetate in glass ampuls. Add a minimum of 
1,0 mL of Hydrolysis Solution containlng 4% phenol, freeze 
the sample ampul, and flame seal under vacuum. Hydrolyze 
at 110° for about 22 hours. After hydrolysis, dry the test 
sample under vacuum to remove any residuaI add. To the 
ampul add 2 mL of a buffer solution that is suitable for the 
amrno add analyzer, and pass through a filter having a 
0.45-pm porosify. 

Procedurę — Prcpare a co-injection of the Standard solu¬ 
tion and the test sample. Inject a suitable voiume into the 
amino acid analyzer, and record and measure the responses 
for each amino acid peak. Express the content of each 
amino acid in pmoles, The total number of jtmoles of 
gonadorelin acetate in the test sample is calculated by sum- 
ming the number of pmoles for glutamic acid, prolrne, gly¬ 
cine, leucine, tyrosine, histidine, and arginine, and dividing 


by eight Calculate the percentage of in the 

portion of Gonadorelin Acetate taken by the formula: 

11 3.23(NfW) 

in which N Es the total number of pmoles of gonadorelin 
acetate; and W is the weight of the sample En mg. 


Gonadorelin Hydrochloride 


5-OXOP HWSYGLRP G—NHj ■ * *HCt 

CssH»N, 70, 3 xHCi 118230 (free base) 

Gonadorelin hydrochloride; 

5-Oxo-L-pro!yhuhEstidyhL4ryptophyl-L-seryl-L4yrosylglycyl-L- 
leucyl-L-arginyk-prolylglydnamicie hydrochforide salt 
[51952-41-1 ]. 

DEFINITION 

Gonadorelin Hydrochloride is a synthetlc polypeptide hor- 
monę having the property of stimulating tne release of 
the luteinizing hormone from the hypotnalamus. it eon- 
tains NLT 95.0% and NMT 102.0% of gonadorelin 
(C 55 H 75 N 17 O 13 ), calculated on the anhydrous and hydro- 
chforide-free basfs. 

[CAUTION—Gonadorelin Hydrochloride Es extremeiy hygro- 
scopic Frotect from exposure to moisture, and storę in a 
de siccator.] 

IDENTIFICATION 

o A, The monoisotopic mass by Mass Spectrometry (736) is 
1181.6 ± 1 mass unks. 

[Not:—T his guantity corresponds to m/z = 11 82.6 J_ 1 
for ( M + H) + or m/z - 591.8 ± 0.5 for ( M + 2H) 2 \] 

* B. HPLC 

Buffer, Mobile phase, Standard solution, Sampfe solu- 
tlon, Chromatographic system, and System suitabil¬ 
ity: Proeeed as directed in the Assay . 

Identity sample solution: Mix equal volumes of the 
Standard solution and the Sample solution . 

Analysis 

Samples: Standard solution, Sample solution , and idem 
tlty sample solution 

£xamine the chromatograms of the Standard solution , 
the Sample solution, and the Identity sample solution . 
Acceptance criteria: The retention time of the major 
peat of the Sample solution corresponds to that of the 
Standard solution , and the major peak of the Identity 
sample solution elutes as a single peak. 

ASSAY 

« Procedurę 

[Notę—P erform all manEpulations involving the weighing 
of the gonadorelin hydrochloride and the Reference 
Standard En a low-humidity glove box.] 

Buffer: DEssolve 6.8 g of monobasic potassium phos- 
phate in water and dilute to 1 L. Adjust with 1 N potas¬ 
sium hydroxide to a pH of 6.5. 

Mobile phase: Acetonitrile and Buffer (18:82) 

Standard solution: 0.1 0 mg/mL of USP Gonadorelin 
Hydrochloride R5 in Mobile phase 
[Notę— Standard solution may be stored in a refrigerator 
for 2 months. Remove suitable portions and warm to 
room temperaturę before use.] 

Sample solution; 0,10 mg/mL of Gonadorefin Hydro- 
chloride in Mobile phase 
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Chromatographic system 

(See Chromatogropny <621), System Suitabifity ,) 

Modę: LC 

Detector: UV 220 nm 

Coiumn: 4.6-mm x 15-cm; 5-gm packing LI 

Flow ratę: 1 .5 m L/m En 

[Notę —Condition the coiumn with Mobile phase until a 
stable basellne is obtained.] 

Injection volume: 20 jiL 
System suita bili ty 
Sample: Standard solution 
SuitabiJity reguirements 

Retention time: 8-11 min for the gonadorelin peak 

Tailing factor: NMT 2.5 

Relative standard deviation: NMT 3.0% 

Anaiysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of gonadorelin (C 55 H 75 N 17 O 13 } 
in the portion of Gonadorelin Hydrochloride taken: 

Result = (r u fr s ) x <C,/Q) xfx [1 00/(100 - W - HCI)] x 
100 

ru - peak response of gonadorelin from the Sample 
solution 

r$ = peak response of gonadorelin from the 
Standard solution 

G = concentration of USP Gonadorelin 

Hydrochloride RS in the Standard solution 
(mg/mL) 

C u - concentration of Gonadorelin Hydrochloride in 
the Sample solution (mg/mL) 

F - conversion factor, (1182.3/1255.2) 

W = water content in Gonadorelin Hydrochloride 
sample (%) 

HCI = hydrochloride content in Gonadorelin 

Hydrochloride sample (%) [NOTĘ— %HC - 
%CI x (36.46/35.45).] 

Acceptance cnteria: 95.0-102.0% on the anhydrous 
and hydrochloride-free basis 

©THE R COMPONENT5 
9 COUNTER Ion: Chłoride 

Sample: 25 mg of Gonadorelin Hydrochloride 
Titrimetric system 
(See Titrimetry (54 1).) 

Modę: Direct titration 
Titrant: 0.01 N silver nitrate V5 
Blank: To 1 m 1 . of methanol, add 10 mL of water and 
1 drop of glacial acetic acid. 

Endpoint detection: Potentiometric 
Anaiysis: Dissolve the Sample in 1 mL of methanol, and 
add 10 mL of water and 1 drop of glacial acetic acid. 
Titrate with Titrant and perform a blank determination. 
Calculate the percentage of chłoride (Cl ) in the portion 
of Gonadorelin Hydrochloride taken: 

Result = l(V s - V B ) x N x F x 1 00 ]IW 

- Titrant volume consumed by the Sample (mL) 

V B = Titrant volume consumed by the Blank (mL) 

N = actual normality of the Titrant (Eq/L = mEq/ 
mL) 

F = equivalency factor for chloride, 35.45 mg/mEq 
W = Sample weight (mg) 

Acceptance criteria: 4.G%-6.0% 

IMPURITIES 

* Gonadorelin Related Smpursties 

[Notę—T he Sample solution may be sto red at room tem¬ 
peraturę for up to 20 min or at 4° for up to 8 h.] 
Solution A: DissoIve 6.8 g of monobasic potassium 
phosphate in water and dilute to 1 L. Adjust with 1 N 
potassium hydroxide to a pH of 6,5, 


Solution B: Acetonitrile 
Mobile phase: See Tahle l. 


Table 1 


Time 

(min) 

Solution A 

(%) 

Solution B 
(°/o) 

0 

100 

0 

3 

82 

18 

20 

32 

IB 

30 

30 

70 

35 

30 

70 

38 

100 

0 


[Notę—T ump Solution A through the coiumn at a flow 
ratę of 1 mL/min for 30 min or until a stable baseline 
is obtained, then inject 100 pL of Solution A, and run 
the gradient elution program to completion to condi¬ 
tion the coiumn, Agatn inject 100 pL of Solution A, and 
run the gradient elution program to completion.] 
Standard stock solution: 1 mg/mL of USP Gonadorelin 
Hydrochloride RS in Solution A 
Standard solution: 5 pg/mL of USP Gonadorelin Hy¬ 
drochloride RS in Solution A from Standard stock solution 
System suitability solution: 0.01 mg/mL of USP 
Gonadorelin Acetale Related Compound A RS and 
] mg/mL of USP Gonadorelin Hydrochloride RS in Solu- 
thn A 

Sample solution: 1 mg/mL of Gonadorelin Hydrochlo- 
ride in Solution A 
Chromatographic system 
(See Chromatogropny (621), System Suitabifity .) 

Modę: LC 

Detector: UV 220 nm 

Coiumn: 4.6-mm x 15-cm; 5~|Lim packing LI 

Flow ratę: 1 mL/min 

injection volume: 100 (iL 

Autosampler temperaturę: 4° 

System sukability 

Samples: Standard solution and System suitabifity 
solution 

[Ngte —The relative retention times for gonadorelin re¬ 
lated compound A and gonadorelin are 0.98 and 1.0, 
respectively.j 

Suitability reguirements 

Retention time: 24-30 min for the gonadorelin peak, 
Standard solution 

Resolution: The valley point between gonadorelin re¬ 
lated compound A and gonadorelin is visible, System 
suitabifity solution. 

Tailing factor: NMT 2.0, Standard solution 
[NOTĘ—If necessary, adjust the flow ratę to between 0.8 
and 2 mL/min, or, alternatively, diange by NMT 3% 
the percentages of Solution A and Solution B at 3 min 
and at 20 min.] 

Anaiysis 

Samples: Solution A t Standard solution, and Sample 
solution 

Calculate the percentage of each impurity in the por¬ 
tion of Gonadorelin Hydrochloride taken: 

Result = (r v /rs) x (G/G) x F x 100 

ru = peak response of each impurity from the 
Sample solution 

rs - peak response of gonadorelin from the 
Standard solution 

G = concentration of USP Gonadorelin 

Hydrochloride RS in the 5 tan dard solution 
O-ig/mL) 

Cu - concentration of Gonadorelin Hydrochloride in 
the Sample solution (mg/mL) 

F = conversion factor, 0,001 mg/gg 
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Acceptance criteria 
Any mdividua! impurity: NMT 2.0% 

Total irnpurities: NMT 3.0% 

® Acetic Acids in Peptides (503): NMT 1.0% 

® Limit of Trifluoroacetic Acid 

Perform if trifluoroacetic acid is used in the manufactur- 
ing process. 

Buffer: 7.0 mL/L of phosphoric add and 5.0 mL/l of 
ammonium hydroxide in water 
Solution A: Methanol and Buffer (2:100) 

Solution B: Acetonitrile and water (1:1) 

Mobile phase; See Tobie 2 . 


Analysis: Using a fluoride ion-se!ective eiectrode con- 
nected to a pH/ion meter, measure the potential of 
each Standard solution, and plot the response versus the 
fogarithm of the concentration. DetermEne the regres- 
sEon Eine using the feast-squares method. The slope of 
the eafibration curve is -54 to -60 mV/decade, and the 
square of the correlation coefficient turve (r 2 ) Is NLT 
0.995. 

From the calibration curve and the eonrentratjon of the 
Sample solution, determine the amount of fluoride in 
the sample. 

Acceptance criteria: NMT 0.1% 


Tahle 2 


Time 

(min') 

Solution A 

(%) 

Solution B 

(%1 

0 

100 

0 

5 

100 

0 

6 

0 

100 

14 

0 

100 

15 

100 

0 

25 

100 

0 


Diluent: 5 mL/L of phosphoric acid En water 
Trifluoroacetic acid stock solution: 10 mg/mL of tri- 
fluoroacetic acid in water prepared as follows. Add 
about 50 ml of water to a 100-mL vo!umetric ffask with 
a stopper. Tarę the stoppered fiask on an analytical baj¬ 
an ce until there Es no further significant drift En the 
reading. Transfer 670 jxL of trifluoroacetic acid to the 
fiask, stopper immedlątely, and weigh. Di Jutę wifh 
water to volume. 

Standard Solutions: Transfer 10 mL, 2 ml, and 100 pL 
of the Trifluoroacetic add stock solution into three sepa- 
rate 100-ml volumetnc hasks, and dilute each with Dil¬ 
uent to obtain Standard Solutions having known concen- 
trations, respectively, of about 1 mg/mL, 0.2 mg/mL, 
and 0.01 mg/mL of trifluoroacetic acid in Diluent 
Sample solution: 4.0 mg/mL of Gonadorelin Hydra¬ 
ch loride in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitabfflty.) 

Modę: LC 

Detector: UV 210 nm 
Colurnn: 4.6-mm x 25-cm; 5-pm packing LI 
Ffow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suilability 
Sam pies: Standard Solutions 
Suitabllity reguirements 

Correlation coefficient (r 2 ): NLT 0.995, determined 
by plotting the peak areas of the Standard Solutions 
versus concentration, in mg/mL, and determining the 
regression linę using the least-squares method 
Re!ative standard deviation: NMT 2.0%, the most 
concentrated Standard solution 
Analysis 

Sampies: Standard Solutions and Sample solution 
From the graph of the Standard Solutions and the con¬ 
centration of the Sample solution f determine the per- 
centages of trEffuoroacedc acid in the sample. 
Acceptance criteria: NMT 0.25% 

° Limit of Fluoride 

Perform if fluoride is used in the manufacturing process. 
Use poEypropylene vessels for preparation of sample and 
Stan da ras. 

Standard Solutions: Prepare a series of calibration stan- 
dards containing 0.05, 0.1, 1, and 10 ppm of fluoride 
dissolued En an Eonie strength adjustment buffer suitable 
for the electrode in use (pH of 5). 

Sample solution: 2.2-3.6 mg/mL of Gonadorelin Hy- 
drochlonde in the same buffer as that used to prepare 
the Standard Solutions 


SPECIFIC TESTS 

* WATER Determłnation, Method I (921): NMT 7.0% 

e Bacterial Endotoxins Test (85): NMT 70 USP Endotoxin 
Units/mg 

* Mkrgbial Enumeration Tests (61) and Tests for Speci- 

fied Mecroorganisms (62): The fotaJ aerobic microbial 
count is NMT 100 cfu/g. The total yeast and moJd count 
is NMT 100 cfu/g. 

ADDOTIONAL REQIffREMENTS 

o Packaging and Storage: Preserve in tight, welJ-sealed 
containers. 

* USP reference Stan dards (11) 

USP Endotoxin RS 
USP Gonadorelin Hydrochloride RS 
USP Gonadorelin Acetate ReJated Compound A RS 
Gonadorelin free acid. 

C55H 7I N 16 0h 1183.3 


Chorionic Gonadotropjn 

[9002-61-3}. 

DEFINITfON 

Chorionic Gonadotropin is a gonad-stimulating polypeptide 
hormone obtained from the urine of pregnant women, Its 
potency is NLT 1500 USP Chorionic Gonadotropin Units 
in each mg, and NLT 80.0% and NMT 125.0% of the 
potency stated on the labeL 

A5SAY 

Procedurę 

Diiuent: Salinę TS, freshiy prepared to contain 1 mg/mL 
of bovine serum albumin and adjusted with sodium hy- 
droxide TS to a pH of 6.9-8.0 

Standard stock solution: 10 Units/mL of USP Humań 
Chorionic Gonadotropin RS in Diluent 
Standard Solutions: From the Standard stock solution , 
prepare three Standard Solutions in Diluent such that the 
respective concentrations of chorionic gonadotropin 
constitute a geometrie series such as 1: 1.2:1.44 or 
1:2:4 and such that the activity in each mL lies within 
the rangę of 0.1-1.0 Unit. 

Sample Solutions: Following the analysis outlmed for 
the Standard stock solution and Standard Solutions , pre¬ 
pare Solutions of Chorionic Gonadotropin to obtain 
three Sample Solutions corresponding to those of the 
Standard Solutions. 

Animals: Select 20- to 23-day-old female rats, but re- 
strict the selection so that no rat is morę than 30% 
heavier than the lightest House the animafs under uni¬ 
form conditions of temperaturę, Jighdng, feeding, and 
watering. Mark the animals for Identification, and divide 
them at random into groups of the same number but 
NLT 10 animals. Assign one group to each of the three 
Standard Solutions and three Sample Solutions , 
respective]y. 

Analysis: Inject each rat subcutaneously in the dorsal 
area with 0.20 mL of the solution to wnich it was as- 
signed, at approximately the same time on each of 3 
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consecutive days. On the afternoon of the fifth day, 
sacrlfice the animais, and exclse the uterus from each 
animal by cutting through the cervlx, stripping off the 
surrounding tissue, and severing at the utero-tubal junc 
tion. Gently press out the uterine fluid on moistened 
absorbent paper, and weigh the uterus to the nearest 
0,2 mg, using a suitable balance, 

Cakufation: Tabulate the observed uterine weight for 
each rat, designated by the symbol y , for each dosage 
group ot f rats. ff the data from one or morę rats are 
missing, adjust to groups of equaf size by suitable 
means. Total the vatues of y in each group, and desig- 
nate each total as T f subscripts 1-3 for the three suc- 
cessive dosage levels and subscripts S and U for the 
Standard Solutions and the Sample Solutions , respec- 
tive!y. Test for para!lelism and hnearity between the 
results for the Standard Solutions compared to the 
Sample Solutions by suitable statistical methods. 
Determine the logarithm of potency of the sample 
taken: 

Result - (4IT a /3Tb) + log R 

t - interval between successive log doses of both 
the Standard solution and the Sample solution 

7* - Z(Tu - T$) 


T b = Z(Tj - T t ) 


R - v$fvu 

v s ~ high dose of the Standard (USP Units) 

v u = high dose of the sample (mL) 

Compute the log confidence interval /. (see Design and 
Analysis of Biological Assays (111}). If the confidence 
intervaf is morę than 0.1938, which corresponds at P - 
0.95 to confidence limits of 80% and 125% of the 
computed potency, repeat the Assay unti! the 
combined data of two or morę assays, redetermmed as 
described under Design and Analysis of Biological Assays 
(111), Combination of independent 4ssoys, meet this 
limit. 

Acceptance criteria: Potency is NIT 1500 USP Chori- 
onic Gonadotropin Units/mg, and 80.G%-125.0% of 
the potency stated on the label. 

SPECIFIC TESTS 

* Water Determination, Method I (921): NMT 5.0% 

O ESTROGENKC ACTiYITY 

Sample solution: DissoMe a suitable guantity in salinę 
TS to obtain an equivalent of 1000 USP Chorionic 
Gonadotropin Units/mL 

Analysis: In to each of five rats that have been 
ovariectomized NLT 2 weeks previousfy, inject subcuta- 
neousiy 0.25 ml of the Sample solution in the morning 
and in the afternoon of 2 successive days. On each of 
the 3 fol łowi ng days, take a vagina! smear from each 
animal, 

Acceptance criteria: The requirements of the test are 
met Ef the cellular elements in the smears consist mainly 
of leukocytes and a few nucleated epitheiia! cells, but 
no cornified epitheiia! cells. 

o Bacterial Endotoxins Test (85): Contains NMT 0.03 

USP Endotoxin Unlt/USP Chorionic Gonadotropin Unit 

* Sterility Tests (71): Where the label States that it is ster- 

ile, It meets the requirements. 

& Acute Toxicnrv 

Sample solution: Prepare by dissolving a suitable guan¬ 
tity In stenie, pyrogen-free salinę TS to obtain a solution 
containing 2000 USP Chorionic Gonadotropin Units/ 
mL. 

Analysis: Select five healthy mice, weighing 18-22 g. 
fnject tntravenously a dose of 0,5 mL of the Sample solu - 


tion into each of the mice. Observe the animais over 
the 48 h foilowing the injection. 

Acceptance criteria: The reguirements of the test are 
met if, at the end of 48 h, a 11 of the animais survEve and 
NMT 1 of the animais shows outward symptoms of a 
toxic reaction, If morę than 1 of the animais show out¬ 
ward signs of a toxic reaction or if NMT 2 of the ani- 
mals die, repeat the test on 10 additional, similar ani- 
mals. If alt of the animais of the repeat test survive for 
48 h and show no symptoms of a toxic reaction, the 
requirements of the test are met, 

ADDITIONAL REQUIREMENTS 

* Packacimg and Storage: Preserve in tight containers, 

preferably of Type I glass, in a refrigerator. 

* USP Reference Standards (11) 

USP Endotoxin RS 

USP Humań Chorionic Gonadotropin RS 


Chorionic Gonadotropin for Injection 

DEFINfTION 

Chorionic Gonadotropin for Injection is a sterile, dry mixture 
of Chorionic Gonadotropin with suitable diiuents and 
buffers. Its potency is NLT 80.0% and NMT 125.0% of 
the potency stated on the label in USP Chorionic Gonado¬ 
tropin Units. It may canta in an antimicrobial agent. 

ASSAY 

a procedurę 

Diluent: Salinę TS, freshly prepared to contain 1 mg/mL 
of bovine serum albumin and adjusted with sodium hy- 
droxtde TS to a pH of 6.9-8.0 

Standard stock solution: 10 Units/mL of USP Humań 
Chorionic Gonadotropin RS in Diluent 
Standard Solutions: From the Standard stock solution , 
prepare three Standard Solutions in Diluent such that the 
respective concentrations of chorionic gonadotropin 
constitute a geometrie series such as 1:1.2: 1.44 or 
1:2:4 and such that the activity in each mL lies with i n 
the rangę of 0.1-1.0 Unit. 

Sample Solutions: Dilute a portion of the solution pre¬ 
pare d for the test for Estrogenie Activity quantrtative]y 
and stepwise with Diluent to obtain three Sample Solu¬ 
tions corresponding to those of the Standard Solutions. 
Animais: Select 20- to 23-day-old female rats, but re- 
strict the selection so that no rat is morę than 30% 
heavier than the lightest House the animais under uni¬ 
form conditions of temperaturę, lighting, feeding, and 
watering. Mark the animais for Identification, and divide 
them at random into groups of the same number but 
NLT 10 animais. Assign one group to each of the three 
Standard Solutions and three Sample Solutions, 
res pect i vely. 

Analysis: inject each rat subcutaneously in the dorsaf 
area with 0.20 mL of the solution to which it was as- 
signed, at approximately the same time on each of 3 
consecutive days. On the afternoon of the fifth day, 
sacrifice the animais, and exci$e the uterus from each 
animal by cutting through thp rerv\x f stripping off the 
surrounding tissue, and severing at the utero-tubal junc- 
tion. Gently press out the uterine fluid on moistened 
absorbent paper, and weigh the uterus to the nearest 
0.2 mg, using a suitable balance. 

Calculation: Tabulate the observed uterine weight for 
each rat, designated by the symbol y, for each dosage 
group of f rats. If the data from one or morę rats are 
missing, adjust to groups of equal size by suitable 
means, Total the values of y in each group, and desig- 
nate each total as T, subscripts 1 to 3 for the three 
successive dosage levels, and subscripts 5 and U for 
the Standard Solutions and Sample Solutions, respec- 
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tively. Test for parał iellsm and linearity between the 
resufts for the Standard Solutions compared to the 
Sampie Solutions by suita ble statistical melhods. 
Determine the [ogarithm of potency of the Injection: 

Resuit - (4iTJ3Tb) + fog R 

i - interval between successwe log doses of the 
Standard solution and Sampie solution 

Ta = Z(Tu — Ti) 


7i - XC7j - fi) 


R — v$jVij 

Vs = high dose of the Standard (USP Units) 

v Li - high dose of the sampie (ml) 

Compute the log confidence interval, i (see Design 
and Anaiysis of Biological Assays (111)). If the 
confidence interval is morę than 04 938, which 
corresponds at P = 0,95 to confidence limits of 80% 
and 125% of the computed potency, repeat the 
Assay until the combined data of two or morę assays, 
redetermined as described under Design and Anaiysis 
of Biological Assays (111), Combination of Independent 
^sscjys, meet this limit. 

Acceptance criteria: 80J)%-125«O% of the potency 
stated on the label 

PERFORMANCE TESTS 

* Uniformjty of Dosage Units 

Anaiysis: Open 10 containers, and accurately weigh 
each individual Container and its contents, taking care 
to presen/e the identity of each Container and removing 
any labeling that might be altered in weight during the 
removal of the Container contents. Remove the eon- 
tents of each Container by rinsing thoroughiy with 
water, dry at 105° to constant weight, and reweigh. 
Calcu la te for each Container the net weight of its eon- 
tents by subtracting the weight of the dry, empty Con¬ 
tainer from its initial gross weight. Determine the aver- 
age weight of the contents and the relative standard 
deviation, 

Acceptance criteria: The requirements are met if the 
weight of the contents of each Container does not devi- 
ate from the average weight by morę than 5.0%, and 
fhe relative standard deviation of the 10 containers is 
NMT 3.0%. 

If the reguirements of the test are not met, test 20 
additional containers, The requirements are met if the 
net weight of NMT 1 Container of the 30 deviates by 
morę than 7,5% from the average weight of the con¬ 
tents of the 30 containers and tne relative standard 
deviation of the 30 containers is NMT 3.3%. 

5PECIFSC TESTS 

* pH (791): The pH of the solution prepared for the test 
for Estrogenie ActMty is between 6.0 and 8.0, 

e ESTROGENIC ACTIVITV 

Sampie solution: Reconstśtute as dlrected in the 
labeling. 

Anaiysis: In to each of five rats that have been 
Gvanectomized NLT 2 weeks previously, inject subcuta- 
neously 0,25 mL of the Sampie solution in the morning 
and in the afternoon of 2 successive days. On each of 
the 3 foliowinq days, take a vaqinal smear from each 
anlmal. 

Acceptance criteria: The reguirements of the test are 
met if the cellular efements in the smears consist mainly 
of leucocytes and a few nucleated epithelial cells, but 
no cornified epithelial cells. 

® Other Requirements: it meets the requirements in l abd- 
ing (7), iahels and Labeling for Injectable Products . 


* Bacterial Endgtoxins Test (85): it contains NMT 0.03 

USP Endotoxin Unit/USP Chorionlc Gonadotropin Unit 

* Sterility Tests (71): Meets the requirements 

* Constbtuted Solution: At the time of use, it meets the 

requirements in injecthns and Implanted Drag Products 
(1), Specific Tests , Completeness and ciarity of Solutions. 

ADDITIONAL REQUIREMENT5 

Change to read: 

* Packagbng and Storage: *Pockaging and Storage Re¬ 

guirements (659), injection Packaging , Packaging for consti- 

tUtjon* (CN l-May-201 ?)■ 

* Labeling: Label it to indlcate the expiration datę. 

o USP Reference Standard* (11) 

USP Endotoxin RS 

USP Humań Chorionic Gonadotropin RS 



CigHa-tNiaOM ' xC2H.j02 

Luteinizing hormone-releasing factor (pig), 6-[0-(l,1- 
dimethyfethyf)-D-serine]-1G-deglyci nam ide-, 2-(amino- 
carbonyljhydrazide, acetate (salt) [145781-92-6]. 

1-(5-Oxo-L-prolyl-L4iistldyhL-tryptophyfT-seryl-t-tyrosyl-0- 
ferf-bu ty l-D-sery t-L-[eucy l-t-argi ny l-L-p roly l)sem ica rbazide 
(Goserelin) 1269.41 

[65807-02-5], 

DEFINITION 

Goserelin Acetate is a synthetic nonapeptide analog of the 
hypothalmlc decapeptide, gonadorelln. It is obtained by 
Chemical synthesls and is available as an acetate salt. It 
contains NLT 94.5% and NMT 103,0% of goserelin 
(qHB 4 N 1 sO m), calculated on the anhydrous and acetic 
acid-free basis. 

IDENTIFICATION 

® A. The retention time of the goserelin peak of the 5am- 
pie solution corresponds to that of the Standard solution , 
as obtained in the Assay. 

ASSAY 

o Procedurę 

Mobile phase: Prepare a filtered and degassed mixture 
of water, acetonitrile, and trifiuoroacetic acid 
(1600:400:1). 

Standard solution: 1 mg/mL of USP Goserelin Acetate 
R5 tn water 

Diluted standard solution: Transfer 1 mL of the Stan¬ 
dard solution to a 10-mL volumetric fiask, and difute 
with water to volume. 

Resofution solution: Dissolve the contents of a vial of 
USP Goserelin Related Compound A RS in water to ob- 
tain a concentration of 04 mg/mL, and mix with an 
equal volume of Diluted standard solution. 
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System suitability solution: Dissolve the contents of a 
vial of USP Goserefin System Suitability Mixture RS with 
1 ml of water. 

Sample solution: 1 mg/mL of Gosereiin Acetate in 
water 

Chromatographic system 

(See Chromatography (621), System Suitability .) 

Modę; LC 

Detector: UV 220 nm 

Column: 4.6-mm x 15-cm; 3.5-pm packing LI 
Column temperaturę: 50°-55° 

Flow ratę: 1 mL/min 
Injectron size: 10 pL 
System suitability 

Samples: Standard solution, Resolution solution, and 
System suitability solution , 

Suitability reguirements 

[NOTĘ—Two minor peaks are visible prior to the elution 
of the principat peak, System suitability solution.] 
Resolution: NLT 7.0 between the gosereiin and 
gosereiin related compound A (4-D-ser-goserelin) 
peaks, Resolution solution 

Retention time: 40-50 min for the gosereiin peak, 
Resolution solution 

Relative standard deviation: NMT 2.0% for the 
gosereiin peak, from repiicate injections, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample sofution 
Calculate the percentage of gosereiin (C^H^N^Om) in 
the portion of Goserefin Acetate taken: 

Result = (ry/r*) x (Q/CJ) x 100 

Aj = peak response from the Sample solution 

A - peak response from the Standard solution 

Cs = concentration of the Standard solution 
(mg/mL) 

Q = concentration of the Sample solution (mg/mL) 
Acceptance criteria: 94.5%-103.Q% of gosereiin 
(Cs 9 n 6 ^Ni B 0 i 4 } on the anhydrous, acetic acid-free basis 

OTHER COMPONENTS 
* Limit of Acetic Acid 

Mobile phase: Transfer 49.04 g of sulfuric add to a 
1000-mL yolumetric fiask, dilute with water to volume, 
and mix. Accurately transfer 20 mt of this solution to a 
2000-mL yolumetric fiask, dilute with water to yolume, 
mix, fil ter, and degas. 

Standard stock solution: Transfer 2.0 mL of glacial ace¬ 
tic acid to a 500-mL volumetric fiask, dilute with Mobile 
phase to yolume, and mix. 

Standard solution: Transfer 5.0 mL of the Standard 
stock solution to a 100-mL yolumetric fiask, dilute with 
Mobile phase to volume, and mtx. 

Sample solution: Dissolve about 20 mg of Gosereiin 
Acetate, accurately weighed, in 2-3 mL of Mobile phase . 
Connect a 1 -ml cartridge containing packing L44 to a 

1 -mL cartridge containing packing L2, which is then at- 
tached to a suitable yacuum apparatus. With the vac- 
uum appiied, wash the cartridge combination with 

2 mL of methanol folfowed by 15 mL of Mobile phase , 
and discard the washrngs. Quantitatively apply the solu¬ 
tion containing the sample to the cartridge combina- 
tion, and wash through the cartridge system with sev- 
eral smali volumes of Mobile phase. Coflect the solution 
and washlngs in a 10-mL volumetric fiask, and dilute 
with Mobile phase to yolume. 

Chromatographic system 
(See Chromatograpny (621), System Suito bili ty). 

[Notę—C ondition the column for about 24 n untfl a 
stable baseline is obtained.] 


Modę: LC 

Detector: UV 206 nm 

Column: 7.8-mm x 30-cm; packing LI 7 

Column temperaturę: 65° 

Flow ratę: 0.8 mL/min 
tnjectlon size: 100 jiL 
System suitability: 

Sample: Standard solution 

[NOTĘ—The retention time of the acetic acid peak is 
about 11 min.] 

Suitability reąuirements 
Tailing factor: NMT 2.0 
Relative standard deviatlon: NMT 3.1% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of acetic acid in the portion of 
Gosereiin Acetate taken by the formula: 

Result = (r u /r$) x (MW) x (1.049/5) 

r u = peak response from the Sample solution 

r$ = peak response from the Standard solution 

W - sample weight of Gosereiin Acetate taken to 
prepare the Sample solution (q) and 
corrected (for the purposes of the 
calculation) to elimmate the water content, 
which is determined immediately phor to the 
test 

1 .049 - weight of glacial acetic acid (g/mL) 

Acceptance criteria: 4.5%-15.0% 

IMPURITIES 

« ORGANfC IMPURITIES! RELATED COMPOUNDS 

Mobile phase, Standard solution, Diluted standard so¬ 
lution, Resolution solution, System suitability solu* 
tion, Sample solution, and Cnromatographk sys¬ 
tem: Prepare as directed in the Assoy. 

Diluted sample solution: Transfer 1 mL of the Sample 
solution into a 100-mL yolumetric fiask, and dilute with 
water to volume. 

System suitability 

Samples: Resolution solution and System suitability 
solution 

[Notes —The retention time for the gosereiin peak is be¬ 
tween 40 and 50 min, Resolution solution. See Table I 
for the relative retention times, Resolution solution. Two 
peaks, corresponding to decarbamoylgoserelin and 
2-D-his-goserelin, eluting prior lo the pnncipal peak, 
are visible, System suitability solution.] 


Table 1 


Name 

Reiativ€ Retention Time 

4-D-ser-Gosereiin 

0.67 

Deca rbamo vl aosere 1 tn 

0.89 

5 -D-tvr- Gosereiin 

0.92 

7-D'his-Goserelin 

0.94 

GosereNnare 

1.0 


Resolution: NLT 7.0, Resolution solution 
Column efficiency: NLT 2000 theoretical plates, Sys¬ 
tem suitability solution 

Taiiing factor: NMT 2.0, System suitability solution 
Relative standard deviation: NMT 2.0%, System suit¬ 
ability solution 
Analysis 

Samples: Sample sofution and Diluted sampie solution 
Calculate the percentage of goserelin-related impurities 
in the portion of Gosereiin Acetate taken: 

Result = rjru 

~ peak response for any individual impurity in 
the Sample solution 


n 
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r u = peak response of the main goserelin peak in 
tire Diktted sampie salut i on 

Acceptance criteria: NMT 1.0% of decarbamoylgosere- 
lin is found, NMT 0.5% of any other impurity is found, 
and NMT 2,5% of total impurities is found. 

SPECIFIC TESTS 

O Nuclear Magnetjc Resonance Spectroscopy (761 ), Amino 
Acid Content 

[NOTĘ —Concentrations of goserelin in bolh Lhe Standard 
solution and the Sampie solution must be the same 
(within 5% of each other) but can be adjusted based 
on the quality of the n C spectrum obtained. The spec¬ 
tra must be acguired under the same conditions for 
both the Standard solution and the Sampie solution. The 
spectra obtained are of sufficienl quaJity to allow quan- 
tification of the integrals of the resonances specified he¬ 
lów to be obtained. Integrals and spectra of both the 
Standard solution and the Sampie solution can be re- 
peated and averaged.] 

Standard solution: Dissolve USP Goserelin Acetate RS 
in deuterium oxide to obtain a solution having a known 
concentration of about 10% w/v, and adjust with 
deuterated acetic add-d4 to a pH of 4. 

Sampie solution: Prepare a 10% w/v solution of Goser¬ 
elin Acetate in deuterium oxide, and adjust with deuter¬ 
ated acetic acid-d4 to a pH of 4, 

Analysis: Obtain a U C, proton-decoupled NMR spec¬ 
trum of both the Standard solution and the Sampie soiu- 
thn. The spectra from both Solutions are qualitatively 
simiiar, and all the resonances from the spectrum of the 
Standard solution are present in the spectrum of the 
Sampie solution and have the same Chemical shrft values 
(±0.1 ppm for goserelin, ±0.5 ppm for acetate). Identify 
any other resonances in the spectrum of the Sampie 
solution. The relative amino acid ratso between the 
Standard solution and the Sampie sofution can be calcu- 
lated as foliows. fntegrate the resonances at the approx- 
imate ppm corresponding to each amino acid in Tobie 


Table 2 


Amino Acids 

Resonances (mmii 

Azo-qlvdne 

162.2 

Histidine 

1 18.4 

Tyrostne 

116.7 

tert- Butvt serine 

62.5 

Serine 

62.2 

Tryptophan 

55,7 

Arpinine 

41,8 

Pyrontutamie acid 

26,3 

Proline 

26,0 

Leucine 

23.5 


Calculate the ratio of each of the amino acids from the 
integrals of the Standard solution and the Sampie solu¬ 
tion by the formula: 


Result = rufrs 

r u - integral of the resonance of a designated 
amino acid from the Sampie solution 
r 5 - integral of the resonance of a designated 
amino acid from the Standard sofution 
Acceptance criteria: The resulting ratlos fal! with i n the 
following fimits: histidlne, tyrosine, tert-butyl serine, ser¬ 
ine, tryptophan, arginine, pyroglutamic acid, proline, 
and leucine 0.9-1.1; azo-glycine 0.8-1.2. 

* Optical Rotation, Specific Rotation (781S) 

Sampie solution: 2 mg/mL, in water, calcuiated on the 
anhydrous and acetic acid-free basis 


Acceptance criteria: Between -52 D and -56° 

* Bacterial Endotoxins Test (85): it contains NMT 16 

USP Endotoxin Units/mg of goserelin, if intended for use 
in the manufacture of parenteral dosage forms without a 
further, appropriate procedurę for the removaf of bacte- 
ria! endotoxins, 

* Water Determination, Method I (921): NMT 10.0% 

ADDITIGNAL REQUfREMENTS 

® Packaging and SroRAGE: Preserve En tlght, light-resistant 
containers, and storę in a refrigerator. 

* USP Referenge Standards (11) 

USP Goserelin Acetate RS 

USP Goserelin Related Compound A RS 

USP Goserelin System Sultability Mixture RS 


Gra miód lira _ 

Gramicidin. 

Gramicidin [1405-97-6]. 

» Gramicidin is an antibacteriai substance pro- 
duced by the growth of Bacillus brevis Dubos 
(Fam. Bacillaceae). it may be obtained from tyro- 
thricin. !t has a potency of not less than 900 pg 
of gramicidin per mg, calcuiated on the dried 
basis. 

Packaging and storage—Preserve in tight containers. 

USP Reference standards (11)— 

USP Gramicidin RS 

Ideintificaticm, Ultravioiet Absarptian (1 97U) — 

Solution: 50 pg per mL 
Medium: a 1 co hol. 

MeltBBig temperaturę, Class la (741 ): not lower than 
229 q , determined after drying, 

Crystalfinity (695): meets the requirements. 

Loss on drying (731)—Dry about 100 mg in a capillary- 
stoppered bottle in vacuum at 60° for 3 hours: it loses not 
morę than 3.0% of its weight. 

Residue on ignition (281): not morę than 1.0%, the 
charred residue being moistened with 2 ml of nitric acid 
and 5 drops of sulfuric acid. 

Assay— -Proceed with Gramicidin as directed under Antibiot- 
ics—Microbiai Asscrys (81). 


Granisetron Hydrochloride 



C, 8 H 2 ^N.,0 • HCI 348.87 

1 //-lndazole-3-carboxamide, 1 -methyl-N-(9-methyb 
9-azabicyclo[3.3.1]non-3-ylK monohydrochionde, endo-. 

1 -Methyl-N-(9-methyl-^do-9-azabicyc!o[3.3.1 ]non-3-y!)-l H- 
indazoie“3“Carboxamide monohydrochloride 
[107007-99-8]. 
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» Granisetron Hydrochloride contains not less 
than 97.0 percent and not morę than 102.0 per¬ 
cent of Ci B H 2 4 N 4 0 ■ HCI, calcu la ted on the dried 
basis. 

Packaging and storage—Preserve in well-dosed contain- 
ers, protected from fighL Storę at room temperaturę. 

USP Reference stan dard s (11)— 

USP Granisetron Hydrochloride RS 
USP Granisetron Related Compound A RS 

(2-Methyh/V-[(1 R,3r,55>9-methyl-9-azabicyclo[3.3. 
1]non-3-yl]-2H-indazole-B-carboxamide). 

USP Granisetron Related Compound B RS 

(W-[(1 /?,3r,5)4^MethyU9-azabicyclo[3.3.1 ]non-3-yl]-1 H- 
indazole-3-carboxamide). 

USP Granisetron Related Compound E RS 

(0 R,3r5,55>9-Methyh9-azabicydo[3.3.1]nQnan- 
3-amine, acetate salt). 

Identification— 

A: infrared Absorption (197M). 

B; It meets the reauirements of the test for Chforide 
091). 

pH (791): between 4.0 and 6.5, in a solution in carbon 
dioxide-free water, containing 10 mg per ml 
Loss on drying (731)—Dry it at 105° for 4 hours: it loses 
not morę than 0.5% of its weight. 

Residue on ignition (28T): not morę than 0.1%. 

Dełete the fołtowing: 

•|łeavy metals ; Method It (231): not morę than 20 ppm. 

* idftW 1-lAn^OlB) 

Limit of granisetron related compound E— 

Adsorbent: 0.25-mm layer of chromatograph ic stlica gel 
mixture. 

Diluent: a mixture of acetonitrile and water (80:20). 

Test so/ut/on—Transfer 250 mg of Granisetron Hydrochlo- 
ride to a 5-rnL volumetric fiask, and dissolve in and dilute 
with Diluent to volume. 

Standard solution —Dlssolve an accurately weighed quam 
tity of USP Granisetron Related Compound E RS in Diluent 
to obtain a solution containing 0.25 mg per mL. [notę—USP 
Granisetron Related Compound E RS is the acetate salt of 
{1 fl,3r,5S)-9-methy3-9-azabicyclo[3.3J]nonan-3-amine> Use 
the correction factor stated on the label of the USP Refer¬ 
ence Standard to calculate the concentration, as 
appropriate.] 

Application volume: 2 pL 

Developing solvent system—A mixture of ethyl acetate, 
isopropyl alcohol, and ammonium hydroxide (50:30:6.5). 

Procedurę—Proceed as directed for Thin-Layer Chromatog¬ 
raphy under Chromatography (621), and deve!op the chro- 


matogram until the solvent front has moved about half of 
the length of the piąte. Dry the piąte in air, and expose it to 
iodine vapor for 30 minutes. Any spot corresponding to 
granisetron related compound E obtained from the Test so- 
Tution is not morę intense than the corresponding spot ob¬ 
tained from the Standard solution (0.5%). 

Related compourods— 

[NOTĘ—Protect afl Solutions containing granisetron hydro¬ 
chloride from iight.1 

Mobile phase and System suitability solution— Proceed as 
directed in the Assay. 

Standard solution— Dissolve an accurately weighed quan- 
tity of USP Granisetron Hydrochloride RS in Mobile phase to 
obtain a solution having a known concentration of about 
0.005 mg per mL 

Identification solu t/on—P repa re a solution in Mobile phase 
containing 0.01 mg per ml of USP Granisetron Related 
Compound A RS and 0.005 mg per mL of USP Granisetron 
Related Compound B RS. 

Test solution— Use the Assay preparation, prepared as di¬ 
rected in the Assay . 

Chromatographk system (see Chromatography (621))— 

Pre parę as directed in the Assay. Chroma tog raph the System 
suitability solution, and record the peak responses as directed 
for Procedurę: the resolution, /?, between granisetron related 
compound C and granisetron is not less than 3.5; and the 
tailing factor for the granisetron peak is not morę than 2.0. 
Chromatograph the Standard solution, and record the peak 
responses as directed for Procedurę: the reiative standard 
deviation for replicate injections is not morę than 10%. 

Procedurę —Separately inject equal volumes (about 10pL) 
of the Standard soiution, the Identification solution, and the 
Test solution into the chromatograph, record the chromato- 
grams for about two times the retention time of granise¬ 
tron, identify the peaks on the basis of their relative reten¬ 
tion times as qiven in Table 1, and measure the peak 
responses. Calculate the percentage of each impurity in the 
portion of Granisetron Hydrochloride taken by the formula: 

100(1 /f)(CWCr)(r w M) 

in which Pis the relative response factor given in Table 1; Cj 
and Cr are the concentrations, in mg per mL, of granisetron 
hydrochloride in the Standard solution and the Test soiution , 
respectively; tu is the peak response for each impurity ob¬ 
tained from the Test solution; and n is the peak response for 
granisetron obtained from the Standard solution: in additlon 
to not exceeding the limits in Table 1, not morę than 1.0% 
of total impurities is found. Disregard any peak observed in 
the blank. The reporting level for impurities is 0.05%. 
Assay— 

Mobile phase —Dilute 1.6 mL of phosphoric acid with 
water to 800 mL, add 200 mL of acetonitrile, and mix. Add 
1.0 ml of hexylamine, and mix. Adjust with triethylamine 
to a pH of 7.5 ± 0.05 (about 4 mL is needed). Make adjust- 


Table 1 


Name 

Relatke 

Retention Time 

Relative 

Response Factor 

(fi 

Limit 

Granisetron related compound D 1 

OA 

1.0 

0.1 

Granisetron related compound B 2 

0.5 

0.59 

0.5 

Granisetron related compound A 1 

0.7 

1.0 

1.0 

Granisetron related compound C* 

0.8 

1.0 

0.2 

Granisetron 

1.0 

n/a 

n/a 

Any otber individual impurity 

n/a 

1.0 

0.1 


’T-MethyM tf-ircdazole-3-carboxy!ic acid. 

J N- [(1 R, 3 r, 5 9-M ethy 1-9 ■- aza b f cy c! o[3.3 , 1 ]n on - by 3 j * 1 -in d azd e-3- carboxa m td e 

3 2MethyLMT(1 k 3r,55)-9-methyl-9-azabicyclG[3 J. 1 ]non-3-yl]-2H-indazole-3carbaxamide. 
Ą N-[0 fl, 3r, 5 S)-9-Azabicyclo[3.3.1 ]non- 3-ylj-l -methyl-1 H-rndazole-S-carbGKamide 
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ments if necessary (see Suita bil i ty under Chromatog- 

raphy (621)). 

Standard preparation —Dissoh/e an accurately weighed 
guantity of USP Granisetron Hydrochloride RS in Mobile 
phase to obtain a solution havmg a known concentration of 
about 1,0 mg per mL 

System suitability soiution —Transfer 2 mL of a solution En 
Mobile phase containing about 1.0 mg of Granisetron Hy¬ 
drochloride per mL to a colorEess glass vial, stopper it, and 
either expose the solution to sunlight for 4 hours or place it 
under a UV lamp for 16 hours (granisetron undergoes partia! 
degradation to granisetron related compound C). A degra- 
dation of at least about 0.3% of granisetron to granisetron 
rdated compound C must be obtained, as shown by the 
appearance of a eorresponding peak in the chromatogram, 

If it is not obtained, again expose the solution to sunlight or 
place it under a UV lamp. 

Assay preparation —Transfer about 50 mg of Granisetron 
Hydrocnloride, accurately weighed, to a 50-mL volumetric 
fiask, dissolve in and di lute with Mobile phase to voiume, 
and mix. 

Chromatographic system (see Chromatography (621}}—The 
tiqurd chromatograph is eguipped with a 305-nm detector 
and a 4,6-mm x 25-cm column that contains 5-j.im packing 
LI. The column temperaturę is maintaEned at 40*. Tne flow 
ratę is about 1.5 mL per minutę. Chromatograph the Sys¬ 
tem suitability solution, and record the peak responses as di- 
rected for Procedurę: the resolution, R, between granisetron 
related compound C and granisetron is not less than 3.5; 
and the tailing factor for tne granisetron peak is not morę 
than 2.0. Chromatograph the Standard preparation, and re¬ 
cord the peak responses as directed for Procedurę: the rela- 
tive standard deviation for replicate injections is not morę 
than 2 . 0 %, 

Procedurę —Separately injert equal vo!umes (about 10 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the per- 
centage of Ci B H 24 NiO HCI in the portion of Granisetron 
Hydrochloride taken by the formula: 

100 (C s /Cu)(ro/rs) 

in which C 5 and Cu are the concentrations, in mg per mL, of 
granisetron hydrochloride in the Standard preparation and 
the Assay preparation , respectiyely; and ru and r$ are the 
peak responses obtained from the Assay preparation and 
the Standard preparation f respectiyely. 


Granisetron Hydrochloride lnjection 

» Granisetron Hydrochloride lnjection is a sterile 
soiution of Granisetron Hydrochloride in Water 
for lnjection. It contains the equivalent of not less 
than 93.0 percent and not morę than 107.0 per- 
cent of the labeled amount of granisetron 
(C ia H 24 N 4 0 ). It may contain suitable 
preservatives. 

Packaging and sto ragę —Preserve in singie-dose or multi- 
pJe-dose containers, protected from light, and storę at con¬ 
tro IIed room temperaturę. 

Laheling— Et meets the requirements for La be ling (7), tabeis 
and Labeiing for injectabie Products :. Label it to tndicate the 
name and the guantity of any added preservative. 

USP Referenee standards (11)— 

USP Endotoxin RS 

USP Granisetron Hydrochloride RS 


USP Granisetron Refated Compound B RS 

(M-[( 1 fl,3r,5)-9-Methyi-9-azabicydo[3.3.1]non-3-yl]-1 H- 
indazoEe-3-carboxamide). 

USP Granisetron Related Compound C RS 

N-[( 1 R, 3r,55)-9-Azabicyclo[3,3.1 ]non-3-yl]4 -methyl-1 H- 
indazole-3-carboxamide. 

USP Granisetron Rdated Compound D RS 
1-MethyE-1 H-indazole-3-carboxylic acid. 

Identification— 

A: Thin-Layer Ch romatographic Identification Test (201 )— 

Developing soivent —Prepare a mixture of methylene chlo- 
ride, aiconol, water, and ammonium hydroxlde (60:40:5:2). 

Standard solution —Dissofve an accurately weighed quan- 
taty of USP Granisetron Hydrochloride RS in water or aicohoi 
to obtain a solution having a concentration of granisetron 
that matches the concentration of granisetron in the Test 
soiution. To calcu la te the concentration of granisetron in the 
Standard solution , use the molecular weights of granisetron 
(312,41) and granisetron hydrochloride (348.87), 

Test solution —Use the Lind ilu ted lnjection. 

Procedurę —Separately appEy equaE volumes of the Stan¬ 
dard solution and the Test solution, equivalent to about 4 to 
5 jig of granisetron, to a suitable thin-layer chromatographic 
piąte coated with a 0.25-mm layer of ch romatographic silica 
gel mixture, dry the spots under a current of warm air for 
about 5 minutes, and develop the piąte in a paper-iined 
chromatographic cham ber equilEbrated with Deveioping sol- 
vent prior to use. AlEow the chromatogram to devetop until 
the solyent front has moved about 15 cm. Remove the 
piąte, dry the piąte under a current of warm air, and ex- 
aminę the piąte under short-wavelength UV light: the princi- 
pal spot from the Test solution corresponds in appearance 
and R f value to that of the Standard soiution. 

B: The retention time of the major peak En the chromato¬ 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , as obtained En 
the Assay. 

Bacferial Endotoxins Test (85)—It contains not morę 
than 25 USP Endotoxin Units per mg of granisetron. 
Sferilily Tests (71): meets the reguirements. 
pH (791): between 4.0 and ó.O, 

Part i oda te Matteir in Injections (788): meets the re¬ 
guirements for smailwolume injections. 

Related componnds— [NOTĘ—Perform the determlnatfon 
under subdued light, and use amber autosampler vials and 
low-actinic glassware.] 

Buffet solution pH 2.0 , Mobile phase, System suitability 
preparation , and Chromatographic system —Prepare as di- 
rected in the Assay. 

Standard solution —Use the Standard preparation prepared 
as directed in the Assay, 

Test soiution —Use the undiluted lnjection. 

Procedurę —Separately inject egual volumes (about 15/f. 
pL), where L is tne labeled amount, in mg, of granisetron 
per mL of lnjection of the Standard solution and the Test 
solution, into the chromatograph. Record the chromato¬ 
grams for at least three times the retention time of the 
granisetron peak, identify the impurities listed in Tobie l f 
and measure the peak responses. Calculate the percentage 
of each impurity relatlve to the labeled content of granise¬ 
tron in the portion of lnjection taken by the formula: 

100(1 / 0(312.41 / 348.87)(Q / Cr)(fi / r 5 ) 

in which Fis the relative response factor as listed in Tobie 1; 
312.41 and 348.87 are the mofecular weights of granisetron 
and granisetron hydrochtonde, respectively; C s is the con- 
centration, in mg per mL, of granisetron hydrochloride in 
the Standard soiution; C T is the concentration, In mg per mL, 
of granisetron in the Test soiution , based on the label da im; 

O \s the peak response of each impurity obtained from the 
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Test solution; and rs is the peak response of the granisetron 
peak, obtafned from the Standard solution . Disregard the 
peak due to granisetron related compound A that elutes at 
the relative retention time of about O.5-0.6 as this impurity 
is controlled In the drug substance monograph. Not morę 
than 0.7% of granisetron related compound C is found # not 
morę than 1.3% of total specified impurities h found, and 
not morę than 0.5% of any unspecified impurity is found. 
The reporting level for impurities is 0.1%. 


Table t 



Relative 

Relatli/e 

Na m e 

Retention 

Time 

Response 
Factar fR 

Granisetron related compound A 1 

0,5-0.6 

— 

Granisetron related compound B 1 

0.7 

0.8 

Granisetron 

1.0 

■— 

Granisetron related compound O 

1.2 

1,0 

Granisetron related compound D r1 

3,W 

1.S 


i2^MethyMV4tl^3r ( 55)-9-methyE‘9-azabi€ydo[3.3.1]non^yl]2^indaiol^3- 

carboxamfde. 

J N-J0 Mc5^-9-Methy|-9-a*abicyda[3.3-1 ]non-3-yl]-1 H-indazafe-S-carbo*- 
amide. 

fl 4 3r,5S}-9-Azabicycto[ 3.3.1 Jnon-3-yl]T -melhyM H-indazo!e-3-tafbox- 
amiae. 

n -Methyl-1 W-indazole-3-carbQxylic add. 



Other requirements—it meets the reguirements under ln- 
jections ano fmpfanted Drug Products <1}. 

Assay—[NOTĘ—Perform the determmation under subdued 
light, and use amber autosampler vials and low-actmic 
glassware.] 

Bufter solution pH 2,0 —Dissolve 15.6 g of monobasic so- 
dlum phosphate di hydra te in 900 ml of water, adjust with 
phosphoric acid to a pH of 2.0, and dii u te with water to 
1000 mL 

Mobile phase —Prepare a mixture of Buffer solution pH 2,0, 
methanol, and tetranydrofuran (75:24:14), mix, and de- 
gas. Make adjustments if necessary (see System Suitability 
under Chromatography (621)). 

System suitability preparation —Dissolve suitabie guantities 
of USP Granisetron Hydrochloride RS, USP Granisetron Re¬ 
lated Compound B RS, USP Granisetron Related Compound 
C RS, and USP Granisetron Related Compound D RS in a 
mixture of water and methanol (75:25), to obtain a solution 
containing about 04 mg of each component per ml. Di- 
lute with water to obtain a solution containing about L ng 
of each component per ml, where i is the labeled amount, 
in mg, of granisetron per mL of Injection. 

Standard preparation—DfcsoWe an accurately weighed 
guantity of USP Granisetron Hydrochloride RS in water to 
obtain a solution having a known concentration of about 
(0.11 x L) mg of granisetron hydrochloride per mL, where i 
is the labeled amount, in mg, of granisetron per mL of In- 
jection. 

Assay preparation —Use the Injection diluted 140 with 
water. 

Chromatogrophic system (see Chromatography {62 1))—The 
liguid chromatograph is eguipped with a 300-nm detector 
and a 4.6-mm x 15-cm column that contains 4-pm polar 
endcapped packing LI. The ffow ratę is about 1.2 ml per 
minutę. Chromatograph the System suitability preparation, 
and identify the components based on the Information 
listed in Table h Record the peak responses as directed for 
Procedurę: the resolution, fl, between the granisetron and 
granisetron related compound C peaks is not less than 2. 
Chromatograph the Standard preparation, and record the 
peak responses as directed for Procedurę: the tailing for the 


granisetron peak is not morę than 3; and the relative stan¬ 
dard deviation for a minimum of six repiicate injections is 
not morę than 2.0%, 

Procedurę— Separately rnject egual volumes (about 15/t 
pL), where L is tne iabefed amount, in mg, of granisetron 
per mL of Injection, of the Standard preparation and the 
Assay preparation into the chromatograph. Record the chro- 
matograms for at least three times tne retention time of the 
granisetron peak, and measure the responses for the major 
peaks. Calculate the percentage of the labeled amount of 
granisetron (CibH 24 N,jO) in each ml of the Injection by the 
formula: 

100(312.41 / 348.87)(C/C u )(r y / r s ) 

in whtch 312.41 and 348.87 are the molecular weights of 
granisetron and granisetron hydrochloride, respectively; C is 
the concentration, in mg per mL, of granisetron hydrochlo¬ 
ride in the Standard preparation; Cu is the nominał concen¬ 
tration, in mg per mL, of granisetron in the Assay prepara¬ 
tion; and r u and r$ are the peak areas obtained from the 
Assay preparation and the Standard preparation , respectively. 


Granisetron Hydrochloride 
Compounded Orał Suspension 

DEFINITION 

Granisetron Hydrochloride Compounded Graf Suspension 
contains NLT 90.0% and NMT 110.0% of the labeled 
amount of granisetron (C 18^4^0), Prepare Granisetron 
Hydrochloride Compounded Orał Suspension containing 
0.05 mg/mL of granisetron as follows (see Pharmaceuticat 
Compounding—Nonsteriie Preparations (795)). 


Granisetron fas Granisetron Hydrochloride} 

s mg 

(5.6 ma) 

Vehide: a 1:1 mixture of VehEcle for Orał Solution, 

Nf, and Vehicle for Orał Suspension, NF, a sufficient 
ouantity to make 

100 mL 


Calculate the required guantity of each ingredient for the 
total amount to be preparecl If using taolets, place the 
required number of tablets in a suitable mortar, and com- 
minute the tablets to a fine powder with a pestle, or add 
Granisetron Hydrochloride powder. Add the Vehicie in smali 
portions, and triturate to make a smooth pastę. Add in- 
creaslng volumes of the Vehide to make a Granisetron Hy¬ 
drochloride suspension that is pourable. Transfer the con- 
tents of the mortar, stepwise and quantitatively, to a 
calibrated bot tle. Add enough Yehicle to bring to finał vol- 
ume, and mix well. 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile and 50 mM monobasic so- 
dium dihydrogen phosphate (34 7). Adjust with phos- 
phoric acid to a pH of 7.0. Make adjustments if neces¬ 
sary (see Chromatography {62 1), System Suitability), 
Standard stock solution: 1.0 mg/mL of USP Granise¬ 
tron Hydrochloride RS 

Standard solution: Transfer 2.5 mL of Standard stock 
solution to a IGO-mL volumetric fiask, and dilute with 
Mohiie phase to volume to obtain a solution containing 
25 pg/mL of granisetron hydrochionde. 

SampTe solution: Shake the Orał Suspension thor- 
oughly by hand. Pipet 5.0 mL into a 10-mL volumetric 
fiask. Dilute with Mobile phase to volume, and mix. 












USP 40 


Official Monographs / Granisetron 4443 


Chromatographic system 

(See Chromatograpny {621 1 }, System Suitability.) 

Modę; LC 

Detector: UV 300 nm 

Column: 4.6-mm x 15-cm; 5-pnn packing L10 
Fiow ratę: 1.0 ml/min 
Injectian vofume: 20 jj.L 
System suitability 
S ample: Standard sof u don 

[Notę —The retencjon time of the granisetron peak is 
7.0 min,] 

Suitability reguirements 

Relative standard deviation: NMT 2.0% for the rep- 
licate injections 
Analysis 

Sam pies: Standard solution and Sample sofution 
Calculate the percentage of the [abefed amount of 
granisetron (C^H^N^O) in the volume of Orał Suspen- 
sion taken: 

Result = (ru/fs) x (Q/Q) x x 100 

fu - peak response from the Sample sofution 

r s ~ peak response from the Standard sofution 

Q = concentration of USP Granisetron 

Hydrach ioride RS In the 5 tan da rd solution 
C(ig/mL) 

C u = nominał concentration of granisetron in the 
Sample sofution (pg/mL) 

M r i - molecufar weight of granisetron, 312.41 
M r2 = molecular weight of granisetron 
hydrochioride, 348.87 
Acceptance criteria: 90.0%-l 10.0% 

SPEOFIC TESTS 

* pH (791): 4.0-4,5 

ADDBTGONAL REQUIIREMENTS 

® Packacinc and Storage: Package in tight, light-resistant 
containers. Storę at controlled room temperaturo or in a 
refrigerator. 

* Beydnd-Use Datę: NMT 90 days after the datę on which 
it was compounded when stored at controlled room 
temperaturę or when stored En a refrigerator 

* Labeling; Label it to State that it is to be well shaken 

before use, and to State the Beyond-Use Datę . 
a USP Reference Standards (11) 

USP Granisetron Hydrachforide RS 


Granisetron Hydrochloride Tablets 

» Granisetron Hydrochloride Tabiets contain an 
amount of Granisetron Hydrochloride equivalent 
to not iess than 92.0 percent and not morę than 
108.0 percent of the labeled amount of granise¬ 
tron (C 18 H 24 N 4 O), 

Packaging and storage—Preserve in weil-ciosed contain- 
ers, protected from tight Storę at controlled room tempera¬ 
turę, 

USP Reference standards (11)— 

USP Granisetron Hydrochloride RS 
USP Granisetron Related Compound B RS 

(N-[( 1 tf,3r,5)-9-Methy3-9-azabtcydQ[3.3.1]non-3-yl]-1H" 
indazole-3-carboxamide). 

USP Granisetron Related Compound C RS 

N-[( 1 /?,3c55)-9-Azablcyclo[3.3.1]non-3-yl]-l-methyhl H- 
indazofe-3-carbGxamtde. 

USP Granisetron Related Compound D RS 
]-Methyl-1H-indazGie-3-carboxylic acid. 


DdentsficaLion— 

A: Thindayer Chromatographic Identification Test {201)— 

Developing solvent —Prepare a mixture of methylene chlo- 
ride, alcohol, water, and ammonEum hydroxide (60:40:5:2). 

Standard solution— DissoJve an accurately weighed quan- 
tity of USP Granisetron Hydrochloride RS En 0.1 N hydro- 
chloric acid to obtafn a solution containing 0,44 mg of 
granisetron hydrochloride per ml. 

Test solution —Transfer a number of Tabiets, equivalent to 
about 2 mg of granisetron, to a suitable Container, add 
5,0 mL of 0,1 N hydrachloric acid, and sonicate for about 
3 minutes. Pass through a 0.45-pm filter. 

Pro cedure—Se pa ratę 3v apply 20 pL each of the Standard 
sofution and the Test sofution to a suitable thin-iayer chro¬ 
matographic piąte coated with a 0.25-mm layer of chromat¬ 
ographic silica gel mixture, dry the spots under a current of 
warm air for about 5 minutes, and develop the piąte in a 
paper-lined chromatographic chamber eguiiibrated with De- 
veioping solvenL AIJow the chromatogram to develop until 
the sofvent front has moved about 15 cm. Remove the 
piąte, dry the piąte under a cold air stream for about 
10 minutes, and examine the piąte under short-wavelength 
UV light: the principal spot from the Test solution corre- 
sponds in appearance and Hf vafue to that of the Standard 
solution . 

B: The retention time of the major peak in the chromato¬ 
gram of the Assoy preparadon corresponds to that in the 
chromatogram of the Standard preparadon , as obtained En 
the Assoy, 

Dlssolution (711)— 

Medium: pH 6,5 phosphate buffer, prepared by dissolving 
6.8 g of monobasic potassium phosphate in 800 ml of 
water, adjusting to pH 6.5 with 1 N sodium hydroxide, and 
diiuting to 1 L with water; 500 mL. 

Apparatus 2: 50 rpm. 

Time: 30 minutes, 

Buffer solution pH 2.0, Mobile phase, Diluent, System suita¬ 
bility preparadon , and Standard preparadon —Prepare as dr- 
rected in the Assoy . 

Standard sofution —Transfer 5.0 mL of the Standard prepa- 
ration to a 250-mL volumetric fiask, and dilute with Diluent 
to volume. 

Test solution —Pass a portlon of the solution under test 
through a 0.45-iim filter. if necessary, further dilute 5 mL of 
this solution with Diluent to (5 x i) mL, where L is the Tab¬ 
let label claim, in mg. 

Chromatographic system (see Chromatogrophy (621 ))— 
Prepare as directed in the Assoy. Chromatograph the Stan¬ 
dard sofution, and record the peak responses as directed for 
Procedurę: the tailing factor is not less than 0.8 and not 
morę than 1.5; and fhe relative standard deviation for a 
minimum of six replicate injections is not morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 
100 pL) of the Standard solution and the Test solution fnto 
the chromatograph, record the chromatograms, and meas- 
ure the peak responses. Calculate the amount of 
dissoiveo by the formula: 

(312.41 / 348.8 7){r u x C s x 500 x Dxl00) / (r s x i) 

in which 312.41 and 348,87 are the molecular weights of 
granisetron and granisetron hydrochloride, respectively; r u 
and r 5 are the peak responses for the Test sofution and the 
Standard solution, respectiyely; Cs is the concentration, in 
mg per mL, of the Standard sofution; 500 is the voJurne, in 
mL, of the Medium; D is the dilution factor of the Test soiu- 
tion; 1 00 is the conversion factor to percentage; and i is the 
Tablet label claim, in mg. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of CieH^N.iO is disso!ved In 30 minutes. 
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Uniformlty of dosage units (905): meet the require~ 
ments* 

Related compounds—fNOTE—Perform the determmation 
under subduea Itght and use amber autosampler vrals and 
low-actinic giassware.] 

Buffer solution pH 2.0, Mobile phase, Diluent, System suita* 
bifity preparation, and Chromatographic system —Prepare as 
directed in the Assay. 

Standard solution — Use the Standard preparation, pre¬ 
pa red as directed m the Assay * 

fest solution —Use the Assay preparation, prepared as dT 
rected in the Assay . 

Procedurę —Separately rnject equal volumes (about 20 juL} 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms for at least three 
times the retention time of the granisetron peak, identify 
the impurities Iisted in Table 1 , and measure Ehe peak re- 
sponses* Caiculate the percentage of each impurity relative 
to the labefed content of granisetron in the portion of Tab- 
lets taken by the formula: 

100(1 / 0(312,41 / M8,B7)(Q/Cu)(n /r s ) 

in which Fis the relative response factor as iisted in Table 1; 
312,41 and 348,87 are the molecuiar weights of granisetron 
and granisetron hydrochloride, respectiveiy; Q is the con- 
centration, in mg per mL, of granisetron hydrochloride in 
the Standard solution; Cu is the eo n cent rafio n, in mg per ml, 
of granisetron in the Test solution, based on the label daim; 
r, is the peak response of each impurity obtained from the 
Test solution; and r s is the peak response of the granisetron 
peak, obtained from the Standard solution , Disregard the 
peak due to granisetron related compound A that elutes at 
the relative retention time of about 0.5-0.Ó, as Ehis impurity 
is controIJed rn the drug substance monograph. Not morę 
than 0,7% of granisetron related compound C is found, not 
morę than 1,3% of total specified impurities is found, and 
not morę than 0,5% of any unspeciffed impurity is found, 
The reporting leve! for impurities is 0.1%. 


i 


^-Methyl- AW(1 fl, 3c5S)*9'methyl-9^abrcydo[3.3,1 ]non-3-yl]-2W-indazole- 
3<arboxamlde, 

W-[{1 ff,3r,55>9-Methyl-9-*zabjcyclo[ 3,3.1 Jnon-B-yipi ftnndazote-B-carboK- 
amide. 

ł N-[(1 ff, 3o5i)-9-Azabicydó[3.3,l]non-3-yl]-1 -methyl-1 H-indszde-3-carbox- 
amide, 

4 1 -Methy|-1 H-lndazofe-3-carboxylit add. 


Table 1 


Name 

ReJative 

Retention 

Time 

Relative 
Response 
Factor ffł 

Granisetron related compound A 1 

0.5-0,6 

— 

Granisetron related compound B* 

0,7 

0.8 

Granisetron 

TO 

— 

Granisetron related compound C 5 

1.2 

TO 

Granisetron related compound D- 5 

2,1-2.3 

1.5 


Assay—[ notę—P erform the determmation under subdued 
fight and use amber autosampler vials and low-actinic 
glasswarej 

Buffer solution pH 2.0 —Dissolye 15.6 g of monobasic so- 
dium phosphate drhydrate rn 900 mL of water, adjust with 
phosphorrc acid to a pH of 2,0, and diJute wkh water to 
1000 mL. 

Mobile phase —Prepare a mixture of Buffer solution pH 2.0 , 
methanol, and tetra nyd refu ran (75:24:1,1), mix, and de- 
gas, Make ad j ust ments if necessary (see System Suitoblllty 
under Chromatography (621))* 

Diluent —Use Baker solution pH 2.0. 

System sultobility preparation —Dissolve suitable amoynts 
of USP Granisetron Hydrochloride RS, USP Granisetron Re¬ 


lated Compound B RS, USP Granisetron Related Compound 
C RS, and USP Granisetron Related Compound D RS In Dilu¬ 
ent , to obtain a solution having about 0.1 mg of granise¬ 
tron hydrochloride per mL and about 0.01 mg of each of 
granisetron related compounds B, C, and D. 

Standard preparation --Dissolve an accuratefy weighed 
ąuantity of USP Granisetron Hydrochloride RS in Difuent to 
obtain a solution having a known concentration of about 
0,11 mg of granisetron hydrochloride per mL 

Assoy preparation —Prepare a solution containing about 
0.1 mg of granisetron (base) per mL, based on the label 
daim, using the foflowina procedurę: fili a suitable volumet* 
ric fiask with Diluent, ada 5 Tablets and sonicate for approxi- 
mately 20mmute$ until the Tablets disintegrate completely. 
Pass a portion of this solution through a 0,45-pm mem¬ 
branę fiker, discarding the first few mL. 

Chromatographic system (see Chromatography (621))— 
The liqufd chromatograph is equipped with a 300-nm de- 
tector, and 4.6-mm x 15-cm column fhat contains 4-pm 
polar endcapped packing LI. The flow ratę is about 1,2 mL 
per minutę. Chromatograph the System suitability prepara¬ 
tion, and identify the components based on the Information 
iisted in Tobie 1. Record the peak responses as directed for 
Procedurę: the column efficiency, determined from the 
granisetron peak, is not less than 1200 theoretical pfates; 
the tailing factor for the granisetron peak is not less than 
0.8 and not morę than 1,5; the resolution, R, between the 
granisetron and granisetron related compound C peaks is 
not less than 2. Chromatograph the Standard preparation, 
and record the peak responses as directed for Procedurę; the 
relative standard deviation for a minimum of six replicate 
injections is not morę than 2,0%, 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, and measure the responses for the ma¬ 
jor peaks, Calculate the percentage of the labeled amount 
of granisetron (ti&H^N^O) in each Tablet taken by the 
formula; 


100(312*41 / 346.87)(CV/ NL)(rufr$ 

in which 312,41 and 348.87 are the moleeular weights of 
granisetron and granisetron hydrochloride, respectEvely; C is 
tne concentration, in mg per mL, of granisetron hydrochlo- 
ride in the Standard preparation; V h the volume, in mL, of 
the Assay preparation, N is the number of Tablets taken to 
prepare the Assay preparation; i is the Tablet labę! daim, in 
mg; and r u and r* are the peak areas obtained from the 
Assay preparation and the Standard preparation, respectlvely. 


Green Soap 

DEFINJTION 

Green Soap is a potassium soap madę by the saponification 
of suitable vegetable oils, exduding coconut oil and palm 
kernel oil, without the removal of glycerin. 

Prepare Green Soap as follows* 


Veqetable Ofl 

380 q 

Oleić Acid 

20 q 

Potassium Hydro^ide 

91.7 q 

Glycerin 

50 mL 

Purified Water. a suffkJent auantity to make 

1000 O 


Mix the Vegetable Oil and the Oleić Acid , and heat the mix- 
turę to about 80°. Dissolve the Potassium Hydmxtde in a 
mixture of the C lycerin and 100 mL of Purified Water, and 
add the solution while hot to the hot oil mixture, Stir the 
mixture vigorously until emulsified, then heat with contin- 
uous stlrring untif the mixture is homogeneous and a test 
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portion will dissolve to give a ciear solution in hot water. 
Add hot Purified Waler to bring the preparation to finał 
weight Continue stirring unttl the Soap is homogeneous. 

SPEOFIC TESTS 

* Water Determination, Method fi (921) 

Sample: 5 g, quicl<ly weighed, in the fiask of the tolu- 
ene moisture apparatus 

Analysis: Place 250 ml of toluene and 10 g of anhy- 
drous barium chlorfde in the fiask. ProceecTas directed 
in the chapter. 

Acceptance criteria: The volume of water found corre- 
sponds to NMT 52.0% by weight of the Soap taken. 

» Alcohol-Gnsdluble Substances 

Sample: 5 g, rapidly and accurately weighed 
Analysis: Dissolve the Sample in 100 ml of hot neutral- 
ized afcohol, collect the residue, if any, on a ta red filter, 
thoroughly wash Et witli hot neutralized aleohof, and 
dry at 105° for 1 h. Retain the solution for the test for 
Free Alka fi Hydroxides, and retain the residue for the test 
for Afkafi Carbonates. 

Acoeptance criteria: The weight of the residue so ob- 
tained is NMT 3.0% of the weight of the Soap taken. 

* Free Alkau Hydroxides 

Sample: Combined filtrate and washings obtained in 
the test for Alcohof-lnsoluble Substances 
Analysis: To the Sample add 0,5 ml of phenolphthalein 
TS. If a pink color is produced, titrate the solution with 
0.1 N sulfuric add VS until the pink color Es just dis- 
charged. Each mL of 0.1 N sulfuric acid is equivalent to 
5.611 mg of potassEum hydroxide. 

Acceptance criteria: The volume of 0.1 N sulfuric acid 
V5 consumed corresponds to NMT 0,25% of potassium 
hydroxi de. 

* Alkau Carbonates 

Sample: Residue obtained in the test for Alcohof-fnsolu- 
bie Substances 

Analysis: Wash the filter containing the Sample with 
50 ml of boiling water, cool, add methyl orange TS, 
and titrate the nltrate with 0.1 N sulfuric acid V5. 
Acceptance criteria: NMT 0.5 ml of 0.10 N sulfuric 
acid per g of Soap taken is required (0.35% as potas¬ 
sium carbonate). 

* Unsaponified Matter 

Sample: A solution of Soap in hot water (1 in 20) 
Acceptance criteria: Solution is nearly dear. 
o FAT5 and Fixed Oils, Acid Vatue (401) 

Sample: 30 g 

Analysis: Dissolve the Sample in 300 mL of hot water in 
a beaker, add gradually 60 mL of 2 N sulfuric acid, and 
heat on a steam bath until the iiberated acids form a 
transparent layer. Decant the fatty acids into a 
separator, and wash them with 50-mL porttons of hot 
water untii the last washlng, when cool, is neutral to 
methyl orange TS. Transfer the fatty acids to a dry 
beaker, and aIJow them to stand in a warm oven untii 
any water that may be present has separated. Then 
pass the acids through a dry filter in a warm oven. De- 
termine the acid va!ue of about 1 g, accurately 
weighed, of the fatty acids. 

Acceptance criteria: NMT 205 

* Fats and Fixed Oils, Iodine Vaiue (401) 

Sample: 30 g 

Analysis: Dissolve the Sample in 300 mL of hot water in 
a beaker, add gradualjy 60 mL of 2 N sulfuric acid, and 
heat on a steam bath untii the Iiberated acids form a 
transparent layer. Decant the fatty acids into a 
separator, and wash them with 50-mL portfons of hot 
water until the last washing, when cool, is neutral to 
methyl orange TS. Transfer the fatty acids to a dry 
beaker, and alfow them to stand in a warm oven until 
any water that may be present has separated. Then 
pass the acids through a dry fiiter in a warm oven. De- 
termine the iodine value of 150-200 mg, accurately 
weighed, of the fatty acids. 


Acceptance criteria: NLT 85 

ADDITiONAL REQUIREIVfENT5 

® Packaging and Storage: Package In well-dosed 
containers. 


Green Soap Tmcture 

DEFINITION 

Prepare Green Soap Tincture as follows. 


Green Soap 

650 ci 

Suitable Essential Oilfs') 

__ 

Alcohol 

316 mL 

Purified Water, a sufficient auantity to make 

1000 mL 


Mix the Suitable Essentia! Oil(s) and Alcohol r DissoIve the 
Green Soap in the mlxture by stirring or agitation. Al Iow 
the solution to stand for 24 h, filter through paper, and 
add sufficient Purified Water to bring to finał volume. 

IDENTIFICATION 

* A. 

Sample: 10 mL 

Analysis: To 10 mL of water in a fiask add the Sample , 
and carefully add 1 mL of sulfuric acid. 

Acceptance criteria: The fatty materiał separates. 

0THER COMPONENTS 

* Alcohol Determination, Method II (611): 28.0%-32.0% 

ADDITIONAL BEQUGRE(V!ENT$ 

* Packaging and Storage: Package in tight containers. 


Gi*i$eofuivin 



OCHj 


C, ? Hi7CIO ń 352.77 

5piro[benzofuran-2(3/T),r-[2]cydohexene]-3,4 / -dione, 
7-chloro-2',4,6-trimethoxy-6"-methyl-, (1 '5-frons)-; 
7-Chloro-2 / ,4,6-trimethoxy-ó%methyispiro[benzofuran- 
2(3H),1 '-[2]cydohexene3-3,4'-dione [126-07-8]. 

DEFINITION 

Griseofulvin Has a potency of NLT 900 pg/mg of griseofulvin 
(C ł7 H 17 CI0 6 ). 

IDENTIFICATION 

* A. INFRARED AbSORPTIÓN (197M) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of fhe Standard solution, as 
obtained in the Assay. 

ASSAY 
« Procedurę 

Mobile phase: Acetonitrile, tetrahydrofuran, and water 
(35:5:60). Degas for 5 min before use, and stir continu- 
ously during use. 

Standard stock solution: 1.25 mg/mL of USP Grise- 
ofuivin RS in methanol 

Standard solution: 0.125 mg/mL of USP GriseofuMn 
RS in Mobile phase from the Standard stock solution 
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Sample stock solution: 1.24 mg/mL of GriseofuMn in 
methanol 

Sample solution: 0.124 mg/mL of GriseofuMn In Mo¬ 
bile phase from the Sample stock solution 
Chromatographic system 
(See Chromatography (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packinq LI 0 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suiiabrfity 
Sample: Standard solution 
Suitabllity requirements 
Relative standard deviation; NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the guantity, In pg/mg, of griseofuMn 
(Ci 7 H| 7 Cf0 6 ) in the portron of GriseofuMn taken: 

Result = (nAj) x (Cs/Cu) x R 

fu = peak response from the Sample solution 

r 5 - peak response from the Standard solution 

C s = concentration of USP GriseofuMn RS in the 
Standard solution (mg/mL) 

Cu = concentration of the Sample solution (mg/mL) 

P = potency of griseofuJvin in USP GriseofuMn RS 
(pg/mg) 

Acceptance criteria: NLT 900 pg/mg 

IMPURIT1E5 

■ Residue oh Ignitiom (281): NMT 0.2% 


Table 1 


Porosity 

Reading 

F 

Poroś Sty 
Read ima 

F 

0.80 

1,3771 

0,56 

1,7353 

0.76 

1.4142 

0.52 

1.8528 

0.72 

14573 

0.46 

2.0076 

0,68 

1 5082 

0.44 

2,2203 

0,64 

1,5690 

040 

2.5298 

0,60 

1,6432 

— 

— 


Concomitantly determine the observed permeability 
diameter of a similar preparation of USP GriseofuMn 
Pemneabiltty Diameter RS. 

Calcuiate the permeability diameter of the GriseofuMn 
taken: 

Result - Ou x (4^/Os) 

Ou - observed permeability diameter of the 
specimen 

A 5 - assigned permeability diameter of USP 
GriseofuMn Permeability Diameter RS 
Os - observed permeability diameter of USP 
GriseofuMn Permeabifity Diameter RS 
Acceptance criteria: 1.3-1.7 m 2 /g 

ADDITIONAL REQUIREMENT$ 

* PACKAGING AMD Storage: Presen/e in tight Container 

* USP Reference Standards (11) 

USP GriseofuMn RS 

USP GriseofuMn Permeability Diameter RS 


Delete the following: 

*• Heaw Metals, Method li (231): 25 ppm, 

SPECIFIC TESTS 

• Melting Rangę or Temperaturę (741): 217°-224° 

• Optical Rotation, Specific Rotation {781S) 

Sample solution: 1 0 mg/mL in dimethyłformamide 
Acceptance criteria: +348° to * *364° 

* Crystallinity (695): Meets the requirements 
o Lo55 om Drying (731) 

Sample: 100 mg 

Analysis: Dry at 60° for 3 h in a capiflary-stoppered 
bottle under vacuum at a pressure not exceeding 5 mm 
of mercury. 

Acceptance criteria: NMT 1.0% 

* Permeability Diameter 

Sample solution: 1.819 ± 0.001 g of GriseofuMn 
Analysis: Determine the apparent particie size in pm by 
the air-permeation method, using a 5uitable subsieve 
sizer. Transfer the sample to the compression tubę of 
the apparatus. Compact with moderate pressure so that 
a uniform porosity is achieved. Pass dry compressed air 
through the tubę, and measure the air pressure with a 
water manometer. Read the porosity, and calcuiate the 
apparent particie size from the instrument eciuatron. Re- 
peat the porosity readfhgs at successiveiy high er de- 
grees of compaction until the apparent particie size 
reaches a minimum valu@_ 

Calcuiate the observed permeability diameter taken, in 

m 2 /g: 

Result = 6/(1.455 xM x F) 

M - minimum apparent particie size 

F - factor, interpoiation used if necessary, to 

correct the apparent particie size to the true 
particie size at a given porosity readtng (see 
Table I) 


GnseofuByin Capsules 


DEFINITION 

GriseofuMn Capsules contarn NLT 90.0% and NMT 115,0% 
of the fabeied amount of griseofuMn (CuhMCIOe). 

IDENTIFICATION 

« A. The retentlon time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

A55AY 

* Procedurę 

Mobile phase: Acetonitnle, tetrahydrofuran, and water 
(35:5:60). Degas for 5 min before use, and stir continu- 
ously during use. 

Standard stock solution: 1,25 mg/mL of USP Grise- 
ofulvin R5 in methanol 

Standard solution: 0.125 mg/mL of USP GriseofuMn 
RS in Mobile phase from the Standard stock solution 
Sample stock solution: 1.25 mg/mL of griseofuMn pre- 
pared as folfows. Remove, as completely as possible, the 
eon ten ts of NLT 20 Capsules, Transfer a portlon of the 
powder, eguivalent to 125 mg of griseofuMn, to a 
100-mL vofumetrlc fiask. Add 70 mL of methanol, shake 
by meehanical means for 30 min, and dilute with meth¬ 
anol to voJume. Filter a portion of this solution, dlscard- 
ing the first 5 mL of the fiftrate. 

Sample solution: Nominafly 0.125 mg/mL of grise¬ 
ofuMn in Mobile phase from the Sample stock solution 
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Chromatographic system 

(5 e e Chromo tog rap hy (621), Sys tem 5 u i ta bili ty. ) 

Modę: LC 

Detector: UV 25 4 nm 
Cofumn: 4,6-mm x 25-cm; packing L10 
Flow ratę: 1 mL/min 
fnjection volume: 20 jiL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard soiution and Sample solution 
Calculate the percentage of the labeled amount of 
griseofuMn (CjzHłzCtOć) in the portion of CapsuJes 
taken: 

Result - (rufr$) x (Cj/Cy) x p x F x 100 

r u = peak response from the Sample solution 

r 5 = peak response from the Standard solution 

Cs = eoncentration of USP GriseofuMn RS in the 
Standard solution (mg/mL) 

Cu - nominał eoncentration of griseofuMn in the 
Sample solution (mg/mL) 

P = potency of griseofuMn in USP GriseofuMn RS 

Gig/mg) 

F - CGiwersion factor, 0.001 mg/gg 
Acceptance criterfa: 90.Q%-11 5.0% 

PERFORMANCE TESTS 

* Dissolution (711) 

Medium: 5.4 mq/mL of sodium lauryi suifate in water; 
1000 mL 

Apparatus 2: 50 rpm 
Time: 30 mm 

Diluent: Methanol and water (40:10) 

Sampfe soiution: SampJe per Dissolution (7 11). Dllute 
with Diluent, if necessary. 

Standard soiution: USP GriseofuMn RS at a known 
eoncentration similar to that in the Sample solution , pre- 
pared in the same medium 

Instrumental conditions 
Modę: UV 

Anaiyticai wavelength: 291 nm 
Anaiysis 

Samples: Sample solution and Standard solution 
Determine the amount of griseofuMn (CuhMCfOs) 
dissolved. 

Toletances: NLT 80% (Q) of the [abeled amount of 
griseofuMn (C^H^CIOń) is diS5olved. 

• UNlFORMłTY OF DOSAGE UNITS (905) 

Procedurę for content uniformity 
Standard solution: 10 pg/rnL of USP GriseofuMn RS 
in methanol 

Sample soiution: Nominaliy lOfig/mL of griseofuMn 
in methanol prepared as follows, Transfer the contents 
of 1 Capsufe to a sultable Container; add a volume of 
methanol suffident to yiefd a eoncentration of grise- 
ofulvin NMT 1 mg/mL; shake by mechanrcal means for 
1 h y or ionger if necessary, to dEsperse the specimen 
completely; and sonicate for 1 min. Centrifuge a por¬ 
tion of Eh es solution, and quantitatively di lute a meas- 
ured volume of the elear supernatant to obtaln a solu¬ 
tion containmg 10 pg/mL of griseofuMn. 

Blank: Methanol 
Instrumental conditions 
Modę: UV 

Anaiyticai wavelength: 292 nm 
Analysis 

Sam pies: Standard solution, Sample solution, and 
Blank 


Calculate the percentage of the labeled amount of 
griseofuMn (C 17 H 17 CJO 0 ) in the Capsule taken: 

Result - (Au/Af) x ( C 5 /Cu) x P x F x 100 

Au - absorbance of the Sample solution 
As - absorbance of the Standard solution 
G = eoncentration of USP Griseofulvin RS in the 
Standard solution (pg/mL) 

Cu = eoncentration of the Sample solution (pg/rnl) 

P - potency of griseofuMn in USP GriseofuMn RS 
(gg/mg) 

F = conversfon factor, 0.001 mg/pg 
Acceptance criteria: Meet the requirements 

5PECIFIC TESTS 
® LOSS OM DRYING (731) 

Sampfe: 100 mg 

Anaiysis: Dry at 60° for 3 h In a capillary-stoppered 
bottle under vacuum at a pressure not exceeding 5 mm 
of mereu ry. 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREM ENT5 

e Packaging and Storage: Preserve In tight containers. 

* Labeli ng: The la bel indicates that the griseofuMn eon- 
tained is known as griseofuMn (microstze). 

■ USP Reference Standards (11) 

USP GriseofuMn RS 


CrBseofulySw Orali SusperasSon 

DEFINITION 

GriseofuMn Orał Suspension contains NLT 90.0% and NMT 
115.0% of the [abeled amount of griseofuMn 
(C^H^CIOa). It contains one or morę sultable colors, dilu- 
ents, flavors, preservatives, and wetting agents. 

IDENTIFICATION 

® A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard soiution , as 
obtained in the Assay. 

A5SAV 
® Procedurę 

Soiution A: 100 mg/mL of sodium chloride in water 
Mobile phase: Acetonitrile, tetrahydrofuran, and water 
(35:5:60). Degas for 5 min before use, and stlr conttnu- 
ously during use. 

Standard stock solution: 1.25 mg/mL of USP Gnse¬ 
ofuMn RS in methanol 

Standard solution: 0,125 mg/mL of USP GriseofuMn 
RS in Mobile phase from the Standard stock solution 
Sample stock soiution: Nominaliy 1.25 mg/mL of 
griseofuMn prepared as follows. Transfer a measured 
volume of Orał Suspension, freshly mixed and free from 
arr bubbles and equivaient to 125 mg of griseofuMn, to 
a glass-stoppered, 50-mL centrifuge tubę. Add 20 mL of 
methylene chloride and 20 mL of Solution A . Insert the 
stopper into the tubę, and mix by rotating the tubę for 
10 min, Sepaiate the phases by cenlnfugatiori, carefufly 
remove the lower methylene chloride layer with a nee- 
dle and synnge, and fflter Lhrough methylene chloride- 
prerinsed anhydrous sodium suifate into a 100-mL volu- 
mętne fiask, Repeat the extraction with two additional 
20-mL portions of methylene chloride, combining the 
extracts in the volumetrtc fiask. Dilute with methylene 
chloride to volume. 

Sample solution: Nominaliy 0,125 mg/mL of grise¬ 
ofuMn prepared as follows. Transfer 5.0 mL of Sample 
stock solution to a 50-mL volumetnc fiask, and evapo¬ 
ra te on a steam bath under a stream of nitrogen to 
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dryness. Transfer 4.0 mL of Mobile phase to the fiask, 
swirl to dissolve the residue, and dilute with Mobile 
phase to volume, 

Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 25-cm; packing LI 0 
Flow ratę: 1 mL/min 
Injection volume: 20 pi 
System suitability 
Sam ple: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Somple solution 
Calcuiate the percentage of the labeled amount of 
griseofuMn (Ci/H^CIG* *) in the portion of Orał Sus- 
pension taken: 

Result - (fu/r s ) x (Cs/Cu) x P x F x 100 


and shake for at feast 30 min in methanol. Dilute with 
methanol to volume, mix, and pass through a suitable 
filter. 

Sample solution: 0.125 mg/mL of griseofuMn in Mobile 
phase from the Sample stock solution 
Chromatographic system 
(See Chromatograpny (62]), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing LIG 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
griseofuMn (C^H^CiO*) in the portion of Tablets 
taken: 


ru - peak response from the Sample solution 

n - peak response from the Standard solution 

Cs = concentration of USP GriseofuMn RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of griseofulvin in the 
Sample solution (mg/mL) 

P ~ potency of griseofuMn in USP GriseofuMn RS 
(pg/mg) 

f = conversion factor, 0.001 mg/pg 
Acceptance criterla: 90.0%~115.0% 


PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meets the require- 
ments for orał suspension packaged in single-unit 
containers 

» Deliverable Volume (698): Meets the reąuirements 

SPECIFIC TESTS 

o PH (791): 5,5-7,5 



ADDETIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 

* Labeling: The la bel mdicates that the griseofuMn eon- 
tained is known as griseofuMn (mierosize). 

* USP Reference Standard* (11) 

USP GriseofuMn RS 


Grfseofuiyin Tablets 


DEFINmON 

GriseofuMn Tablets contain NIT 90,0% and NMT 115,0% 
of the labeled amount of griseofuMn (C] 7 Hi?CIGg). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution , as 
obtained in the Assoy. 

ASSAY 

* PROCEDURĘ 

Mobile phase: Acetonitriie, tetrahydrofuran, and water 
(35:5:60), Degas for 5 min before use, and stir continu- 
ously during use. 

Standard stock solution: 1,25 mg/mL of USP Grise- 
ofulvin RS in methanol 

Standard solution: 0.125 mg/mL of USP GriseofuMn 
RS tn Mobile phase from the Standard stock solution 
Sample stock solution: Nominally 1.25 mg/mL of 
griseofuMn in methanol preparecf as follows. Transfer 
the required number of finefy powdered Tablets, based 
on the labeled amount, to a suitabfe volumetric fiask 


Result - ( ru/r s ) x (CsJCu) xPx 100 

ru = peak response from the Sample solution 

fs - peak response from the Standard solution 

Q - concentration of USP GriseofuMn RS in the 
Standard solution (mg/mL) 

Cu ~ nominał concentration of the Sample solution 
(mg/mL) 

P = potency of griseofuMn in USP GriseofuMn RS 
(ftg/mg) 

Acceptance criterla: 90.Q%-1 15.0% 

PERFORMANCE TESTS 

* Dissolution (711) 

Test 1 

Medium: Water contain Ing 40.0 mg/mL of sodium 
lauryt sulfate; 1000 mL 
Apparatus 2: 75 rpm 
Time: 90 min 

Diluent: Methanol and water (40:10) 

Sample solution: Sample per Dissolution (711). Dilute 
with Diluent, if necessary. 

Standard solution: USP GriseofuMn RS at a known 
concentration similar to that of the Sample solution , 
prepared in the same Medium 
Analysis: Determine the percentage of the labefed 
amount of griseofuMn (C^HuCIO^) dissolved using UV 
absorption at the wavelength of maximum absorbance 
at about 291 nm. 

Tolerances: NLT 75% (Q) of the labeled amount of 
griseofuMn (C^H^CIOń} rs dissolved. 

Test 2: If the product compties with this test, the label¬ 
ing indicates that it meets USP D/ssofut/on Jest 2\ 
Medium: 4% sodium lauryl sulfate in water; 1000 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Diluent: Methanol and water (40:10) 

Standard solution: 10 pg/mL of USP Griseofulvin RS 
in Diluent 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. Dilute with Diluent, if nec¬ 
essary, to obtain a concentration similar to that of the 
Standard solution , 
instrumental conditions 
Modę: UV 

Analytical wavelength: 291 nm 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
griseofuMn (C^Ht^CIOś) dissolved: 

Result = (Au/As) x Q xVxDx (1/L) x 100 
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Au = absorbance of the Sample solution 
A s - absorbance of the Standard solution 
Q = concentration of USP GriseofuMn RS in the 
Standard solution (|jg/mL) 

V = volume of the Medium, 1000 mL 

D =2 dilution factor of the Sample solution 

i = label daim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labefed amount of 
griseofuMn (C^H^GO* *) is dlssolved. 

* UNIFORMITY of DOSAGE UNITS (905) 

Procedurę for content uniform ity 
Standard solution; 10jtg/mL of USP GriseofuMn RS in 
methanol 

Sample solution: Transfer 1 Tablet to a suitabie Con¬ 
tainer; add a measured volume of methanol suffident 
to yield a concentration of griseofulvin NMT 1 mg/ml; 
shake by mechanical means for 1 h, or longer if neces- 
sary, to disperse the spedmen completely; and sonicate 
for 1 min, Centrifuge a porlion of this solution, and 
quantitative!y dilute a volume of the elear supernatant 
to obtain a Sample solution containing about 10 pg/mL 
of griseofuMn, 

Blank: Methanol 
Instruments! eonditrons 
Modę: UV 

Anafytkal wavelength: 292 nm 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of the labeled amount of 
griseofuMn (C^H^CIu*) in the portion of Tabiets 
taken: 

Result - (A 0 /Aj) x ( Q/Cu ) x P x 100 

Au - absorbance of the Sample solution 
A s - absorbance of the Standard solution 
C s = concentration of USP GriseofuMn RS in the 
Standord solution (pg/mL) 

Cu - nominał concentration of the Sample solution 
Oig/mL) 

P = potency of griseofuMn in USP GriseofuMn RS 
(pg/mL) 

Acceptance criteria: Meet the reguirements 

SPEC I FIC TESTS 

* Loss ON DRYING {731} 

Analysis; Dry the sample al 60* for 3 h in a eapillary- 
stoppered bottle under vacuum, 

Acceptance criteria: NMT 5.0% 

ADDITIONAL REQUIRE1VIENTS 

* Packagjng and Storage; Preserve in tight containers, 

* Labeling: The label indicates that the griseofuMn eon- 

tained is known as griseofuMn (microsize). When morę 
than one Dissotuthn test is given, the labeling States the 
Dissolułion test used only if Test 7 is not used. 

* USP Reference Standard s (11) 

USP GriseofuMn RS 


Uitramicrosize GriseofuMn Tabiets 

DEFINITION 

Ultramicrosize GriseofuMn Tabiets are composed of ul- 
tramicrosize crystals of Griseof(jlvin dispersed in Polyethyl- 
ene Glycol 6000 or dispersed by other suitable means. 
They contam NLT 90.0% and NMT 115,0% of the labeled 
amount of griseofuMn (C^HwCIO*). 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtalned rn the Assay. 


ASSAY 

• Procedurę 

Mobile phase: Acetonitrile, tetrahydrofuran, and water 
(35:5:60), Degas for 5 min before use, and stir continu- 
ously during use. 

Standard stock solution: 1.25 mg/mL of USP Grise¬ 
ofuMn RS in methanol 

Standard solution: 0.125 mg/mL of USP GriseofuMn 
RS in Mobile phase from the Standard stock solution 
Sample stock solution: Nominally 1.25 mg/mL of 
griseofuMn prepared as follows. Wetgh and powder 
NLT 20 Tabiets, Transfer an acouratety werghed portion 
of the powder, equivafent to about 125 mg of grise¬ 
ofuMn, to a 100-mL volumetric fiask. Add 70 mL of 
methanol, shake by mechanical means for 30 min, and 
dilute with methanol to volume. Filter a portion of this 
solution, discarding the first 5 mL of the filtrate, 

Sample solution: Nominally 0.125 mg/mL of grise¬ 
ofuMn in Mobile phase from the Sample stock solution 
prepared as foJfows. Dilute 5,0 ml of the elear fiitrate 
from the Sample stock solution with Mobile phase to 
50 mL 

Chromatographic system 

(see Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Coltiifin: 4.6-mm x 25-cm; packing L10 
Flow ratę: 1 m L/min 
Injection volume: 20 \il 
System suitability 
Sample; Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculale the percentage of the labeled amount of 
griseofuMn (C^hMClOa) in the portion of Tabiets 
taken: 

Result - (ru/fj) x (Cs/Q) x P x F x 100 

fu - peak response from the Sample solution 

n = peak response from the Standard solution 

Cs ~ concentration of USP GriseofuMn RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of griseofuMn in the 
Sample solution (mg/mL) 

P - potency of griseofuMn in USP GriseofuMn RS 
{(ig/mg) 

F - conversion factor, 0,001 mg/jig 
Acceptance criteria: 90.0%-f 15.0% 

PERFORMANCE TEST5 

* DlSSOLUTJON (711) 

Medium: 5,4 g/L of sodium lauryl sulfate \n water; 

1000 mL 

Apparatus 2: 75 rpm 
Time: 45 min 

Diluent: Methanol and water (40:10) 

Sample solution: Sample per Dissofution (711). Dilute 
with Diluent, if necessary. 

Standard solution: USP GriseofuMn RS at a known 
concentration similar to that in the Sample solution, pro- 
pared in the same medium 
Instrumental conditions 
Modę: UV 

Analytical wavelength: 291 nm 
Analysis 

Samples: Sample solution and Standard solution 
Determine the amount of griseofuMn (C^H^GO*) 
dissolved. 

Tolerances: NLT 80 % (Q) of the labeled amount of 
griseofuMn (C17H17GO&) is dissolved. 
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o Uniformity of Dosage Units (905) 

Procedurę for content uniformity 

Standard solution: lOpg/mL of USP Griseofu!vin RS 
in methano! 

Sampie solution: Nominałly 10 pg/mL of griseofulvin 
in methano! prepared as follows. Transfer 1 Tablet to a 
sultable Container; add a volume of methano! sufficient 
to yield a concentration of griseofulvin NMT 1 mg/mL; 
shake by mechanical means for 1 h, or longer if neces- 
sary, to disperse the specimen completely; and soni- 
cate for 1 min. Centrifuge a portion of this solution, 
and quantitatively dilute a measured volume of the 
dear supernatant to obtain a solution containing 
10 pg/mL of griseofuMn. 

Blank: Methano! 

Instrumental conditions 

Modę: UV 

Analytical wavelength: 292 nm 
Analysis 

Samples: Standard solution, Sampie solution, and Blank 

Cafcuiate the percentage of the labeled amount of 
griseofu!vin (Ci 7 H ]? CIOfi) in the Tablet taken: 

Result = {AJAi) * (Cj/Q) xPx fx 100 

Au = absorbance of the Sampie solution 
= absorbance of the Standard solution 
Q = concentration of USP Grfeeofulyin RS in the 

Standard solution (mg/mL) 

Cu - concentration of the Sampie solution (mg/mL) 

P - potency of griseofu!vin In USP GriseofuMn RS 

(ftg/mg) 

F - conversion factor, 0.001 mg/pg 
Acceptance criteria: Meet the reguirements 



SPECiRC TE5T5 
® Loss ON Drying (731) 

Sampie: 100 mg 

Analysis: Dry at 60° for 3 h in a capillary-stoppered 
bottle under vacuum at a pressure not exceedmg 5 mm 
of mertury. 

Acceptance criteria: NMT 5.0% 

ADDITtiONAl REQUfREMENTS 

* Packaging and Storage: Preserve in well-closed 
contarners. 

* USP REFERENCE stanoards ( 11 ) 

USP GriseofuMn RS 


Guaifenesin 



CidHmO-, 198.22 

1,2-Propanediol, 3-(2-methoxyphenoxy)-(±)-; 
(±)-3-(o-Methoxyphenoxy)-l ,2-propanedioi [93-14-1 ]. 

DEF1N1TION 

Guaifenesin contains NLT 98.0% and NMT 102.0% of 
guaifenesin (CioH^Ch), calculated on the dried basis. 

IDENTIFICATION 

* A, Infrared ABSORPTiON (197): [NOTĘ—Methods de- 
scribed in (197K) or (197A) may be usecL] 


* B. Ultraviolet Absorption (197U) 

Sampie solution: 40 pg/mL in methanoJ 
Acceptance criteria: Meets the requirements 

ASSAY 
■ Procedurę 

Solution A: Glacial acetic acid and water (1:99) 
Solution B: Acetonitrile 
Mobile phase: See Tabie 1. 


labie 1 


Time 

Solution A 

Solution G 

(mini 


(%) 

0 

80 

20 

32 

50 

50 

35 

80 

20 


System suitability solution: 0.5 mg/mL of USP 
Guaifenesin RS and 0.02 mg/mL oMJSP Guaiacol RS in 
Solution B 

Standard solution: 0.5 mg/mL of USP Guaifenesin RS 
in Solution B 

Sampie solution: 0.5 mg/mL of Guaifenesin in Solution 
B 

Chromatographic system 

(See Chmmatograpny (621), System Suitability.) 

Modę: LC 

Deteotor: UV 276 nm 
Gofumn: 4,6-mm x 25-cm; 5-jum packing LI 
Ffow ratę: 1 ml/min 
Injection volume: lOpL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—S ee Table 2 for rdative rctention times.] 
Suitability requrrements 

Resolution: NLT 3 between guaifenesin and guaiacol, 
System suitability solution 

Relative standard deviation: NMT 1,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Caleulate the percentage of guaifenesin (CioMnCh) in 
the portion of Guaifenesin taken: 

Result = (ru/rb) x (Cj/Q) x 100 

fu = peak response of guaifenesin from the Sampie 
solution 

r s - peak response of guaifenesin from the 
Standard solution 

Cs - concentration of USP Guaifenesin RS in the 
Standard solution (mg/mL) 

Cy - concentration of Guaifenesin in the Sampie 
solution (mg/ml) 

To this value, add the percentage of guaifenesin p~ 
isomer found in the test for Organie Impurities . 
Acceptance criteria: 98.0%-l 02.0% on the dried basis 

impurities 


Pele te the following: 

*• Heaw Metals, Method I (231): NMT 25 ppm. 

« Organic Impurities 

Solution A, Solution B, Mobile phase. System suitabil- 
ity solution, Standard solution, Chromatographic sys¬ 
tem, and System suitability: Proceed as directed in 
the Assoy. 

Sampie solution: 2 mg/mL of Guaifenesin in Solution B 

Diluted sampfe solution: 0.02 mg/mL of Guaifenesin 
from the Sampie solution in Solution B 
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Analysis 

Samples: Sample solution and Diluted sample solution 
[Notę—S ee Tobie 2 for relative retention times.] 

[Notę—A li of the peaks are baseline resolved.] 
Calculate the percentage of each indwrdual impurity in 
the portion of Guaifenesin taken: 

Result - (Tu/a) x (1/0 x 100 

ru = peak response of each individual impurity 
from the Sample solution 

r y - peak response of guaifenesin from the Diluted 
sample solution 

F = relative response factor 
Acceptance criterra: See Table 2. 


TabJe 2 


Name 

Rc|ative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Guaifenesin 

S-Isomer 1 

0.9 

1.0 

1.5 

Guaifenesin 

TO 

_ 

__ 

Guaiacol 

1 ■] 

7.6 

0.03 

Any individual 
u n spedfied 
imcurity 

— 

TO 

0.5 

Totai imourities^ 


—- 

1.0 


4 2*{2’MethQ)typhenoxy)-13’propanedidi 
*>Excfudfng guaifenesin /Fłsomer and guaiacol. 

SPEC1FIC TESTS 

* Loss on Drying (731) 

Analysis: Dry under vaeuum (NLT 10 mm of mercury) 
at 60° to a constant weight 
Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

* PacKAGING ano Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Guaiacol RS 
USP Guaifenesin RS 


Guaifenesin Capsules 

» Guaifenesin Capsules contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of guaifenesin (C 10 H 14 O 4 ). 

Packaging and storage— Preserve in tight containers. 

USP Reference standards (11 )— 

USP Guaifenesin RS 

Identification— 

A; Tri tu ratę a portion of the eon ten ts of Capsules, equiva- 
lent to about 100 mg of guaifenesin, with 10 ml of chloro¬ 
form, fil ter, and evaporate 1 mL of the filtrate on a watch 
glass. Mix the restdue with 1 drop of formaldehyde and a 
few drops of suifuric acid: a deep cherry-red to purple color 
is produced. 

B: The retention time of the guaifenesin peak in the 
chromatocjram of the Assoy preparation corresponds to that 
of the guaifenesin peak in the chromatogram of the Stan¬ 
dard preparation as obtained in the Assay. 


Dissolution, Procedurę for a Pooled Sample (711)— 

Medium: water; 900 mL 

Apparatus /; 100 rpm. 

Time: 45 minutes. 

Procedurę— Determine the amount of CioHuCh dissolved, 
employing the procedurę set forth in the Assay, ma king any 
necessary modmeations. 

Tolerances— Not less than 75% (Q) of the fabeled amount 
of CtoHuO* ts dissolved in 45 minutes. 

Uniformity of dosage units (905): meet the reguire- 
ments. 

Assay— 

Mobile phase , Benzoic add solution , Resolution solution. 
Standard preparation , and Chromatographk system —Proceed 
as directed En the Assoy under Guaifenesin Tabiets . 

Assoy preparm/or)—Transfer, as completely as possibEe, 
the contents of not less than 20 Capsules to a suita ble ta red 
Container, and determine the average content weight per 
Capsule. Mix the combined contents, and transfer an accu- 
ratefy weighed portion, equivafent to about 200 mg of 
guaifenesin, to a lOCLmL volumetnc fiask. Proceed as di¬ 
rected for Assoy preparation in the Assoy under Guaifenesin 
Tabiets, beginning with "add about 60 mL of water." 

Procedurę— Proceed as directed for Procedurę in the Assoy 
under Guaifenesin Tabiets. Calculate the quantity, in mg, of 
guaifenesin (C T oHh 0 4 ) in the portion of Capsule contents 
taken by the formula: 

SC(rufn) 

in which the terms are as defined thereim 


Guaifenesin for Injection 

» Guaifenesin for Injection contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of guaifenesin (C10H14O4). 

Packaging and storage —Preserve in singJe-dose or in 
multiple-dose containers, and storę at controIJed room tern* 
perature. 

Labeling—IL meets the reguirements for Labeling (7), Labeis 
and Labefing for Injectable Products. Label it to indicate that 
it is for vetennary use oni w The label States that Et is in- 
tended for injection only by the intravenous route in horses. 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Guaifenesin RS 

Identification, Infrared Absorption (197K). 

Constituted solution —At the time of use, it meets the 
reąuirements for Injections and Implanted Drug Products (1), 
Specific Tests , Completeness and clarity of Solutions, 

Sterilfty Tests (71) —It meets the requirements when 
tested as directed for Membranę Filtration under 7esf for Ste - 
rility of the Product to be Examined. 

Racterial Endotoxins Test (85)—It contains not morę 
than 0.05 Endotoxin Unit per mg of - guaifenesin. 

Assay— 

Standard preparation— Dis$olve an accurately weighed 
quantity of USP Guaifenesin RS in chloroform to obtaEn a 
solution having a known concentration of about 40 pg per 
mL. 

Assay preparation— Constitute a Container of Guaifenesin 
for Injection with a volume of warm (30° to 35°) water, 
accurately measured, corresponding to the yolume of sol- 
vent spedfied in the labeling. Transfer an accuratefy meas¬ 
ured volume of the constituted solution, equivalent to about 
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100 mg of guaifenesin, to a 250-mL separator containing 
lOmL of a saturated solution of sod tum bicarbonate. Extract 
with four 25-mL portions of chloroform, combi ning the 
chloroform extracts In a second 250-mL separator, Wash the 
combined chloroform extracts with 5 ml of 1 N hydrochio- 
ric acid. Fil ter the washed chloroform extracts through chlo¬ 
roform-moistened filier paper, collecting the filtrate in a 
100-mL volumetric fiask. Dilute with chloroform to volume, 
and mix. Transfer 4.0 ml of this solution to a second 
100-mL volumetric fiask, dilute with chloroform to volume, 
and mlx. 

Procedurę-^ Concomitantfy determine the absorbances of 
the Standard preparation and the Assay preparation at the 
wavelength of maximum absorbance at about 276 nm, us- 
ing chloroform to zero the instrument Calculate the guan¬ 
tity, in mg, of guaifenesin (CioHmO«i) in each mL of the 
constituted solution of Guaifenesin for Injection Laken by the 
formula: 

2.5(C/V)(Au/As) 

tn whlch C is the concentration, in jag per mL, of USP 
Guaifenesin RS in the Standard preparation , Vis the volume, 
in mL, of constituted solution taken to prepare the Assay 
preparation , and A u and A s are the absorbances of the Assay 
preparation and the Standard preparation , respectively. 


Guaifenesin Orał Solution 


» Guaifenesin Orał Solution contains not less 
than 90.0 percent and not morę than 110.0 per- 
cerit of Ihe labeled amount of guaifenesin 
(CtoH 14 Q4). 

Packagmg and storage—Preserve in tight containers. 

USP FEeference standards (11)— 

USP Guaifenesin RS 

Identification— The retention time of the guaifenesin peak 
in the chromatogram of the Assay preparation corresponds 
to that In the chromatogram of the Standard preparation , as 
obtained in the Assay , 

Uniformy ty of dosage unit £ (905)— 

FOR ORAŁ SOLUTION PACKAGED IN SINGLE-UNIT CGNTAINERS: 
meets the requlrements. 

Deliverab3e volume (698)— 

FOR ORAŁ SOLUTION PACKAGED IN MULTIPLE-UNIT CONTAINERS: 
meets the requirements. 
pH (791): between 2.3 and 3.0. 

Alcohol Defermination, Method i (611) (if present): be¬ 
tween 90.0% and 115,0% of the labeled amount of 
CzHsOhL 

Assay— 

Mobile phase f Benzok acid solution, Resolution solution, 
Standard preparation , and Chromatographk system —Proceed 
as directed in the Assay under Guaifenesin Tablets . 

Ass ay p repa radon Tra n sf e r a n acc u ratę ly m e a s u re d vo I 
ume of Orał Solution, equiva!ent to about 200 mg of 
guaifenesin, to a 100-mL volumetrrc fiask, dilute with water 
to volume, and mix. Transfer 2,0 ml of this solution to a 
100-mL voJumetric fiask, add 45 mL of methanol, dilute 
with water to volume, and mix. 

Procedurę —Proceed as directed in the Assay under 
Guaifenesin Tablets. Calculate the guantity, in mg, of 


ualfenesm {CioHhO*) in each mL of the Ora! Solution taken 
y the formula: 

SC/V(ru/rs) 

in which V is the vofume, in mL, of Orał Solution taken; and 
the other terms are as defined therein. 


Guaifenesin Tablets 


» Guaifenesin Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of guaifenesin (C 10 H 14 O 4 ). 

Packaging and storage— Preserve in tight containers. 

USP Reference standards (11)— 

USP Guaifenesin RS 

Identification— 

A: Triturate a guantity of ftnely powdered Tablets, equiva- 
lent to about 100 mg of guaifenesin, with 10 ml of chloro- 
form, fllter, and evaporate 1 mL of the filtrate on a watch 
glass. Mix the resrdue with 1 drop of formaldehyde and a 
rew drops of sulfuric acid: a deep cherry-red to purple co for 
is produced. 

B: The retention time of the guaifenesin peak in the 
chromatogram of the Assay preparation corresponds to that 
of the guaifenesin peak in the chromatogram of the Stan¬ 
dard preparation as obtained in the Assay. 

Dissofluf ion, Procedurę for o Pooied Sample (711) — 

Medium: water; 900 ml. 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę—Determine the amount of CibHmO^ dissolved 
in filtered portions of the solution under test from UV ab¬ 
sorbances at the waveiength of maximum absorbance at 
about 274 nm In comparison with a Standard solution hav- 
tng a known concentration of USP Guaifenesin RS In the 
same medium, 

Toferances —Not less than 75% (Q) of the labeled amount 
of Ci UH j.tCLi is di$sofved in 45 minutes. 

Uniformity of dosage ynits (905): meet the reguire- 
ments. 

Assay— 

Mobile phase —Prepare a suitable filtered and degassed 
mixture ot water, methanol, and glacial acetic acid 
(60:40:1,5), Make adjustments if necessary (see System Su/t- 
ability under Chroma tog raphy (621)), 

Benzok acid solution —Dis$olve a suitable quantity of ben¬ 
zole acid in methanol to obtaln a solution containing about 
2 mg per mL, 

Resolution sofution —Dissolve a suitable quantity of 
guaifenesin in water, with shaking, to obtain a solution con¬ 
taining about 2 mg per mL. Transfer 2,0 mL of this solution 
and 5,0 mL of Benzok add solution to a 100-mL volumetric 
fiask, add 40 mL of methanol, dilute with water to vofume, 
and mix to obtain a solution containing about 40 jug of 
guaifenesin and 1 00 pg of benzoic acid per mL. 

Standard preparation- —DissoJve an accuratefy weighed 
guantity of USP Guaifenesin RS quantitatively In water, with 
shaking, to obtain a solution havrng a known concentration 
of about 2 mg per mL, Transfer 2.0 mL of this solution to a 
100-mL yolumetric fiask, add 45 mL of methanol, dilute 
with water to volume, and mix to obtain a Standard prepa¬ 
ration havlng a known concentration of about 40 ptg per 
ml, 

Assay preparation —Welgh and finely powder not less 
than 20 Tablets. Transfer an accuratefy weighed portion of 
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the powder, equivalent to about 200 mg of guaifenesin, to 
a 100-mL volumetric fiask, add about 60 mL of water, and 
shake for about 15 minutes. Dilute with water to volume, 
filter if necessary to obtain a elear solution, and mix. Trans¬ 
fer 2,0 mL of this solution to a 100-mL voiumetnc fiask, add 
45 mL of methanol, dilute with water to volume, and mix. 

Chromatogrophic system {see Chromatography (621})—The 
liguid chromatograph is eauipped with a 276-nm detector 
and a 4.6-mm x 25-uri column Llidl contains 10-£im pack- 
ing LI. The flow ratę is about 2 mL per minutę, Chromato- 
graph the Resolution solution , and record the peak responses 
as directed under Procedurę; the resolution, R, between the 
guaifenesin and benzoic add peaks is not less than 3,0 (the 
relative retention times are about 0,7 for guaifenesin and 
1.0 for benzoic add), Chromatograph the Standard prepara- 
tion t and record the peak responses as directed under Proce¬ 
durę: the refative standard deviation for repiicate injections is 
not morę than 2 . 5 %. 

Procedurę— Separately inject equal volumes (about 20jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chrornatograms, and meas- 
ure the responses for the major peaks, CaTculate the quan- 
tity, in mg, of guaifenesin (CjoH 14 0 4 ) in the portion ot Tab- 
lets taken by the formula: 

5t(f u /rj) 

in which C is the concentration, in jig per mL, of USP 
Guaifenesin RS in the Standard preparation , and r u and r$ are 
the peak responses obtained from the Assay preparation and 
the Standard preparation , respectiveiy. 


Guaifenesin and Codeine Phosphate 
Orał Solution 


» Guaifenesin and Codeine Phosphate Orał Solu¬ 
tion contains not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amounts 
of guaifenesin (CidHhC> 4) and codeine phosphate 
(C 1B H 2 ,NO, ■ l-hPO, • 72H2O). 

Packaging and st orane —Preserve En tight, light-resistant 
containers, at controIJed room temperaturę. 

USP Reference standard; (11)— 

USP Codeine Phosphate RS 
USP Guaifenesin RS 
Identification— 

A: The retention time of the codeine peak in the chro¬ 
ma tog ram of the Assay preparation corresponds to that in 
the chroma tog ram of the Standard preparation , as obtained 
in the Assay for codeine phosphate. 

B; The retention time of the guaifenesin peak in the 
chromatogram of the Assay preparation corresponds to that 
in the chromatogram of the Standard preparation , as ob¬ 
tained in the Assay for guaifenesin 
Uniformaty of dosage units (905 }— 

FOR ORAŁ SOLUTfON PACKAGED IN SIN CLE -UNIT CONTAINERS: 
meets the requirements, 

Delfverable volume (698)— 

FOR ORAŁ SOLUTION PACKAGED IN MUlTPLE-UNfT CONTAINERS: 
meets the requjrements. 

H (79}); between 2.3 and 3.0 if it contains alcohol, 5,0 to 
,5 if it does not contain alcohol. 

Alcohol Determination (611) (if present)— 

Standard stock solution —Dilute 10.0 mL of dehydrated al¬ 
cohol wkh water to 100.0 mL, 


Internal standard solution —Dilute 1 0 mL of acetone with 
water to 100 mL, 

Standard preparation— Transfer 10.0 mL of Standard stock 
solution and 8,0 mL of Internal standard solution to a 100-mL 
volumetric fiask, di fu te with water to volume, and mix. 
Transfer 5.0 mL of this solution to a 250-ml volumetric fiask, 
dilute with water to volume, and mix. This solution contains 
0 . 02 % (v/v) of alcohol. 

Test preparation —Transfer 25 fk mL of Orał Solution (k be- 
inęj the labeled percentage [v/v] of C 2 N 5 OH in the Orał So¬ 
lution), accurately measured, to a 25-mL vo!umetric fiask, 
add 2,0 mL of Internal standard solution, dilute with water to 
voiume, and mix. Transfer 5.0 mL of this solution to a 
250-mL volumetric fiask, dilute with water to vo!ume, and 
mix, 

Chromatogrophic system (see Chromatography (621))—The 
gas chromatograph is equipped with a flame-ionization de¬ 
tector and a 2-mm x 1 . 8 -m column that contains 5% liquid 
phase G16 on 100- to 120-mesh support SI A, and is pro- 
rammed to maintain the column temperaturę at 50° for 
minutes after injection, to increase to 100 ° at the ratę of 
20 ° per minutę, to maintain the temperaturę at 100 ° for 
2 minutes, and then to return to 5Q fl before the next injec- 
tion. The injection port is maintained at about 200°, and 
the detector błock is maintained at about 250°. The carrier 
gas is dry helium flowing at a ratę of about 30 mL per min¬ 
utę. Chromatograph the Standard preparation , and record 
the chromatogram as directed for Procedurę: the relative re¬ 
tention times are about 0.3 for acetone and 1,0 for alcohol 
(C 2 H 5 OH); the resolution, R , between the acetone and alco¬ 
hol peaks is not less than 2 ; the taili ng factors for the ace¬ 
tone and alcohol peaks are not morę than 1,5; and the 
relative standard devfation for repiicate Inject ions is not 
morę than 2 %, 

Procedurę—Separately inject equal vofumes (about 2 pL) 
of the Test preparation and the Standard preparation into the 
chromatograph, record the chrornatograms, and measure 
the responses for the major peaks, CaTculate the percentage 
(v/v) 01 alcohol (C 2 H 5 OH) in the portion of Orał Solution 
taken by the formula: 

(1 250P/V)(Ryf R s ) 

in which P is the percentage (v/v) of alcohol (C 2 H 5 OH) in 
the 5 tan da rd preparation; V is the volumą in ml, of Orał 
Solution taken to prepare the Test preparation; and Ry and 
are the peak response ratios of alcohol to that of acetone 
obtained from tne Test preparation and the Standard arepa - 
radon, respectively: between 90.0% and 115.0% of tne ia- 
beled amount of alcohol (C 2 H 5 OH) is found. 

Assay for codeine phosphate— 

Internal standard solution —Place about 45 mg of hydro- 
codone bitartrate in a fiask contatning about 5 mL of water, 
add 1 mL of 0.5 N sodium hydroxide and 50 mL of chloro¬ 
form, insert the stopper into the fiask, and shake by me- 
chanical means for about 20 minutes. Al Iow the layers to 
sępa ratę, and filter the chloroform layer. 

Standard preparation —Prepare a Standard stock solution 
of USP Codeine Phosphate RS in 0.1 N hydrochloric acid 
having a known concentration of about 2 mg per mL. Trans¬ 
fer S.O mL of this Standard stock solution to a suitable fiask. 
Add 2 mL of 2.5 N sodium hydroxide, 8.0 mL of Internal 
standard solution , and 40 mL of chloroform, insert the stop¬ 
per, and shake by mechanical means for 1 hour. Allow the 
layers to separate, and collect the chloroform layer. 

Assay preparation— Transfer an accurately measured vol- 
ume of Orai Solution, equivalent to about 10 mg of codeine 
phosphate, to a 200-mL fiask containing about 5 mL of 
water, and swirl. Add 2 mL of 2,5 N sodium hydroxide, 

8.0 mL of internal standard solution , and 40 mL of chloro¬ 
form, insert the stopper, and shake by mechanical means 
for 1 hour. Altów the layers to separate, and collect the 
chloroform layer. 
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Chromotographk system (see Chromotography (621))—The 
gas chromatograph is eguipped with a flame-ionization de¬ 
tector and a 2 -mm x Q. 6 -m column that contains 3% liquid 
phase G3 on 100- to 120-mesh support SI A, and is stabi- 
lized for isothermal operation. The column temperaturę is 
maintained at about 210 y , the injection port temperaturę at 
about 250°, and the detector błock temperaturę at about 
300*. The carrier gas is dry helium flowing at a ratę of 
about 25 mL per minutę. Chromatograph the Standard prep* 
a radon, and record the chrom a tog ram as directed for Proce 
dure: the relative retention times are about 0.75 for codeine 
and 1.0 for hydrocodone; the resolution, R, between the 
codeine and hydrocodone peaks is not less than 1 ; and the 
relative standard devration for replicate injections is not 
morę than 2 %. 

Procedurę ^Separately mject eoual volumes (about 2 pi) 
of the Assay preparation and the Standard preparation into 
the chromatograph, record the chromatograms, and meas* 
ure the responses for the major peaks. Cafculate the quan- 
tity, fn mg, of codeine phosphate hemlhydrate (C^bhiNO*- 
H 5 PO 4 - ^HzO) in each ml of the Orał Soiution taken by 
the formula: 

(40Ó37/397.37)(5C/IOOW R s ) 

in which 406.37 and 397.37 are the molecular weights of 
codeine phosphate hemlhydrate and anhydrous codeine 
phosphate, respectjvely; C is the eon centrali on, in mg per 
ml, of USP Codeine Phosphate RS in the Standard stock 
soiution used to prepare the Standard preparation; V is the 
volume, in mL, of Orał Soiution taken to prepare the Assay 
preparation; and R u and are the peak response ratios of 
the codeine peak to the hydrocodone peak obtained from 
the Assay preparation and the Standard preparation , respec- 
tively. 

Assay for guaifenesin— 

Interna! standard soiution —Prepare a soiution of dipropyl 
phthalate in chloroform containing about 12.5 mg per mL 

Standard preparation —Prepare a Standard stock soiution 
of USP Guairenesin RS in 0.1 N hydrochloric acid having a 
known concentration of about 4 mg p er mL Transfer 5.0 ml 
of this Standard stock soiution to a suitable glass-stoppered 
fiask, add 2 mL of 2.5 N sodium hydroxide, 8.0 mL of Inter¬ 
na! standard soiution, and 40 mL of chloroform, insert the 
stopper, and shake by mechanicai means for 1 hour. Allow 
the layers to separate, and collect the chloroform iayer. Ex- 
tract the agueous Iayer with two 20-mL portions of chloro¬ 
form, and combine the three chloroform extracfs. Transfer 
5,0 mL of the combined chloroform extracts to a suitable 
glass-stoppered fiask, add 1 ml of trifluoroacetic anhydride, 
and allow to stand for not less than 1 hour. 

Assay preparation —Transfer an accurately measured vol- 
ume of Orał Soiution, equivalent to about 20 mg of 
guaifenesin, to a 200-mL fiask containing about 5 mL of 
water, and swirt Add 2 mL of 2.5 N sodium hydroxide, 

8.0 mL of In terna f standard soiution, and 40 mL of chloro¬ 
form, insert the stopper, and shake by mechanicai means 
for 1 hour. Allow the layers to separate, and collect the 
chloroform Iayer. Extract the agueous Iayer with two 20-mL 
portions of chloroform, and combine the three chloroform 
extracts. Transfer 5,0 mL of the combined chloroform ex- 
tracts to a suitable glass-stoppered fiask, add 1 mL of tn- 
fluoroacetic anhydride, and allow to stand for not less than 
1 hour. 

Chromatographic system (see Chromotography (621)}—The 
gas chromatograph is equipped with a flame-ionization de¬ 
tector and a 4-mm x 1.2-m column that contains 3% Itguid 
phase Có on 100- to 120-mesh support 51 A. The column 
temperatur© is maintained at about 170°, the injection port 
temperaturę is maintained at about 250°, and the detector 
błock temperaturę is maintained at about 300°, The carrier 
gas is dry helium flowing at a ratę of about 45 mL per min¬ 
utę. Chromatograph the Standard preparation, and record 


the chromatogram as directed for Procedurę: the relative re¬ 
tention times are about 0.6 for the trrfluoroacetyl derivative 
of guaifenesin and 1.0 for the trifluoroacetyl derivative of 
dipropyl phthalate; the resolution, R f between the 
guaifenesin and dipropyl phthalate peaks is not less than 1 ; 
and the relative standard deviation for replicate injections is 
not morę than 2 %. 

Procedurę —Separately inject eaual vofumes (about 1 pL) 
of the Assay preparation and the Standard preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTcuJate the quan- 
tity, in mg, of guaifenesin (€> 0111404 ) in the portion of Orał 
Soiution taken by the formula: 

(WłV)(Rv/R s ) 

in which W is the guantity, in mg, of USP Guaifenesin RS 
taken to prepare the Standard preparation; ^ is the volume, 
in ml, of Orał Soiution taken to prepare the Assay prepara¬ 
tion; and Ru and Rs are the peak response ratios of the 
guaifenesin peak to the dipropyl phthalate peak obtained 
From the Assay preparation ana the Standard preparation, re- 
spectiveiy. 


Guaifenesin and Pseudoephedrine 
Hydrochloride Capsules 

» Guaifenesin and Pseudoephedrine Hydrochlo¬ 
ride Capsules contain not less than 90.0 percent 
and not morę than 110.0 percent of the labeled 
amounts of guaifenesin (C10H14O4) and pseudoe¬ 
phedrine hydrochloride (CioHisNO • HCf). 

Packaging and storage —Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Guaifenesin RS 

USP Pseudoephedrine Hydrochloride RS 

I den tif kation— 

A: The retention time of the guaifenesin peak relative to 
that of the benzoic acid peak in the chromatogram of the 
Assay preparation corresponds to that in the chromatogram 
of the Standard preparation as obtained in fhe Assay tor 
guaifenesin . 

B: The retention time of the pseudoephedrine peak in 
the chromatogram of the Assay preparation relative to that 
of the dextromethorphan peak corresponds to that in the 
chromatogram of the Standard preporation as obtained in 
the Assay for pseudoephedrine hydrochloride. 

Uniformity of dosage unlts (9QSy- 

Procedure for content uniformity of pseudoephedrine hydro * 
chloride —Proceed as directed in the Assay for pseudoephed - 
rine hydrochhride, preparing the Assay preporation as foflows. 
Transfer 1 Capsufe to a 1 00-mL volumetric fiask, add about 
50 mL of water, heal on a steam bath for about 5 minutes, 
and allow to cool. Add 5.0 mL of Internal standard soiution, 
dilute with water to volume, and mix. 

Assay for guaifenesin— 

Mobile phase —Prepare a mixture of water, methanol, and 
g Ja dal acetic acid (60:40:1.5). Make any necessary adjusL 
ments (see System Suitability under Chromotography (621)). 

internal standard soiution —Prepare a soiution of benzoic 
acid in methanol containing about 2 mg per mL. 

Standard stock soiution—Prepare a soiution in water hav- 
ing known concentrations of about 20 mg of USP 
Guaifenesin RS and 20/ mg of USP Pseudoephedrine Hydro- 
chloride RS per mL, / being the ratio of the labeled amount, 






USP 40 


Official Monogrophs / Guaifenesin 4455 


in mg, of pseudoephedrine hydrochloride to the labeled 
amount, in mg, of guaifenesin per Capsule. 

Standard preparation —Transfer 10.0 ml of the Standard 
stock solution to a 100-mL vo1umetric fiask, dilute with water 
to volume, and mix, Transfer 5.0 mL of this solution and 
5.0 mL of tnternol standard solution to a second 100-mL vol- 
umetric fiask, add about 40 mL of methanol, dilute with 
water to volume, and mix. Each mL of this solution contains 
about 0.1 mg of USP Guaifenesin RS, OJ / mg of USP Pseu 
doephedrine Hydrochloride RS, and OJ mg of benzoic add. 

Assay preparation —Transfer an accurately counted num- 
ber of Capsules, equivalent to about 2000 mg of 
guaifenesin, to a 100-mL volumetric fiask, add about 50 mL 
of water, and heat on a steam bath for about 15 minutes. 

Al Iow to cool, dilute with water to vofume, and mix. Trans¬ 
fer 10.0 mL of this stock solution to a second 100-mL volu- 
metric fiask, dilute with water to volume, and mlx. Transfer 
5.0 mL of this solution and 5.0 mL of InternaI standard solu¬ 
tion to a third 100-mL volumetric fiask, adci about 40 mL of 
methanol, dilute with water to vo!ume, and mix. 

Chromatographic system (see Chromatogrophy 
liquid chromatograph is eauipped with a 27ó-nm detector 
and a 3.9-mm x 30-em column that contains packing LI. 
The flow ratę Is about 2 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di- 
rected under Procedurę: the relative retention times are 
about 0.65 for guaifenesin and 1.0 for benzoic acid; the 
resoiution, R, between the guaifenesin peak and the benzole 
acid peak is not less than 3.0; the tailing factors for the 
guaifenesin peak and the benzoic acid peak are not morę 
than 2.5; and the relative standard deviation for replkate 
injections is not morę than 2.5%. 

Procedurę—[NOTt—Ahe peak areas where peak responses 
are rndicated.] Separately inject equal volumes (about 20 fiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and rneas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of guaifenesin (Cn>Hm 0 4 ) in each Capsule taken 
by the formula; 

20,OG0{C / N)(Ru / /? s ) 

in which C is the concentration, in mg per mL, of USP 
Guaifenesin RS in the Standard preparation; N is the number 
of Capsules taken; and Ru and are the ratios of the 
guaifenesin peak response to the benzoic acid peak re¬ 
sponse obtamed from the Assay preparation and the Stan¬ 
dard preparation , respectively. 

Assay for pseudoephedrine hydrochloride— 

Mobile phase^To 3.5 g of docusate sodium add 500 mL 
of methanol, 350 mL of water, 145 mL of tetrahydrofuran, 
and 5 mL of glacial acetic acid, mix, and pass through a 
filter havlng a porosity of 0.5 pm or less. Make any neces- 
sary adjustments (see System Suitability under Chromatoaro- 
phy (621», 

Intemal standard solution —Prepare a solution of dextro- 
methorphan hydrobromide in methanol containing about 
1.2 mg per mL. 

Standard stock solution —Prepare as directed in the Assay 
for guaifenesin. 

Standard preparation —Transfer 10.0 mL of Standard stock 
solution and 5.0 ml of InternaI standard solution to a 100-mL 
volumetric fiask, dilute with water to volume, and mix. Each 
mL of this solution contains about 2 mg of USP Guaifenesin 
RS, 2/ mg of USP Pseudoephedrine Hydrochloride RS, and 
0.06 mg of dextromethorphan hydrobromide, 

Assay preparation —Transfer 10,0 mL of the stock solution 
used to prepare the Assay preparation in the Assay for 
guaifenesin and 5.0 mL of interna! standard solution to a 
100-ml volumetric fiask, dilute with water to volume, and 
mix. 


Chromatographic system (see Chromatography (621»—The 
Iiquid chromatograph is eauipped with a 263-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed under Procedurę: the relative retention times are 
about 0.55 for pseudoephedrine and 1.0 for dextromethor- 
phan; the resoiution, R, between the pseudoephedrine peak 
and the dextronnethorphan peak h not less than 1.5; the 
tailing factors for the pseudoephedrine peak and the dextro- 
methorphan peak are not morę than 1.5 and 2.5, respec- 
tively; and the re!ative standard deviation for replicate injec¬ 
tions determined for the pseudoephednne peak is not morę 
than 2.0%. 

Procedurę —Separately inject equal volumes (about 50 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the area responses for the major peaks. Calculate the 
guantlty, in mg, of pseudoephedrine hydrochloride 
(CmHisNO ■ HCI) in each Capsule taken by the formula: 

1000 (C/N)(Ru/Rd 

in which C is the concentration, in mg per mL, of USP Pseu¬ 
doephedrine Hydrochloride RS in the Standard preparation; 

N is the number of Capsules taken; and R u and are the 
ratios of the pseudoephedrine peak area response to the 
dextromethorphan peak area response obtained from the 
Assay preparation and the Standard preparation , respectively. 


Guaifenesin, Pseudoephedrine 
Hydrochloride, and Dextromethorphan 
Hydrobromide Capsules 

» Guaifenesin, Pseudoephedrine Hydrochloride, 
and Dextromethorphan Hydrobromide Capsules 
contain not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amounts of 
guaifenesin (CioHhO^), pseudoephedrine hydro¬ 
chloride (C10H15NO ■ HCI), and dextromethor- 
phan hydrobromide (C1SH25NO • HBr * H 2 0 ). 

Packaging and storage —Preserve in tlght, light-resistant 
containers. 

USP Reference sfandards (11}— 

USP Dextromethorphan Hydrobromide RS 
USP Guaifenesin RS 

USP Pseudoephednne Hydrochloride RS 

Ed ent if i ca t Eon— 

A: The retention time of the guaifenesin peak relative to 
that of the benzoic acid peak in the chromatogram of the 
Assay preparation corresponds to that in the chromatogram 
of the Standard preparation as obtained in the Assay for 
guaifenesin. 

B: The retention times of the pseudoephedrine and dex- 
tromethorphan peaks in the chromatogram of the Assay 
preparation relative to that of the brompheniramine peak 
torrespond to those in the chromatogram of the Standard 
preparation as obtained in the Assay for pseudoephedrine hy¬ 
drochloride and dextromethorphan hydrobromide. 

Umformity of dosage units (905>— 

Procedurę for eon tent uniformity of pseudoephedrine hydro¬ 
chloride and dextromethorphan hydrobromide —Proceed as di¬ 
rected in the Assay for pseudoephedrine hydrochloride and 
dextromethorphan hydrobromide , preparing the Assay prepa¬ 
ration as follows. Transfer 1 Capsule to a 100-mL volumetric 
fiask, add about 50 ml_ of water, heat on a steam bath for 
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about 15 minutes, and allow to cool, Add 5,0 mL of Internal 
standard solution , di lute with water to volume, and mix. 

Assay for guaifenesiin— 

Mobile phose , InternaI standard solution , Standard stock $o- 
iution , Standard preparat!on, and Chromatographic system— 
Proceed as directeo in the Assay for guaifenesin under 
Guaifenesin and Pseudoephedrine Hydrochloride Capsules. 

Assay preparation —Transfer an accurately counted num- 
ber of Capsules, equivalent to about 2000 mg of 
guaifenesin, to a 100-mL volumetric fiask, add about 50 mL 
of water, and beat on a steam bath for about 15 minutes. 
Allow to cool, di lute with water to volume, and mtx (stock 
solution). Transfer 10,0 mL of this stock solution to a second 
1 00-mL volumetric fiask, ditute with water to volurne, and 
mix. Transfer 5.0 mL of this solution and 5.0 mL of InternaI 
standard solution to a third 100-mL volumetric fiask, add 
about 40 mL of methanol, dilute with water to volume, and 
mk 

Procedurę —Separateiy inject egual voiumes (about 20 jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the area responses for the major peaks. Calculate the 
quantity, in mg, of guaifenesin (C 10 H 14 O 4 ) in each Capsule 
taken by the formula: 

2Q f QQQ(CJ N)(Ruf Rs) 

in which C is the concentration, in mg per mL, of USP 
Guaifenesin RS in the Standard preparation, N is the number 
of Capsules taken, and Ru and Rs are the ratios of the 
guaifenesin peak area response to the benzole acid peak 
area response obtained from the Assay preparation and the 
Standard preparation, respectively. 

Assay for pseudoephedrine hydrach Dor i de and dex- 

tromethorphan hydrobromade— 

Mobile phase —To 3,5 g of docusate sodium add 500 mL 
of methanol, 350 mL of water, 145 mL of tetrahydrofuran, 
and 5 mL of gladai acetic acid, mix, and pass through a 
filter having a porosity of 0.5 [im or less. Make any neces- 
sary adjustments (see System Suitability under Chromatogra- 
phy (621)). 

Internal standard solution —Prepare a solution of 
brompheniramine maleate in methanol containing about 
0.3 mg per ml. 

Standard stock solutiom —Prepare a solution In water hav- 
Eng known concentrations of about 20 mg of USP 
Guaifenesin RS, 20/ mg of USP Pseudoephedrine Hydrochio- 
ride RS per mL, and 20/" mg of USP Dextromethorphan 
Hydrobromide RS per mL, / being the ratio of the labeied 
amount, in mg, of pseudoephedrine hydrochforide to the 
iabeled amount, in mg, of guaifenesin per Capsule, and /' 
being the ratio of the labeied amount, in mg, of dextro- 
methorphan hydrobromide to the labeied amount, in mg, 
of guaifenesin per Capsule. 

Standard preparat/on—Transfer 10,0 mL of Standard stock 
solution and 5.0 mL of Internal standard solution to a 1 00 -mL 
voiumetric fiask, dilute with water to volume, and mlx, 

Assay preparation —Transfer 10,0 mL of the stock solution 
used to prepare the Assay preparation in the Assay for 
guaifenesin and 5,0 mL of Interna! standard solution to a 
100-mL voJumetrfc fiask, dilute with walei to vu!ume, and 
mix. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eouipped with a 263-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 2 mL per minutę, Chromatograph the 
Standard preparation , and record the peak responses as di- 
rected under Procedurę; the relative retention times are 
about 0.4 for pseudoephedrine, 0,75 for dextromethorphan, 
and 1.0 for brompheniramine; the resolution, R, between 
the peaks is not less than 1.5; the tailing factors for the 
pseudoephedrine peak, the dextromethorphan peak, and 


the brompheniramine peak are not morę than 1,5, 2,5, and 
3.0, respectiveiy; and the relative standard deviation for rep- 
Ncate injections determined for the pseudoephedrine peak is 
not morę than 2 . 0 %. 

Procedurę —Separately inject equal volumes (about 50 \xl) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the area responses for the major peaks. Calculate the 
guantity, in mg, of pseudoephedrine hydrochloride 
(CioHisNG - HCI) in each Capsule taken by the formula: 

1 Q00(C / N)(Rv / R$) 

in whrch C is the concentration, in mg per mL, of USP Pseu¬ 
doephedrine Hydrochloride RS in the Standard preparation; 

N is the number of Capsules taken; and Ru and R$ are the 
ratios of the pseudoephedrine peak area response to the 
brompheniramine peak area response obtained from the As¬ 
say preparation and the Standard preparation , respectively. 
Calculate the guantity, in mg, of dextromethorphan 
hydrobromide (CiahhsNO - HBr - H 2 0) in each Capsule taken 
by the formula: 

1000(37033 / 352.31 )(C / N)(JW Rs) 

in which 37033 and 352.31 are the moJecular weights of 
dextromethorphan hydrobromide and anhydrous dextro- 
methorphan hydrobromide, respectively; C is the concentra¬ 
tion, in mg per mL, of USP Dextrometnorphan 
Hydrobromide RS in the Standard preparation; N is the num¬ 
ber of Capsules taken; and Ru and R$ are the ratios of the 
dextromethorphan peak area response to the 
brompheniramine peak response obtained from the Assay 
preparation and the Standard preparation , respectivefy. 


Guanabenz Acetate 



CsHaCkN-i ■ C 2 H 4 O 2 291.13 

Hydrazinecarboximidamide, 2-[(2,6- 
dichlorophenyl)methylene]-, monoacetate; 

[(2,ó-Dichlorobenzylidene)amino]guanidine monoacetate 
[23256-50-0]. 

DEFINITION 

Guanabenz Acetate contains NLT 98.0% and NMT 101.5% 
of the labeied amount of guanabenz acetate 
(CioH^OaCb), 

IDENTIFICATION 

* A, INFRARED ABSORPTION (197K) 

ASSAY 
0 Procedurę 

Sam ple solution: 4 mg/mL of Guanabenz Acetate in 
cjlacial acetic acid 
Tltrimetrrc system 
(See Titrimetry (541).) 

Modę: Direct titration 
Titrant: 0.1 N perchloric acid V5 
Endpoint detection: Potentiometrlc 
Analysis: Ti Era te 50 mL of the Sample solution with Ti¬ 
trant. Perform a blank determination, and make any 
necessary correction. Each mL of 0,1 N perchloric acid 
is equivaJent to 29.12 mg of guanabenz acetate 
(C 10 Hi 2 N 4 O 2 CI 2 ). 
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A tceptance criteria: 98,0%-101,5% 

1MPUR1TIES 

* Residue on Kgnition (281); NMT 0,2% 

• ORGANIC IMPURITIES 

Diluent; A mixture of formie acid and methanol ( i in 
2000) 

Aminoguanidine bicarbonate solution: Transfer 
100 mg of aminoguanidine bicarbonate to a test tubę, 
add 0.05 mL of formie acid, and warm gently to dis- 
solve. Quantrtativdy transfer the contents of the test 
tubę to a 1 Q-mL volumetric fiask, and dilute with meth- 
ano! to volume. 

Standard solution A: OJ mg/mL of USP Guanabenz 
Acetate RS in Diluent prepared as foltows. Transfer a 
suitabie amount of USP Guanabenz Acetate RS to a suit- 
able yolumetric fiask, and dissoive in about 50% of total 
voIume of Diluent Add OJ mL of Aminoguanidine bicar* 
bonote solution per mg of USP Guanabenz Acetate RS, 
and diiute with Diluent to volume. 

Standard solution B: 0,05 mg/mL of USP Guanabenz 
Acetate RS in Diluent from Standard solution A 
Standard solution C: 0.02 mg/mL of USP Guanabenz 
Acetate RS in Diluent from Standard solution A 
Sample solution: 10 mg/mL of Guanabenz Acetate m 
Diluent 

Chromatographic system 

{See Chromatograpny {62 1), Thin-Layer Chromato¬ 
grophy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic siiica 
gel mixture 

Application volume: 10 pL 

Developfng solvent system: Chloroform, methanol, 
and ammonium hydroxide (60:40 J) 

Analysis 

Samples: Diluent, Standard solution A, Standard solution 
6, Standard solution C, and Sample solution 
Allow the chromatographic cham ber to eguilibrate in 
Developing solvent system for at least 30 min before 
use. Prewash a piąte coated with Adsorbent by placing 
it in the chromatographic chamber, alfowing the sol- 
vent front to rise to the top of the piąte, dry it in air, 
and activate it by heating at 105° for 20 min, Within 
30 min after preparation, separately apply portions of 
each of the Standard Solutions, the Sampfe solution , and 
the Diluent . Allow the spots to dry, and place the piąte 
In the chromatographic chamber. When the solvent 
has moved about tnree-fourths of the length of the 
piąte, remove the piąte, and allow it to air-dry for 
about 30 min. Examine the piąte under short-wave- 
length UV light. Estimate the amount of any secondary 
spots, disregarding spots that have the same R f as 
tnose from the Diluent , observed in the chromatograrn 
of the Sample solution by compartson with each Stan¬ 
dard solution . Place the piąte in a chamber saturated 
with iodine vapors for about 10 min. Remove and ex- 
amine the piąte. Estimate the amount of any spot in 
the chromatograrn of the Somple solution that has an 
Rt corresponding to the Rf of tne spot produced by 
the aminoguanidine bicarbonate by comparison with 
each Standard solution , 

Acreptance criteria: No individual secondary spot is 
greater in size or Intensity than the spot produced by 
Standard solution B (0.5%), and the total of any such 
spots observed is NMT 1%. 

• Limit of 2,6-Dicmlorobenzaldehyde 

Interna! standard solution 1: 1 mg/mL of p- 
chiorobenzaldehyde in chloroform 
Interna! standard solution 2: OJ mg/mL of p- 
chlorobenzaldehyde in chloroform from InternaI stan¬ 
dard solution 1 

Standard stock solution: 1 mg/mL of 2,6- 
dichlorobenzaldehyde in chloroform 


Standard solution: 0.4 mg/mL of 2,6- 
dichlorobenzaldehyde from the Standard stock solution 
and OJ mg/mL of p-chłorobenzaldehyde from Interna! 
standard solution I in chloroform 
Sample solution: Transfer 200 mg of Guanabenz Ace¬ 
tate to a 30-mL glass-stoppered centrifuge tubę. Add 
10 mL of OJ N hydrochlorie add, and snake to dis- 
solve. Add 1.0 mL of Interna/ standard solution 2, and 
shake. Centrifuge, and transfer a portion of the tower 
layer to a stoppered Container. The fower layer must be 
removed within 10 min of adding the add to the cen* 
trifuge tubę. 

Chromatographic system 

(See Chromatogrophy (621), System Suitability.) 

Modę: GC 

Detector: Flame ioni 2 ation 

Column: 1,8-mm x 3-mm; packed with 20% phase 
G1 on 80-100 mesh SI A support 
Temperatures 
Injection port: 225° 

Detector: 250° 

Column: 190° 

Carrier gas: Nitrogen 
FIow rafę: 30 mL/min 
Injection vo!ume: 2 |lL 
System suitability 
Sample: Standard solution 
[Notę —The relative retention times for p- 
chlorobenzaldehyde and 2,6-dithlorobenzaldehyde are 
0.5 and 1.0, respectively.j 
Suitability requirements 
Resofution: NLT 3,0 between 2,6- 
dichlorobenzaldehyde and p-chlorobenzaldehyde 
Analysis 

Samples: Standard solution and Sample solution 
Acceptance criteria: The reladve peak response ratio 
from the Sample solution does not exeeed that from the 
Standard solution (0.2%). 

SPECIFIC TE5TS 

* PH (791) 

Sample solution: 7 mg/ml 
Acceptance criteria: 5.5-7.0 
« LOSS ON DRYING (731) 

Analysis: Dry under vacuum at 60° for 2 h, 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, lighbresistant 
contalners. 

* USP Reference Standards (11) 

USP Guanabenz Acetate RS 


Guanabenz Acetate Tablets 


DEFINITION 

Guanabenz Acetate Tablets contain NLT 90.0% and NMT 
110.0% of the labeled amount of guanabenz (CsH a N.tClj). 

IDENTIFICATION 

* A. 

Sample: Transfer an amount of powdered Tablets, 
equivalent to 8 mg of guanabenz, to a óO-mL separator, 
Aad 10 mL of OJ N hydrochlorie add, and shake to 
disperse the powder, Shake the mixture with three 
10-mL portions of chloroform, discarding the chloro¬ 
form phase each time, Add 5 mL of 1 N sodium hy- 
droxide, and extract with two 25-mL portions of ether, 
fiftenng the ether extracts. Evaporate the combined ex- 
tracts to dryness with the afd of a current of air. 

Acceptance criteria: The IR absorption spectrum of a 
potassium bromide dispersion of the Sample exhibits 
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maxima at the same wavelengths as those of a similar 
preparation of USP Guanabenz Acetate RS. 

AS5AY 
« Procedurę 

Mobile phase: Methanol, phosphoric add, and water 
(430:3:570) 

Diluent: Dissolve 8.2 g of sodium acetate in 20 mL of 
water, add 57 mL of glatiaf acetic add, and dilute with 
methanol to 1 L. 

System suitability solution: Transfer 30 mg of 
guanabenz acetate to a 100-mL stoppered fiask. Add 
about 50 mL of 0.1 N hydrochfork add, heat on a 
steam bath for 60 min, and allow the solution to cool. 
Standard solution; 0.1 mq/mL of USP Guanabenz Ace¬ 
tate RS in Diluent prepared as follows. Transfer a suita- 
ble amount of USP Guanabenz Acetate RS to a suitable 
volumetric fiask. Add 10% of the total volume of water, 
shake to dissolve the solids, and dilute with Diluent to 
volume. 

Sample solution: Nomlnally 0.08 mg/mL of guanabenz 
prepared as foilows. Transfer 10 Tablets to a 500-mL 
voIumetric fiask. Add 50 mL of water, stir by mechanical 
means until the solids are well dispersed, add 400 mL of 
Diluent , and stir for 45 min. Dilute with Diluent to vof- 
ume, and centrifuge a portion of the mixture until a 
elear supernatant is obtained. if necessary, dilute a por¬ 
tion of the supernatant quantitatively with a mixture of 
Diluent and water (9:1). 

Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 245 nm 
Column: 4-mm x 30-cm; packlng LI 
How ratę: 2 mt/min 
Injection volume: 20 pi 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resoiution: NLT 1.6 between guanabenz and the 
peak eluting before it, System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Caleulate the percentage of the labeled amount of 
guanabenz (CeHsN 4 Ch) in the portion of Tablets taken: 


Instrumental conditions 
Modę: UV'V1s 

Analyticai wavelength: Maxlmum at about 272 nm 
Analysis 

Samples: Standard solution and Sample solution 
Determine the percentage of the labeled amount of 
guanabenz (CaHaN.tCb) dis$olved. 

ToTerances: NLT 75% (Q) of the labeled amount of 
guanabenz (CeHeNiCL) is dissnlved. 

* Uniformuy of Dosage Unus (905): Meet the 
requirements 

IMPURtTIES 

* ORGANIC IMPURITIES 

Mobile phase, Diluent, System suitability solution, 
Sample solution, Chromatographic system, and Śys- 
tem suitability: Proceed as directed in the 4ssoy. 
Standard solution: Dilute 2 mL of the Standard solution 
from the Assay with Diluent to 100 ml. 

Analysis 

Samples: Sample solution and Standard solution 
Ca ku la te the percentage of any impurity observed ha w 
ing a relative retention time corresponding to the 
component eluting before guanabenz from the System 
suitability solution. 

Acceptance criteria: NMT 2% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

* USP Reference Standard* (11) 

USP Guanabenz Acetate RS 


Guanethidine Monosulfate 





Ci 0 Hz 2 N 4 ■ h 2 so 4 


296.39 


Cuanidine, [2-(hexahydro-1(2/f)-azocmyi)ethyl]-, suifate 

0:1); 

[2-(Hexahydro-1(2N)-azocinyl)ethyl]guanidine suifate (1:1) 
[645-43-2]. 


Result = (ry/rs) x (Q/Cu) x (Kf/K*) x 100 

r y = peak response from the Sample solution 

r% = peak response from the Standard solution 

Cs - concentration of USP Guanabenz Acetate RS 
in the Standard solution (mg/mL) 

Cu — nominał concentration of guanabenz in the 
Sample solution (mg/mL) 

Mri = molecuiar weight of guanabenz, 231.08 
Mri = molecuiar weight of guanabenz acetate, 

291.13 

Acceptance criteria: 90.0%™11 0,0% 

PERFORMANCE TEST5 
* DlSSOLUTION (711) 

Medium: Water; 1000 mL 
Apparatus 2: 50 rpm 
Time: 60 min 

Standard solution: A known concentration of USP 
Guanabenz Acetate RS in Medium 
Sample solution: Pass a portion of the solution under 
test through a suitabfe filter, and dilute with Medium to 
a concentration similar to that of the Standard solution. 


DEFINITION 

Guanethidine Monosulfate contains NLT 97.0% and NMT 
103.0% of guanethidine monosulfate {C 10 H 22 N 4 ■ H 2 SO 4 ), 
calcu la ted on the dried basis, 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

o B. 

Sample solution: 2.5 mg dissolved in 10 mL of water 
Analysis: To the Sample solution add 2 mL of a solution 
prepared by dtssolving 500 mg of 1-naphthoI, 3 cj of 
sodium hydroxide, and 8 q of sodium carbonate in 
water to make 50 ml, and 1 mL of a solution of 2,3- 
butanedlone (1 in 2000), Allow to stand at room 
temperaturę. 

Acceptance criteria: An intense, pinkish-red color 
develops. 

ASSAY 

• Procedurę 

Solution A: 10 mg/mL of sodium nitroferrieyanide and 
10 mg/mL of potassium ferrieyanide in water 
Standard solution: 1 mg/mL of USP Guanethidine 
Monosulfate RS in 1 N sulfuric add 
Sample solution: 1 mg/mL of Guanethidine 
Monosulfate in 1 N sulfuric add 
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Blank: 1 N suffuric add 
fnstrumentai conditions 
Modę: UV-Vis 

Anaiytical wavefength: Maximum absorbance at 
about 500 nm 
Celi: 1 cm 
Analysis 

Samples: Standard solution, Sample solution, and Blank 
Pipet 2 mL each of the Standard solution, Sample solu¬ 
tion, and Blank into separate glass-stoppered, 40-mL 
centrifuge tubes. Add 10.0 mL of waler to each tubę* * 
Add 10.0 mL of Solution Ą and mix. Add 4.0 mL of 
1 N sodium hydroxide to each tubę, mix, and allow to 
stand for 20 min, accurately timed. 

Calculate the percentage of guanethidine monosulfate 
(CT 0 H 22 N 4 * H 2 SO 4 ) in the portion of Cuanethidine 
Monosulfate taken: 

Result = (Au/As) x (Q/C u ) x 100 

A u - absorbance of the Sample solution 
As = absorbance of the Standard soiution 
Q = concentration of USP Cuanethidine 

Monosulfate RS in the Standard solution 
(mg/mL) 

Cu - concentration of Cuanethidine Monosulfate in 
the Sample solution (mg/mL) 

Acceptance critena: 97.0%~1Q3.0% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0,2% 

Delete the following: 

•* tfEAw Metals, Method II (231): NMT 10 ppm# (omtwi u 

Mo*zoro) 

SPEC1FIC TESTS 

* L055 ON Drying (731) 

Analysis: Dry at 105° to constant weight. 

Acceptance critena: NMT 0.5% 

* pH (791) 

Sample solution: 20 mg/mL 
Acceptance criteria: 4.7-5,7 

ADD1TIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-dosed 
containers. 

* USP Referenci Standard* (11) 

USP Cuanethidine Monosulfate RS 


Guanethidine Monosulfate Tablets 

DEFINITION 

Guanethidine Monosulfate Tablets contain an amount of 
guanethidine monosulfate (C T0 H 22 N 4 * H 2 S0 4 ) equivalent to 
NLT 90.0% and NMT 110.0% of the Iabeled amount of 
guanethidine sulfate [(CioHzzN^ - HzSCLJ. 

IDENTIFICATION 

* A. Infrared Absorption (197M) 

Sampte: Transfer a quantity of powdered Tablets, equiv» 
alent to about 120 mg of guanethidine monosulfate, to 
a glass-stoppered fiask. Ada 20 mL of water, shake by 
mechanical means for 30 min, and filter, discarding the 
ftrst few mL of the filtrate. Transfer 10 mL of the filtrate 
to a separator Add 2 mL of 0,1 N sodium hydroxide 
and 2 mL of a saturated solution of picric acid in 0.1 N 
sodium hydroxtde, and mix. Extract with 20 mL of chlo¬ 
roform, filter the chloroform extracl through cotton, 
and cotlect in a beaker. Evaporate the chloroform ex- 
tract with the aid of a stream of nitrogen to dryness. 


Acceptance criteria: Meet the requirements 

ASSAY 
o Procedurę 

Solution A: Transfer 12.4 g of boric acid to a 1-L volu~ 
metrrc fiask, dissolve in 100 mL of 1,0 N sodium hy- 
droxide, and dilute with water to volume, 

Buffer: Solution A and 0.1 N sodium hydroxide 
(400:600). Adjust with 1,0 N sodium hydroxide or 1.0 
N hydrochlonc acid to a pH of 12,3 ± 0.1. 

Picrate reagent: 15 g/L of picric acid prepared as fol- 
lows. Transfer 15 g of picric acid to a 1-1 volumetric 
fiask, dissolve in 750 mL of 0.1 N sodium hydroxide, 
and dilute with water to volume. 

Standard solution: 0.3 mg/mL of USP Guanethidine 
Monosulfate RS in 0,1 N su!furie acid 
Sample solution: 0.25 mg/mL of guanethidine sulfate 
in 0.1 N sulfuric acid prepared as follows. Transfer a 
quantity from NLT 20 finely powdered Tablets, equiva- 
ient to 50 mg of guanethidine sulfate, to a 200-mL vol- 
umetric fiask, Add 150 mL of 0.1 N sulfuric acid, shake 
by mechanical means for 30 min, and dilute with 0.1 N 
sulfuric acid to volume, Filter, and discard the first 
25 ml of the filtrate. 

Blank: Chloroform 
instrumental conditions 
Modę: UV-Vis 

Analytical wavelength: Maximum absorbance at 
about 412 nm 
Analysis 

Samples: Standard solution, Sample solution, and Blank 
Pipet 5 mL each of the Standard soiution and the 5om- 
pfe soiution into separate 125-mL separators. To each 
separator, add 20mLof Buffer and 20 ml of Picrote 
reagent Extract with three 20-mL portions of chloro¬ 
form. filtering the extracts through chloroform-prer- 
insed cotton, and collect the extracts in low-actinic 
100-mL volumetric fiasks, Rinse the cotton with 20 mL 
of chloroform, adding the rinsings to the volumetrlc 
fiasks, and dilute with chloroform to vo!ume. Deter- 
mine the absorbances of the Solutions. 

Calculate the percentage of the iabeled amount of 
guanethidine sulfate * H 2 SCU] in the por¬ 

tion of Tablets taken: 

Result = (Au/As) x (CdCu) x (Rj/Mtf) x 100 

Au = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs = concentration of USP Cuanethidine 

Monosulfate RS in the Standard soiution 
(mg/mL) 

Cu = nominał concentration of guanethidine 

monosulfate in the Sample solution (mg/mL) 
Mn = one-half the molecular weight of guanethidine 
sulfate, 247.35 

Mr 2 - molecular weight of guanethidine 
monosulfate, 296.39 
Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TEST5 

* DiSSOUrriON (711) 

Medium: Water; 500 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Analysis: Determine the percentage of the Iabeled 
amount of guanethidine sulfate [(CtoH^N^z - H^SOJ 
dissolved using the Assay procedurę and making any 
necessary modifications. 

Tolerances: NLT 75% (Q) of the Iabeled amount of 
guanethidine sulfate [(CigHzzN*): ■ H 2 SO 4 ] is dissolved, 

* Uniform ety of Dosage Units (905): Meet the 

requirements 
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AODITIONAL REQUJRESVIENTS 

* Packacing ano Storage: Presen/e in well-dosed 
containers. 

* USP Reference Standards (11} 

USP Guanethidine Monosulfate RS 


Guanfacine Tablets 


» Guanfacine Tablets contain an amount of 
Guanfacine Hydrochloride (C9H9CI2N3O ■ HCI) 
equivalent to not less than 90.0 percent and not 
morę than 110.0 peroent of the labeled amount 
of guanfacine (C9H9CI2N3O), 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standard; (11)— 

USP Guanfacine Hydrochloride RS 

Identification— 

A: The retention time of the major peak in the chromato- 
ram of the Assay preparation corresponds to that of the 
tandard preparation as obtarned in the Assoy, 

B: It responds to the Thin-Layer Chromatographic Identifi¬ 
cation Test (201), the test soiution and the Standard solution 
being prepared at a concentration of 2 mg per mL tn meth- 
anol, and a solvent system consisting of a mixture of ethyl 
acetate, glacial acetic acid, and water (5:2:2) being used. 
Dissolution (711)— 

Medium: water; 500 mL. 

Apporatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę— Determine the amount of CgHgChNhO dis- 
solved, empJoying the procedurę set forth in the Assoy and 
making any necessary modifications. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of C 9 H 9 CI 2 N 3 O is dissolved in 45 minutes. 

U niformity of dosage units (905); meet the require- 
ments, 

Assay— 

pH 2,5 Diethylamine phosphate solution —Add 103 mL of 
diethylaminę to about 70 mL of water. Adjust with phos- 
phoric acid to a pH of 2.5, dilute with water to 100 ml, and 
mix. 

Reagent solution —Dissofve an accurately weighed quan- 
tity of 2,6-dichiorophenylacetic acid in Mobile phase, and 
dilute quantitatively, and stepwise if necessary, to obtain a 
solution having a known concentration of about 18 pg per 
mL. 

Mobile phase—OmoWe 600 mg of monobasit potassium 
phosphate and 3 mL of pH 2.5 Diethylamine phosphate $o!u- 
thn in 480 mL of water, and mix. Adjust with 0.2 N sodium 
hydroxide to a pH of 4.0. While swirhng, add 520 mL of 
acetonitriie. Fifter and degas. Make adjustments if necessary 
(see System Suitability under Chroma tog raphy (621)). 

Interna! standard solution— Prepare a soiution of 
butyl pa raben in Mobile phase containing 0.5 mg per mL. 

Standard preparation —DissoIve an accurately weighed 
guantity of USP Guanfacine Hydrochloride RS in Mobile 
phase to obtain a solution having a known concentration of 
about 0.23 mg per mL, Transfer 5,0 mL of this solution to a 
25-mL volumetric fiask, and add 5.0 mL each of the Reagent 
solution and the Interna! standard solution, Dilute with Mobile 
phase to volume, and mix. 

Assoy preparation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 10 mg of guanfacine, to a 


lGO-mL volumetric fiask. Add 50 mL of Mobile phase, and 
heat on a 5 team bath for 5 minutes. Cool to room tempera¬ 
turę, dilute with Mobile phase to volume, and mix. Transfer 
10.0 mL of this solution to a 25-mL voiumetnc fiask, add 
5,0 mL of Internal standard solution , dilute with Mobile phase 
to volume, and mix. 

Chromatographic system (see Chromotography (621»—The 
ifquid chromatograph is eaulpped with a 220-nm detector 
and a 3,9-mm x 30-cm column that contains packing I T. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di- 
rected for Procedurę: the relative retention times are about 
0,4 for guanfacine, 0.6 for 2,6-dichlorophenv3aoetic acid, 
and 1.0 for butylparaben; the resolution, R, between 
guanfacine and 2,6-dichlorophenylacetic acid is not less 
than T .5, and the resofution, R, between 2,6-dichJoropheny- 
lacetic acid and butylparaben is not less than 1.5; and the 
refative standard deviation for replicate injections is not 
morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas* 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of guanfacine (C 9 H 9 ĆhNiO) in the portion of 
Tablets taxen by the formula: 

(246.09/282.55) (0,25C)(R(/ / R$) 

in which 246.09 and 282.55 are the molecular weights of 
guanfacine and guanfacine hydrochloride, respectively; C is 
Ehe concentration, in pg per mL, of USP Guanfacine Hydro¬ 
chloride RS in the Standard preparation; and Ru and fl s are 
the peak response rattos of guanfacine to butylparaben ob- 
tained from the Assoy preparation and the Standard prepora- 
tion, respectively. 


Guanfacine Hydrochloride 


o 



CjHsĆfeNjO ■ HCI 282.55 

Benzeneacetamide, N-(aminoiminomethyl)-2,6-dichloro-, 
monohydrochloride. 

N-Amidino-2-(2,6-dichlorophenyl)acetamide monohydro¬ 
chloride [29110-48-3]. 

» Guanfacine Hydrochloride contains not less 
than 98.0 percent and not morę than 102.0 per- 
cent of C9H9CI2N3O * HCI, calculated on the dried 
basis. [Caution—-Guanfacine Hydrochloride is a 
potent antihypertensive drug. Minimize fiying 
dust, and avoid all bodily and respiratory contact 
with this substance.] 

Packaging and storage—Preserve in tight, light-resistanł 
containers. 

USP Reference standards (11)— 

USP Guanfacine Hydrochloride RS 
Identification— 

A: Infrared Absorption <197K). 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that m the 
chrom a to gram of the Standard preporof/on, as obtained in 
the Assay , 

Loss on drying (731)—Dry it at 105° for 4 hours: it loses 
not morę than 0.5% of its weighL 
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Residue on ignition (281): not morę than 0.1%. 


Dełete the fotlowing: 

*Heavy metals, Method II <231): 0.002%. 

NOTĘ—Prepare all Solutions in the tests for Relaied com- 
pounds and C hromatographic purity immediately prior to use, 
and apply to pfates as quickly as possible.* (OHidal l |an i01 8] 

Refated compounds— 

Spray reagent — [Caution—Avoid contact with o-toiidine. 
Prepare and use this Spray reagent in a weil-ventilated hood ./ 
Dissolve 50 mg of o-toliaine in 100 mL of alcohol, and mix. 

Chłonne chamber—Transfer 1.5 q of potassium permanga- 
nate to a 100-mL beaker, dissolve in and dilute with water 
to volume, and mix. Transfer 25 mL of this soiution to a 
beaker, and place the beaker instde a chromatographic 
chamber. Pipet 10 mL of hydrochloric acid into the beaker, 
and tover Lhe chamber. 

Developing solvent system —Prepare a fresh mixture of 
ethyl acetate, glacial acetic acid, and acetonitriie (70:25:3), 

Standard Solutions —Dissolve accurately weighed guanti- 
ties of USP Guanfacine Hydrochloride RS and guanidme hy- 
drochloride in methanol to obtain a soiution havrng a 
known concentration of 0.4 mg each of USP Guanfacine Hy¬ 
drochloride RS and guanidine nydrochloride per mL. Quan- 
titatively dilute this soiution witn methanol to obtain Stan¬ 
dard Solutions having the following compositions: 


Standard 

Soiution 

Dilutlon 

Concentration 
(/ig RS and Gua¬ 
nidine Hydro¬ 
chloride per 
mU 

Percentage (% 
for Córci parł son 
with Test Specl 
rcienl 

I 

(undiluted) 

400 

2.0 

2 

(1 in 2) 

200 

KO 

3 

(1 m4) 

100 

0.5 

4 

(} in S) 

50 

0.25 


Test sołution —Dissolve an accurately weighed quantity of 
Guanfacine Nydrochloride in methanol to obtain a soiution 
having a concentration of about 20 mg per mL. 

Procedurę —Use a thindayer chromatographic piąte (see 
Chromatoaraphy {62 1) coated with a 0.25-mm layer of chro¬ 
matographic silica ael, Prewash the plates by placing in a 
chroma tographic chamber saturated wkh Developing solvent 
system. Remove the pfates from the chamber, and ailow to 
ary. Separately apply lOuL each of the Standard Solutions 
and the Test soiution to the chromatographic piąte. Ailow 
the spots to dry, and develop the chromatogram in Develop* 
ing solvent until the so!vent front Has moved about three- 
fourths of the length of the piąte. Remove the piąte from 
the chamber, mark the solvent front, and ailow the piąte to 
aw-óry for about 1 hour. Examine the piąte under short- 
wavefength UV light Piace the dried piąte in the Chłonne 
chamber for 15 mfnutes, remove, and ailow the excess chło¬ 
nne to evaporate by air drying for 5 minutes. Spray the 
piąte with Spray reagent t and examine: any spot due to gua¬ 
nidine hydrochionde observed in the chromatogram of the 
Test soiution is not greater in size or intensity than the gua 
nldine hydrochloride spot obtained from Standard soiution 3 
(0.5%); no other individual impurity spot observed in the 
chromatogram of the Test soiution is greater in size or Inten¬ 
sity than tne guanfacine hydrochloride spot obtained from 
Standard soiution 4 (0.25%); and the sum of all impunties 
found, mcludmg guanidine hydrochloride, is not morę than 
1 . 0 %. 

Chromatographic purity— 

Spray reagent 1 —Prepare a mixture of tertiary butyl alco¬ 
hol and water (9:1). 


Spray reagent 2 —Dissolve 5 g of 4,4'-Eetramethyldia.mi- 
nodiphenylmethane in 20 mL of glacial acetic acid, add 
10 mL of water, and m?x (Soiution 1). Dissolve 6 g of potas¬ 
sium iodide in 120 mL of water, and mix ( Soiution 2). Dis- 
solve 0.3 g of nmhydrin in 10 mL of glacial acetic acid, di¬ 
lute with water to 100 mL, and mix {Soiution 3). Mix 
Soiution I and Soiution 2, and add 9 mL of Soiution 3 . 

Deve(oping solvent system— Prepare a fresh mixture of 
hexanes, diisopropyl ether, Luluerte, and glacial acetic add 
(60:30:5:3). 

Reference solutbns —Dissolve an accurately weighed quan- 
tity of 2,6-dichlofophenylacetic acid in a mixture of metha¬ 
nol and water (9:1 J to obtain a soiution having a concentra¬ 
tion of 1 mg per mL (Reference soiution /). Quantitatively 
dilute this soiution with a mixture of methanol and water 
(9:1) to obtain Reference soiution 2 and Reference soiution 3 
having known concentrations of 0.5 and 0.25 mg per mL of 
2,6-dschlorophenylacetic acid, respectively. 

Test soiution —Prepare a soiution of Guanfacine Hydro¬ 
chloride in a mixture of methanol and water (9:1), contain- 
ing 100 mg per mL. 

Procedurę —Use a thin-layer chromatographic piąte (see 
Chromotography (621)) coated with a 0.25-mm layer of 
chromatographic silica gel. Prewash the plates by placing in 
a chromatographic chamber saturated with Developing sol- 
vent system. Remove the plates from the chamber, and al~ 
Iow to dry. Separately apply 25 pL of each of the Reference 
Solutions and the Test sołution to the chromatographic piąte. 
Ailow the spots to dry, and develop the chromatograms in 
the Developing sołvent system until the solvent front has 
moved about three-fourths of the length of the piąte. Re- 
move the piąte from the chamber, mark the solvent front, 
and ailow the piąte to air-dry for 30 minutes. Examine the 
piąte under short-wave]ength UV light. Spray the piąte with 
Spray reagent 7, wait for 1 minutę, and tnen spray with 
Spray reagent 2. Place the wet piąte under short-wavelength 
UV light for 10 minutes, remove, and observe under whrte 
light: no spot observed in the chromatogram of the Test 
soiution , other than that due to guanfacine hydrochloride, is 
greater in size or intensity than the principal spot obtained 
from Reference sołution 2 (0.5%); and the sum of all impuri- 
ties found is not morę than 1.0%. 

Assay— 

Dilute phosphoric acid —Prepare a mixture of water and 
phosphoric add (4:1). 

Buffer sołution— Dissolve 68 g of monobasic potassium 
phosphate in water, dilute with water to 1000 mL, and mix. 
Dilute 100 ml of this sołution with water to 1000 mL, add 
5 mL of triethy laminę, mix, and adjust with Dilute phosphoric 
acid to a pH of 3.0. 

Mobiie phase —Prepare a filtered and degassed mixture of 
Buffer soiution and acetonitriie (79:21). Make adjustments if 
necessary (see System Suitability under Chramatography 
{621». 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Guanfacine Hydrochloride RS in a mixture 
of acetonitriie and water (3:1) to obtain a soiution having a 
known concentration of about 1 mg of USP Guanfacine Ry- 
drochioride RS per mL. Transfer 2.0 mL of this soiution to a 
50-mL volumetric fiask, dilute with Mobile phase to volume, 
and mlx. 

Assay preparation —Transfer an accurately weighed quan- 
tity of about 50 mg of Guanfacine Hydrochloride to a 
50-mL yolumetric Fiask, dissolve in and dilute with a mixture 
of acetonitriie and water (3:1) to volume, and mix. Transfer 
2.0 ml of this soiution to a 50-mL Yolumetric fiask, dilute 
with Mobile phase to vofume, and mix. 

Chromatographic system (see Chromatography (621))—'The 
liquid chromatograph is eauipped with a 220-nm detector 
and a 4.6-mm x 15-cm column that contains packing LI. 

The flow ratę is about 1 mL per minutę. Chromatograph the 
Standard preparation , and record the responses as airected 
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for Procedurę: the capacity factor, k f , is between 2 and 5; 
the column efficiency is not less than 1500 theoretical 
plates; the tailing factor is not morę than 2 ; and the reiat3ve 
standard deviation for replicate injecflons is not morę than 
2 . 0 %. 

Procedurę —Separatefy inject equal volumes (about 20 uL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Calcu late the guantity, in 
mg, of C 9 H 9 CI 2 N 3 O ■ HCf in the portion taken by the 
formula: 

1.25C( ruin) 

in which C is the concentradon, in \.ig per mL, of USP 
Guanfacine Hydrochloride RS in the Standard preparation; 
and fu and r$ are the guanfacine hydrochloride peaks ob- 
tained from the 4ssay preparation and the Standard prepara¬ 
tion, respectively. 


Gutta Percha 

» Gutta Percha is the coagulated, dried, purified 
latex of the trees of the genera Palaquium and 
Payena and most commonly Palaguium gutta 
(Hooker) Baillon (Fam. Sapotaceae). 

Packaging and storage“Preserve under water in wetl- 

closed containers, protected from light 

Residue on ifgnition (281): not morę than 1.7%. 
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Halazone 



C?HiCbNO-,S 270,09 

Benzoie add, 4-[(dkhloroammo)sulfonyl]-; 
/>*(Dich!orosylfamoyl)benzoJC add [80-13-7]. 

DEFINITION 

Halazone contains NLT 91.5% and NMT 100.5% of 
C 7 H 5 CI 2 NO 4 S, calculated on the dried basis. 

IDENTIFICATION 

* PROCEDURĘ 

Sample: 100 mg 

Analysis: Add the Sample to 5 mL of a sodtom bromide 
solution (1 in 10 ). 

Acceptance criteria; Bromine is liberated from the 
mixture. 

ASSAY 

• Procedurę 

Sample: 150 mg 

Analysis: Add tne Sample to 10 mL of 2.5 N sodium 
hydroxide in a 250-mL iodine fiask, and stir well to dis- 
solve. Add 75 mL of water, then promptly add 15 mL of 
potassium iodide solution (1 in 10 ), and mix. Acidify 
with 10 mL of 6 N acetic aeid, and titrate immediately 
with 0.1 N sodium thiosulfate VS, adding 3 mL of 
starch TS as the endpoint is approached. Perform a 
blank determination, and make any necessary eorrec- 
tion. Each mL of 0.1 N sodium thiosulfate is equivalent 
to 6752 mg of GHsChNC^S. 

Acceptance criteria: 91.5%-100.5% on the dried basis 

IMPUAITIES 
Organie Impurlties 

• Procedurę: Readily Carbgnizable Substances Test (271) 

Sample: 100 mg 

Analysis: Dissolve the Sample in 0.5 mL of sulfurie add* 
Acceptance criteria: No blackening occurs, although 
some effervescence may take place. 

SPECIFIC TESTS 

■ Loss on Drying (731); Dry a sample over phosphorus 
pentoxide for 4 h: it loses NMT 0.5% of its weight, 

ADDITIONAL REQUIR£MENTS 

* Pac kac inc and Storage; Preserve in tight, light-resistant 

containers. 


Halazone Tablets for Solution 


» Halazone Tablets For Solution contain not less 
than 90.0 percent and not morę than 135.0 per- 
cent of the labeled amount of C7H5CI2NO4S. 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

Labeling—tabel the Halazone Tablets for Solution to indi- 
cate that they are not intended to be swaliowed. 
Identification—Finely powder a number of Halazone Tab¬ 
lets for Solution, equiva!ent to about 150 mg of halazone: a 
ortlon of the powder, equivalent to about 100 mg of- 
alazone, responds to the Identification test under Halazone. 


Disintegration <701): 10 minutes. 

Uniform!ty of dosage units (905): meet the require- 
ments, except that if tne average value of the dosage units 
tested is between 100.0 percent and 135,0 percent, Criterion 
(B) (3) applies. 

pH <791): not less than 7.0, in a solution of 1 Halazone 
Tablet for Solution, containing 4 mg of halazone, in 200 mL 
of water. 

Assay—Transfer a counted number of Halazone Tablets for 
Soiution, equivalent to about 160 mg of halazone, to a suit- 
able Container, and proceed as directed in the Assay under 
Halazone * Each mL of 0,1 N sodium thiosulfate is equivalent 
to 6.752 mg of GHjCbNCbS. 


Halcinonide 



CwHhCIFOs 454.96 

Pregn-4-ene-3,20-dione, 21 -chloro-9-fluoroI 1 -hydroxy- 
16,17-[(1 -methyfethyIidene)bis(oxy)]-, (11 16ot)~; 
21-Chloro-9-fluoro-11p,16o.,17-trihydroxypreqn-4-ene-3,20- 
dione cyclic 16,17-acetal with acetone [3093-35-4]. 

DEFINITION 

Halcinonide contains NIT 97 0% and NMT 102.0% of hałd- 

nonide (GjH^CIFOs). 

IDENTIFICATION 

* A, INFRARED ABSORPTtON (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assay , 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile and water (50:50) 

Diluent: Acetonitrile and water (2:1) 

Standard solution: 0.3 mg/mL of USP Halcinonide RS 
in Diluent 

Sample solution: 0.3 mg/mL of Halcinonide in Diluent 
[Notę—S onic a ti on may be needed to aid in the dissolu- 
tion of the Standard solution and Sample solution.] 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 
Column: 4.6-mm x 25-em; 5-pm packing LI 
Flow ratę: 2 mL/min 
Injection volume; 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing ractor: NMT 1.5 

Relative standard deviation: NMT 0.85% for six rep- 
licate injeetions 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of halcinonide (G 4 H 32 CIFO 5 ) 
in the portion of Halcinonide taken: 

Result = (fy/n) x (G/Cy) x 100 

fu - peak response from the Somple solution 
- peak response from the Standard solution 
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Cs - concentration of USP Haidnonide RS in the 
Standard solution (mg/mL) 

Cu = concentration of Haidnonide in the Sample 
solution (mg/mL) 

Acceptance criteria: 97.0%-l 02.0% 

IMPURITIES 

* RE5IDUE ON IGNITION (281): NMT 0.2% 

«» Organic iMPURrriES 

Solution A: 10 mM of ammonium acetale in water 
Solution B: Acetonitnle 
Mobile phase: See Table 1, 


Table 1 


Time 

(min) 

Solution A 

£%) 

Solution B 

(%) 

0 

90 

10 

20,0 

10 

90 

22.0 

10 

90 

22.1 

90 

10 

25,0 

90 

10 


Diluent 1: Acetonitnle and water (60:30) 

Diluent 2: Acetonitriie and water (10:90) 

Standard stock solution: 0.2 mg/mL of USP Haidno¬ 
nide RS in Diluent 1 

Standard solution: OJ pg/mL of USP Haidnonide RS 
from Standard stock solution in Diluent 2 
Sample stock solution: 0.2 mg/mL of Haidnonide in 
Diluent 1 

Sample solution: OJ mg/mL of Haidnonide from Sam¬ 
ple stock solution In Diluent 2 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Column: 2.1-mm x 15-cm; 1.8-um packing LI 
Flow ratę: 0.3 mL/min 
Injection volume: IOjiL 
System suitability 
Sample: Standard solution 

[Notę—S ee Table 2 for the relative retention times.] 
Suitability reguirements 
Relative standard deviation: NMT 2.8% 
Signahto-noise ratio: NLT 50 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of any individual unspedfied 
impurity in tne portion of Halcinonide taken: 

Result ” {fu!r$) x (C 5 /Q) x 100 

fu - peak response of each individual unspedfied 
impurity from the Sample solution 
r$ - peak response of haidnonide from the 
Standard solution 

Cs - concentration of USP Haidnonide RS in the 
Standard solution (jig/mL) 

Cu - concentration of Haidnonide in the Sample 
solution (pg/mL) 

Accepiance criteria: See Table 2. 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

D i h y d rot ri a m dno! one ,ł 

0,5 


Haidnonide 

1.0 

— 


1 9-Fluoro-l 1 /?,! 6a,l 7 , 21 Teirahydro*ypregna-4-ene-3,2Q-dtone. 


Table 2 (Continued) 


Na me 

Relafive 

Retention 

Time 

Acceptance 
Criteria, 
NMT f%) 

Any indiYidual unspedfied 
impurity 

— 

0.10 

To tal impurities 

— 

3.0 


“9-Fluoro-l 1 7,21 -teLrahydroxypregna-4-ene-3,20-djone. 

SPECIFIC TE5TS 

* Optical Rotation, Specific Rotatlon <781S) 

Sample solution: 20 mg/mL in chloroform 
Acceptance criteria: +1 50° to +1 60° 

* Loss on Drting (731) 

Anatysls: Dry under vacuum at 100° for 3 h. 
Acceptance criteria: NMT 1.0% 

ADDIYIONAL REOUIREMENT5 
& Packaging and Storage: Preserve in well-closed 
contamers. 

* USP Reference Standard* * <11) 

USP Haidnonide RS 


Halcinonide Cream 


DEFINITION 

Halctnonide Cream is Hafcinonfde in a suitable cream base. 

It contains NLT 90.0% and NMT 110.0% of the labefed 
amount of haidnonide (C^H^CIFO^). 

IDENTIFICATION 

* A. The retention time of the haidnonide peak of the 

Sample solution corresponds to that of the Standard solu¬ 
tion , as obtained in the Assay. 

o B. The UV-Vis spectrum of tne haidnonide peak of the 
Sample solution corresponds to that of the Diluted stan¬ 
dard stock solution , as obtained in the test for Organie 
Impurities, 

ASSAY 

• Procedurę 

Mobile phase: Acetonitnle and water (50:50) 

Diluent: Acetonitriie and water (2:1), saturated with 
hexanes. [Notę— Prepare on the day of use.] 

Internal standard solution: ISOpg/mLof progesterone 
In hexanes-saturated Diluent 
Standard stock solution: 0.2 mg/mL of USP Haidno¬ 
nide RS in Diluent 

Standard solution: 0.02 mg/mL of USP Haidnonide RS 
in hexanes-saturated Diluent p repa red as fotlows. Trans¬ 
fer 5.0 mL of Standard stock solution to a SO-mL volu- 
metric ftask. Add 4.0 mL of InternaI standard solution, 
and dii u te with hexanes-saturated Diluent to volume. 
Sample solution: Nominalfy 0.02 mg/mL of haidnonide 
in hexanes-saturated Diluent preparea as follows. Trans¬ 
fer a quantity of Cream equjvalent to 0.5 mg of haid¬ 
nonide to a glass-stoppered, 50-mL centnfuge tubę. 

Add 12 mL of hexanes-saturated Diluent and20 mL of 
hexanes, and shake for 1 min. Place in a heated ultra- 
sonie bath at 58 ± 2° for 20 min, initially shaking for 
1-2 min to ensure dispersion, and at 5-min intervals 
thereafter, on a vibratory mlxer. Cool, centnfuge, and 
transfer the lower layer to a 25-mL volumetric fiask. 

Add 5 mL of hexanes-saturated Diluent to the tubę, mix 
for 1 min, then centnfuge. Transfer the lower layer to 
the volumetnc fiask, and repeat the extraction with an 
additionaf 5 mL of hexane5-saturated Diluent, combin- 
ing the extracts in the fiask. Add 2.0 mL of Interna! 
standard solution to the fiask, dilute with hexanes-satu- 
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rated Diluent to vo!ume, and mix. If necessary, clarify a 
portion of the solution by centrifugation. 
Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Cokimn: 4-mm x 30-cm; packłng LI 
Flow ratę: 2 mL/min 
Injection yolume: 20 p_L 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention limes for halcinonide and 
progesterone are 1.0 and 1 . 2 , respectivdy,] 

Suitability requirements 
Resolution: NLT 1.5 between halcinonide and 
progesterone 

Relative standard deviation; NMT 3.0%, peak re- 
sponse ratio of halcinonide to progesterone 

Analysis 

Samples: Standard soiution and Sample solution 
Calcu [ate the percentage of the labeled amount of 
halcinonide (C 34 H 32 CIFO 5 ) in the portion of Cream 
taken: 

Result« ( RofRi) x (C s /C u ) x 100 

Ru = peak response ratio of halcinonide to 

progesterone from the Sampte solution 

- peak response ratio of halcinonide to 

progesterone from the Standard solution 
Q = concentration of USP Halcinonide RS in the 
Standard solution (mg/mL) 

- nominał concentration of halcinonide in the 

Sample solution (mg/mL) 

Acceptance eriteria: 90.0%-! 10.0% 

PERFORMANCE TESTS 

® Minimum Fili (755): Meets the reguirements 

IMPURfllES 
A Organic Impurities 

Solution A: 10 mM of ammonium acetate in water 
Solution B: Acetonitrile 
Mobile phase: See Table 1. 


Table 1 


Time 

(mini 

Solution A 

(%> 

Solution B 

(%> 

0 

90 

70 

20.0 

70 

90 

22.0 

10 

90 

22.1 

90 

10 

25,0 

90 

10 


Diluent 1 : Acetonitrile and water (60:30), saturated 
with hexanes 

Diluent 2: Acetonitrife and water (10:90) 

Standard stock solution: 0.2 mg/mL of USP Haldno- 
ntde RS in Diluent 1 

Diluted standard stock solution: 0,1 mg/mL of USP 
Halcinonide RS in Diiuent 2 from the Standard stock 
solution 

Standard solution: 0.2jig/mL of USP Halcinonide RS in 
Diluent 2 from the Standard stock soiution 

Sample stock solution: Nominafly 0.2 mg/mL of halci¬ 
nonide in Diluent 1 prepared as foiEows* Transfer a por¬ 
tion of Cream equlvalent to 4 mg of halcinonide to a 
50-mL centrifuge tubę. Add 1 0 mL of Diluent 1 and 
20 ml of hexanes beated at 58 ±2° for 20 min. Shake 
for NLT 1 min inifially to ensure dispersion and at 5-min 
intervals thereafter, Cool, centrifuge at 3000 rpm for 1 0 
min, and transfer the lower Jayer to the 20-mL vo tu męt¬ 
ne fiask* Repeat the extraction with an additional 5 mL 


of Diluent 1 and 20 ml of hexanes each time. Dilute 
with Diluent 7 to volume. 

Sample solution: 0.1 mg/mL of halcinonide from Sam- 
ple stock solution in Diiuent 2 
Chromatographk system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 240 nm. For Identification test B, use a 
diodę array detector in the rangę of 200^450 nm* 
Column: 2.1-mm x 15-cm; 1.8-jim packing LI 
Flow ratę: 0.3 mL/min 
Injection voiume: 10 pL 
System suitability 
Sample: Standard solution 
[NOTĘ- -See Tobie 2 for relative retention times.] 
Suitability reguirements 
Relative standard deviation: NMT 2.4% 
Signal-to-noise ratio: NLT 50 
Analysis 

Samples: Diluted standard stock soiution , 5rondo rd solu 
don, and Sample solution 

[NOTĘ—The Diluted standard stock solution is used for 
Identification test R] 

Calculate the percentage of any individual unspecified 
impurity in the portion of Cream taken: 

Result = ( ru/r s ) x (Cs/Cu) x 100 

Cu ~ peak response of each individual unspecified 
impurity from the Sample solution 
= peali response of halcinonide from the 
Standard soiution 

Cs = concentration of USP Hafdnomde RS in the 
Standard solution (ttg/ml) 

Cu - nominał concentration of halcinonide in the 
Sample solution (jig/mL) 

Acceptance eriteria: See Tobie 2. 


Table 2 


Na me 

ReHat3ve 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%7 

D i hyd rotri a mdn olon e ł 

0.5 

__ 

Halcinonide 

1.0 

_ 

Any individual unspecified 
impurity 

— 

0.2 

Total impuritles 

— 

3*0 


J Drug substance process impurity induded in the table for Identification 
only. 


5PECIF1C TESTS 

• Microbial Enumeration Tests (61) and Tests for Speci- 
fied IWicroorganisms (62): Meets the requirements for 
absence of Staphybcoccus aureus and Pseudomonas 
aeruginosa 

ADDflTIONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in wefhdosed contain- 
ers. Storę at room temperatura* Avoid excessive heat. 

o USP Reference Standards (11) 

USP Halcinonide RS 


Halcinonide Ointment 


DEFINITION 

Hatcinonide Ointment is Halcinonide in a suitable ointment 
base. It contains NLT 90.0% and NMT 110*0% of the 
fabeled amount of haidnonide (C 24 H 32 CIFO 5 ), 
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IDENTIFICATION 

* A. The retention time of the halcinonide peak of the 

Sample solution corresponds to Chat of the Standard soiu¬ 
tion, as obtained in the Assay. 

• B. The LłV spectrum of the halcinonide peak of the Som- 
ple soiution corresponds to that of the Diluted standard 
stock solution t as obtained in the test for Organie 
Impurities. 



ASSAY 
• PROCEDURĘ 

Mobile phase: Acetonitrile and water (50:50) 

Interna! standard solution: 6 pg/mL of butyl para ben in 
acetonitrile 

Standard stock solution: 0.04 mg/mL of USP Halcino¬ 
nide RS in Interna! standard soiution 
Standard soiution: 0.02 mg/mL of USP Halcinonide RS 
from Standard stock solution prepared as follows. Mtx 
equal volumes of Mobiie phase and Standard stock 
soiution. 

Sample solution: Mominally 0.02 mg/mL of halcinonide 
in Mobile phase prepared as follows. Transfer an equ ta¬ 
lent to 1 mg of halcinonide from a quantity of Oint- 
ment to a glass-stoppered, 50-mL centrifuge tubę, and 
add 25.0 mL of InternaI standard solution and 5.0 mL of 
hexane. Place in a water bath at 58 ±2° for 3 min, then 
mix in a vortex mixer for 1 min until the sample is well 
dispersed. Repeat the above-specified heating and mix- 
ing step once. Cool in an ice-methanol bath for 15 
min, or until the two phases separate, centrifuging if 
necessary. Transfer 5.0 mL of the lower tayer to a 15-mL 
centrifuge tubę, and add 5.0 mL of Mobile phose. 
Chromatographic system 
(See Chromatogropny (62 1), System Suita bili ty.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-rnm x 30-cm; packing LI 
Flow ratę: 2 mL/mm 
Injection voiume: 20 pL 
System suitabiirty 
Sample: Standard soiution 

[Notę —The relative retention times for butylparaben 
and halcinonide are 0.6 and 1.0, respectively.] 
Suitabiirty requirements 
Resolution: NIT 2.0 between halcinonide and 
butylparaben 

Relative standard deviation: NMT 3.0% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of the labeled amount of 
halcinonide (C^HijCIFOs) in the portion of Ointment 
taken: 


Result = (Ru/Rd x (Cj/Cy) x 100 

R u = peak response ratio of halcinonide to 

butylparaben from the Sample solution 
R$ = peak response ratio of halcinonide to 

butylparaben from the Standard soiution 
Q - concentration of USP Halcinonide RS in the 
Standard solution (mg/mL) 

Ci/ ^ nominał concentration of halcinonide m the 
Sample solution (mg/mL) 

Acceptance criterfa: 90.0%-110.0% 

PERFORMANCE TESTS 

• Minimum Ful (755): Meets the reguirements 

IMPURITIES 

® ORGANIC IMPURITIES 

Solution A: 10 mM ammomum acetale in water 
Solution B: Acetonitrile 
Mobile phase: See Tobie h 


Table 1 


Time 

(tnlnl 

Solution A 

Soiution 8 

0 

90 

10 

20.0 

10 

90 

22.0 

10 

90 

22.1 

90 

10 

25.0 

90 

10 


Diluent 1: Acetonitrile and water (60:30), saturated 
with hexane 

Diluent 2: Acetonitrile and water (10:90) 

Standard stock soiution: 0.2 mg/mL of USP Halcino¬ 
nide RS in Diluent 1 

Diluted standard stock solution: 0.1 mg/mL of USP 
Halcinonide RS in Diluent 2 from the Standard stock 
solution 

Standard soiution: 0.2 pg/mL each of USP Halcinonide 
RS in Diluent 2 from the Standard stock soiution 
Sample stock solution: Nominally 0.2 mg/mL of halci¬ 
nonide in Diluent 1 prepared as folfows. Transfer a por¬ 
tion of Ointment equivalent to 4 mg of halcinonide to a 
50-mL centrifuge tubę. Add 10 mL of Diluent 1 and 
20 mL of hexane heated at 58 ± 2° for 20 min. Shake 
for NLT 1 min initially to ensure dispersion and at 5-min 
intervais thereafter. Cool, centrifuge at 3000 rpm for 10 
min, and transfer the lower layer to a 20-mL vofumetric 
fiask. Repeat the extraction with an additional 5 mL of 
Diluent ? and 20 mL of hexane each time. Dii u te with 
Diluent i to volume. 

Sample solution: 0.1 mg/mL of hakinonide from the 
Sample stock solution in Diluent 2 
Chromatographic system 
{See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm. For Identification test B, use a 
diodę array detector in the rangę of 200^T50 nm. 
Column: 2.1 -mm x 15-cm; 1.8-pm packing LI 
Flow ratę: 0.3 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard soiution 

[NOTĘ—See Table 2 for the relative retention times.] 
Suitability requirements 
Relative standard deviation: NMT 2.4% 
Signal-to-noise ratio: NLT 50 
Analysis 

Samples: Diluted standard stock solution , Standard soiu¬ 
tion , and Sample solution 

[NGTE—The Diluted standard stock solution is used for 
Identification test 8.] 

Calculate the percentage of any individual unspecified 
impurity In tne portion of Ointment taken: 

Result = (ry/cs) x (Cj/Cy) x 100 

ru = peak response of each unspecified impurity 
from tne Sample soiution 
r* - peak response of halcinonide from the 
Standard solution 

Cs - concentration of USP Halcinonide RS in the 
Standard solution (jig/mL) 

Cu - nominał concentration of halcinonide in the 
Sample soiution (pg/mL) 

Acceptance criteriai See Table Z 
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Table 2 


Na me 

Re lat i ve 
Retention 

Time 

Aceeptance 

Criteria, 

NMT 

Dih vd rotriamc i n okm e 1 

as 

__ 

Halcinonide 

1.0 

_ 

Any indmduat 
tinsoecified imouritv 

— 

0.2 

Total imourities 

_ 

3.0 


ł Dnjg substante process impurUy induded in the tabfe for ideotification 

only. 


5PECIFIC TESTS 

* MlCROBIAL ENUMERATiON TESTS (61) and TESTS FOR SPEC! 

fied MlCRGORGANiSMS (62); Meets the requirements for 
the absence of Staphylococcus aureus and Pseudomonas 
aeruginosa 

ADDITIONAL REQUIREMENT5 

« Packacimg and Storage: Preserve in well-closed contain- 
ers. Storę at room temperaturę, Avoid exce5sive heat 

* USP Reference STANDARD* (11) 

USP Halcinonide RS 


nide, to a 50-mL volumetric fiask, add 2.0 ml_ of internoI 
standard solution, dilute with Mobile phase to volume, and 
mix. 

Chromatographic system and Procedurę— Proceed as di- 
rected in the Assoy under Halcinonide Cream. Calcufate the 
uantity, in mg, of Cm^CIFOs in the portion of Topical 
olution taken by the formula: 

50 C(Ru / fh) 

in whtch the terms are as defined therein. 


Halobetasol Propionate 



Halcinonide Topical Solution 

» Halcinonide Topical Solution ts Halcinonide in a 
suitable aqueous vehicle. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of C24H32CIFO5. 

Packaging and storage—Presen/e in well-closed contain- 
ers. 

USP Reference standard* ( 11 )— 

USP Halcinonide RS 

Identification—It responds to the Identification test under 
Halcinonide Cream. 

Microbial enumeration tests (61) and Test 5 for spec i 
fied tnlcroorganisms (62)—It meets the requirements of 
the tests for absence of Staphylococcus aureus and Pseudo- 
monas aeruginosa. 

Assay— 

Mobile phase —Mix approximately equal yolumes of ace- 
tonitrife and water, adjusttng the ratio of solvents as neces- 
sary to achieve acceptabfe chroma tog raphy. 

In terna i standard solution —Transfer 15 mg of Progester- 
one to a 50-mL volumetrk fiask. Dissolve in Mobile phase , 
dilute with Mobile phase to volume, and mix, 

Standard preparation —Transfer about 20 mg of USP Hald- 
nonide RS, accurately weighed, to a 100-mL yolumetric 
fiask, dissolve in Mobile phase , dilute with Mobile phase to 
volume, and mix. Transrer 5.0 ml of this solution to a 
50-mL volumetrie fiask, add 2.0 mL of Interna! standard solu¬ 
tion, dilute with Mobile phase to volume, and mix, 

Assoy preparation— Transfer an accurately measured quan- 
tlty of Topical Solution, equivalent to about 1 mg of halcino- 


C»HjiCłF 3 Os 484.96 

Preana-1,4-diene-3,20-dione, 21 -chloro-6,9-diffuon>l 1 -hy- 
droxy-l 6-methyM 7-{1 ^oxopropoxy>, (6a,l 1 /J,l 6j3)-; 
21-Chloro-6ct J 9-difIuoro-1 1 $1 7-dihydroxy-l 6/ImethyL 
pregna-l,4-diene-3,20-dione 17-propionate [66852-54-8]. 

DEFINITION 

Halobetasol Propionate contains NIT 98.0% and NMT 
102.0% of halobetasol propionate (C^H^GFjOs), caleu- 
lated on the dried basts. 

IDENTIFICATION 

• A, INFRARED ABSORPTION (197K) 

• B. The retention time of the major peak of the Sampfe 

solution corresponds to that of the Standard solution , as 
obtained in the Assoy , 

A5SAY 
» Procedurę 

Solution A: Acetonitrile and water (90:110) 

Solution B: Acetonitnle 
Mobile phase: See Table h 




Table 1 


Time 

(mini 

Solution A 

(m 

Solution B 

<%1 

0 

100 

0 

2 

64.5 

35.5 

22 

64.5 

35.5 

23 

100 

0 

30 

100 

0 


Standard solution: 0.2 mg/mL of USP Halobetasol Pro¬ 
pionate RS in acetonitrile 

Sample solution: 0.2 mg/mL of Halobetasol Propionate 
in acetonitrile 
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Chromatographic system 

(See Chromatogmphy (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 0.8 mL/min 
tnjection volume: 20 pL 
System suita bill ty 
Sample: Standard sofution 
Tailing factor: 0*9-1.1 
SuitabiJIty regurrements 
Relative standard deviation: NMT 0*73% 

Analysis 

Samples: Standard solutian and Sample solution 
Calculate the percentage of halobetasol propionate 
(CisHjiCIFżOs) in the portion of Halobetasol Propionate 
taken; 

Result - (ro/rs) x (G/G) x 1 00 

ro - peak response of halobetasol propionate from 
the Sample solutian 

n - peak response of halobetasol propionate from 
the Standard solutian 

G = concentration of USP Halobetasol Propionate 
RS in the Standard solutbn (mg/mL) 

G = concentration of Halobetasol Propionate in the 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIES 

o Residue on Ignition (281): NMT 0.1% 

Detete the foliowing: 

•* HEAVY METALS, Method II (231): NMT 20 ppm* (OEITęlfll I - 

|on- 2 Ql E) 

e ORGANIC IMPURITIES 

Mobile phase, Standard solution, and Sample solu¬ 
tion: Prepare as directed in the Assay. 
Chromatographic system 

(See Chromatograpny (62^) / System Su i ta bil i ty.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4,6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 0.8 mL/min 
Injection vo!ume: 20 jiL 
System suitabiiity 
Sample: Standard solutian 
Suitabiiity requirements 

Column efficiency: NLT 15,000 theoretical plates 

Tailing factor: 0.9-1.1 

Relafive standard deviation: NMT 0.73% 

Analysis 

5arupie: Sample solution 

Calculate the percentage of any impurity in the portion 
of Halobetasol Propionate taken: 

Result = (ru/fr) x 1 00 

ru = peak response of any individual impurity from 
the Sample solution 

fr “ sum of all the peak responses from the Sample 
solution 

Acceptance criteria: See Tobie 2* 


Table 2 


Name 

Refatlve 

Retention 

Time 

Acceptance 

Critena, 

NMT 

21-Chloro diflorasone' 1 

0.75 

0.15 

21 -Acetale 1 7-propionate 
d!florasone b 

0.88 

0.15 

11 -Propionate 21 -chloro 
d iflora sortem 

0.95 

0.15 

Halobetasol propionate 

1.0 

__ 

9-Chloro halobetasol 
propionate d 

Tl 2 

0,15 

ó-Chtoro halobetasol 

DroDionate c 

1.24 

0.15 

Anv other indiyidual impurity 


0.10 

To tal impurities 

— 

TO 


* 21 ~Chloro6a,9-difluoro-11 $1 7-drhydroxy-1 6/J-methyIpręgna-l ,4-dtene- 

3.20- dione. 

lJ 6a,9-DEf[uoro-11 /J,l 7 H 2l -trihydroxy-1 6/J-methyfpregna-l,4-dlene--3,2G-dh 
one 21-acetale 17-propionate. 

c 21 -Chloro-ća,9-difluono-l 1 /j,l7-dihydroxy-1 6/Fmethy lpregna-T4-diene- 

3.20- dione 11-p rop ia na te. 

d 9,21 -DichEoro6a,-fluoro-1 1 /?,1 7-dihydroxy-1ć/3-rnethylpregna-l ,4-diene- 

3.20- di one 1 7-propionate. 

e 6ot,21 -Dichioro-9-ffuoro-l 1/3,17-dihydroxy-l ć/Trriethylpregna-l^-diene- 

3.20- dione 1 7-pro plon a te. 

5PECIF&C TESTS 
o Loss on Drying (731) 

Analysis: Dry a sample under vacuum at 105° for 3 h. 
Acceptance criteria: NMT 1*0% 

# Optical Rotation, Spedfic Rotation (781S) 

Sample solution: 10 mg/mL in dioxane 
Acceptance criteria: +87° to +99 c 

ADDITIONAL REQUIREMENT 5 

® Packaging and Storage: Preserve in well-closed, light- 
resistant containers. Storę between 2° and 8°. 

® USP Reference Standards (11) 

USP Halobetasol Propionate RS 


EHaloperidol 



C 21 H»ClFNOa 375.86 

1 -Butanone, 444-(4<hiorophenyl)-4-hydroxy-l -piperidinyl]- 
1-(4-fluorophenyl)-; 

4-[4-(p-Chlorophenyl)-4-hydroxypiperidIno]-4 / - 
fluorobutyrophenone [52-86-8]. 

DEFSNITION 

Haloperldof contains NLT 98.0% and NMT 102.0% of 
haloperidol ^i^iCIFNOz), caiculated on the drled basis. 

IDENTIFICATION 
* A. iNFRARED ABSORPTtON (197K) 

b B. The retention time of the major peak of the Sample 
sofution corresponds to that of the Standard solution, as 
obtained in the test for Organie fmpurities. 

AS5AY 
® Procedurę 

Sample solution: 5 mg/mL of Hafoperidol in glacial 
acetic actd 
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Ti tri metr k system 
(See Titrimetry (541).} 

Modę: Direct titration 
Titrant: 0,05 N perchloric acid VS 
Endpoint detection: V3suai 
Analysis: To 25 mL of the Sample solution add 3 drops 
of p-naphlholbenzein T5, and titrate with Titrant. Per- 
form a blank determination, and make any necessary 
correction. 

Calculate the percentage of haloperidol (C^i^jCIFNOa) 
In the portion of sample taken: 

Resuit = {[(\4s - V B ) x N x f]/W] x 100 

14 = Titrant volume consumed by the sample (ml) 

V B = Titrant volume consumed by the blank (mL) 

N - actual normality of the Titrant (meq/mL) 

F - equivalency factor, 375.86 mg/meq 

W ~ sampfe weight (mg) 

Acceptance criteria: 98.0%-l 02.0% on the dried basis 

IMPURITIES 

9 RE51DUE ON iGMSTfON (281): NMT 0.1 % 

* 0RGANIC IMPURITIES 

Prepare the Solutions immediately before use, and pro- 
tect from light, 

Solution A; 1 7 g/L of tetrabutylammonium hydrogen 
sulfate 

Solution B: Acetonitrile 

Mobile phase: See Tobie 1. [Notę —The dwetl volume is 
1.2 mL.] 


Table 1 


Time 

(min) 

Solution A 

(%) 

Solution B 

1 (%ł 

0 

90 

10 

2 

90 

10 

17 

50 

50 

22 

50 

50 


System suitability solution: 10 mg/mL of USP Haloper¬ 
idol RS and 20 jug/mL each of USP Haloperidol Related 
Cornpound A RS and USP Haloperidol Rdated Com- 
pound B RS in methanol. [Notę—H aloperidol related 
cornpound A is used for Identification purposes only.] 
Standard solution: 50 pg/mL of USP Haloperidol RS in 
methanol 

Sample solution: 10 mg/mL of Haloperidol in methanol 
Chromatographic system 
(See Chramatograpny (621}, System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4.6-mm x 10-cm; 3-pm packing LI 
Flow ratę: I.SmL/min 
Injection volume: 10 jliL 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resofution: NLT 3.0 hetween the haloperidol related 
cornpound B and haloperidol peaks 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of any individual impurity in 
the portion of Haloperidol taken: 

Resuit = (ru/rj) x (Cs/Cu) x (1/f) x 100 

ru = peak response of an indivklual impurity from 
the Sample solution 

r$ - peak response of haloperidol from the 
Standard solution 


Cs - concentration of USP Haloperidol RS in the 
Standard solution (mg/mL) 

Cu - concentration of Haloperidol In the Sample 
solution (mg/mL) 

F - relatlve response factor (see Tobie 2) 
Acceptance criteria: See Tobie 2, [Notę-—D isregard any 
peak with an area less than 0.05% of the main peak.] 


Table 2 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

Haloperidol related 
cornpound B 

0.9 

1.4 

0.3 

Haiopertdol 

1.0 

___ 

__ 

Haloperidol related 
cornpound A 

1.6 

1.0 

0.2 

Any other indtvidua3 
impurity 

— 

1.0 

0.10 

To tal impuritles 

— 

— 

0.5 


SPŁCIFIC TEST5 

o Loss on ORvrNG (731) 

Analysis: Dry a sample under vacuum at 60° for 3 h. 
Acceptance criteria: NMT 0.5% 

ADDITIONAL REQU9REKV1ENTS 

• Packaging and Storage: Preserve in tight, light-resistant 
contalners. Storę at room temperaturę. 

» USP Reference Standards (11) 

USP Haloperidol RS 

USP Haloperidol Related Cornpound A RS 
4,4'-Bis[4-p-chlorGphenyl)- 
4-hyd roxy p i peridinoj bu tyrophenone. 

C^huChHzOs 567.56 
USP Haloperidol Related Cornpound B RS 
4-[4“(4-Chioropheny l)“4-hy d roxyplperidi n-1 -y!]- 
1 “(2-fluorophenyl)butan-1 -one. 

C 2 tH23CIFNÓ 2 375.86 


HaBopesidloB iraaecŁBora 

DEFINITION 

Haloperidol Injection is a sterife solution of Haloperidol In 
Water for Injection, prepared with the aid of Lactic Add, 
It contains NLT 90.0% and NMT 110.0% of the labeled 
amount of haloperidol (C21H23CIFNO2). it may contain a 
suitable preservative. 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtalned in the Assay. 

ASSAY 

* Procedurę 

Buffer solution: 6,8 g/L of monobasic potasslum phos- 
phate in water. Adjust with phosphoric acid to a pH of 
4,0. 

Mobile phase: Methanol and Buffer solution (55:45) 
Standard stock solution: 1 mg/mL of USP Haloperidol 
RS in methanol. Sonlcate to aia in dissolution. 
Standard solution: 0.2 mg/mL of USP Haloperidol RS 
in Mobile phase from the Standard stock solution 
Sample solution: Nomlnalfy, 0.2 mg/mL of haloperidol 
in Mobile phase from a voiume of Injection 
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Chromatographk system 
(See Chromatograpny {621\ System Suito bil i ty.) 

Modę: LC 

Detettor: UV 247 nm 

Column: 4.6-mrn x 15-cm; 5-jim packing LI 

Flow ratę: 0-8 mL/min 

Injection size: 10 |il 

Run time: 2.5 times the retention time of haioperidol 
System suitabiiity 
Sample: Standard sołuthn 
Suita bil i ty requirements 
Tailing factor: NMT 2.0 
ReJative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard sotution and Somple solution 
Calcu la te the pereentage of the labeled amount of 
haioperidol (C^HnCIFNOj) in the portion of Injection 
taken: 

Result = {rJn) x (Q/Cu) x 100 

r u = peak response from the Sample solution 

r s - peak response from the Standard solution 

Cs = concentration of USP Haioperidol RS in the 
Standard solution (mg/mL) 

Co - nonnmaf concentration of haioperidol in the 
Sample solution (mg/mL) 

Acceptance cnteria: 90.G%-110.0% 

SPECIFIC TESTS 

* Bacterial Endotoxins Test (85): it contains NMT 71.4 

USP Endotoxin Units/mg of haioperidol. 

* PH (791): 3.0-8.8 

* Other Requirements: It meets the reguirements under 

Injections and Implanted Drag Products (1). 

ADDITIONAL REQUIREMENTS 

* Packaging and Stgrage: Preserve in single-dose or in 

multiple-dose containers, preferably of Type 1 głass, pro- 
tecteo from light. Storę at controlled room temperaturo. 

* USP Reference Standards (11> 

USP Endotoxin RS 
USP Haioperidol RS 


HaloperadoB Ora 8 Sotutiors 

DEFINITION 

Haioperidol Orał Solution is a solution of Haioperidol in 
Water, prepared with the aid of Lactic Acid. It contains 
NLT 90.0% and NMT 110,0% of the labeled amount of 
haioperidol (Q,H^CIFNO* *), 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer solution: 6.8 g/L of monobasic potassium phos- 
phate in water. Adjust with phosphoric acid to a pH of 
4.0. 

Mobile phase: Methanol and Buffer solution (55:45) 
Standard stock solution: 1 mg/mL of USP Haioperidol 
RS in methanol. Sonicate to aid in dissolution. 

Standard solution: 0.2 mg/mL of USP Haioperidol R5 
in Mobile phase from the Standard stock solution 
Sample solution: Nominałly, 0.2 mg/mL of haioperidol 
in Mobile phase from a volume of Haioperidol Orał Solu¬ 
tion. Filter a portion to use in the analysis. 


Chromatographic system 

(See Chromatograpny (621), System Suitabiiity,) 

Modę: LC 

Detector: UV 247 nm 

Column: 4,6-mm x 15-cm; 5-pm packing LI 

Flow ratę: 0.8 mL/min 

Injection size: 10 )iL 

Run time: 2.5 times the retention time of haioperidol 
System suitabiiity 
Sample: Standard soluthn 
Suitabiiity requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of the labeled amount of 
haioperidol (Cai^aCIFNOz) in the portion of Orał Solu¬ 
tion taken: 

Result - ( ru/r$ ) x (QfCu) x 100 

r u - peak response from the Sample solution 

rj = peak response from the Standard solution 

G = concentration of USP Haioperidol RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of haioperidol in the 
Sample solution (mg/mL) 

Acceptance cnteria: 90.0%-110.0% 

PERFORMANCE TESTS 

■ Deliverable Volume (698): Meets the requirements for 
orał solution packaged in multiple-unit containers 

* UNIFORMITY OF Dos AGI UNtTS <905): Meets the reguire- 

ments for orał solution packaged in single-unit containers 

SPECIFIC TESTS 

- PH (791): 2.75-3.75 

ADDITIONAL REQUIREMENT5 

* Packaging and Stokage: Preserve in tlght, light-resistant 

containers. Storę at controlled room temperaturę, 

* USP Reference Standards (11) 

USP Haioperidol RS 


HalopeirBdol Tablets 

DEFINITION 

Haioperidol Tablets contain NLT 90.0% and NMT 110.0% of 
the labeled amount of haioperidol (C 2 iH 2 iGFNG 2 ). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
soluthn corresponds to that of the Standard soluthn , as 
obtained in the Assay, 

ASSAY 

» Procedurę 

Mobile phase: Methanol and 0,05 M monobasic potas¬ 
sium pnosphate buffer (60:40), Adjust with 1 N sodium 
hydroxide or phosphoric acid to a pH of 4,0. 

Standard solution: OJ mg/mL of USP Haioperidol K5 
in Mobile phase 

Sample solution: Nominałly 0.1 mg/mL of Haioperidol 
prepared as follows. Transfer an equivalent of about 
10 mg of haioperidol from NLT 20 finely powdered 
Tablets to a 100-mL volumetric fiask. Add 60 mL of Mo¬ 
bile phase t sonicate for 10 min, and shake by mechani- 
cal means for about 1 h. Dilute with Mobile phase to 
volume f mix, and filter, discarding the first 20 mL of the 
fi (tratę. 
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Chromatographic system 

(See Chromotograpny (621), System Suitabiiity .) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 25-cm; packing LI 
Plow ratę: 1 mL/min 
InjecEion srze: 15 pL 
System suitabiiity 
Sam pip: Standard solution 
Suitabiiity reąuirements 
Tailirig factor: NMT 2.0 
Reiative standard dev!ation: NMT 2.0% 

Analysrs 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of tbe fabeJed amount of 
haloperidol (C^H^CIFMG?) in the portion of Tablets 
taken: 

Resuit = (rufrś) x (CdCu) x 100 

fy = peak response of the Sampie solution 

fs = peak response of the Standard solution 

G - concentration of USP Haloperidol RS in the 

Standard solution (mg/mL) 

Cu = nominał concentration of haloperidol in the 
Sampie solution (mg/mL) 

Acceptance cnteria: 90.0%-110.0% 

PERFORMANCE TESTS 
* Dissołution (711) 

Medium: Simuiated gastric fluid TS without enzyme; 
900 mL 

Apparatus 1: 100 rpm 
Time: 60 min 

Mobiie phase: Prepare as directed in the Assay. 
Standard solution: A known concentration of USP 
Haloperidol RS in Medium 

Sampie solution: Pass a portion of the solution under 
test through a suitable filter. Dii u te with Medium, if nec- 
essary, to a concentration that is similar to that of the 
Standard solution. 

Chromatographtc system 
(See Chromotograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 3.9-mm x 25-cm; packing LI 
Flow ratę: 1 mL/min 
Injection size: 50 \il 
System suitabiiity 
Sampie: Standard solution 
Suitabiiity requirements 
Tailing factor: NMT 2,0 
Reiative standard deviation: NMT 3.0% 

Tolerances: NLT 80% (Q) of the labeled amount of 
haloperidol ^iH^ClFNO^) is dis$olved* 

« Uniformity of Dosage UNITS (905) 

Procedurę for content uniformity 
Standard solution: 20 pg/mL of USP Haloperidol RS in 
warm methanol 

Sampie solution: 20 ug/mL of haloperidol from 1 
finefy powdered Tablet in warm methanol. Shake for 
15 min and filter, discarding the first 20 ml of the 
filtra te. 

Instmmentai conditions 

(See U!traviolet-Visible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 245 nm 
Ceil: 1 cm 
Blank: Methanol 

Analysb: ConcomitanLly determine the absorbances of 
the Standard solution and Sampie solution at the wave- 
length of maximum absorbance. 


Calculate the percentage of the labeled amount of 
haloperidol (CsiHzsCIFNCb) in the portion of Tablets 
taken: 

Resuit = (Au/As) X (C s /Cu) x 1 00 

Au “ absorbance of the Sampie solution 
Ai = absorbance of the Standard solution 
Cs = concentration of USP Haloperidol RS in the 
Standard solution (pg/mL) 

Cu = nominał concentration of haloperidol in the 
Sampie solution (pg/mL) 

Acceptance criteria: Meet the requirements 

ADDlTiONAL REQUIREM£NTS 

* Packaging and Stohage: Preserve in tight, light-resistant 
containers. 

* USP Reference Standards (11) 

USP Halopendol RS 


Haloperidoi Decanoate 



C 31 H 41 C[FN0 3 530.11 

Decanoic add, 4-(4~chioropheny])-1-[4-(4-fluorophenyl}- 
4-oxobutyl]-4-piperidinyl ester; 

Decanoic add, ester with 444-(p-chlorophenyl)-4-hydroxy- 
piperidino3-4 y -fluorobutyrophenone [74050-97-8], 

DEFIN1TION 

Haloperidol Decanoate contains NLT 97,0% and NMT 
103.0% of CjiH^CIFNO}, calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORFTION (197M) 

* B. The retention time of the major peak in the chromat- 

ogram of the Sampie solution corresponds to that of the 
Standard solution t as obtained in the Assay. 

* C. IDENTIFICATION TESTS—GENERAL, Chforide (191) 

Sampie solution: Mix 0,1 g of the sampie with 0.5 g of 
anhydrous sodium carbonate in a porcelain crucible. 
Heat over open flame for 10 min, Allow to cooL Dis- 
soive the restdue in 5 mL of dilute nitric acid, and filter. 
Di lute 1 mL of the frltrate with 1 mL of water. 
Acceptance criteria: Meets the requirements of the sil- 
ver nitrate precipitate test 

ASSAY 
o Procedurę 

Solution A: 27 g/L of tetrabutyfammonium hydrogen 
sulfate tn water 
Solution B: Acetonitrile 
Mobiie phase: See Table 1 . 


labie 1 


Time 

Solution A 

Solution 8 

(mM 

(%> 


0 

80 

20 

30 

40 

60 
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Table 1 (Continued) 


Tamę 

Solution A 

Solution B 

(min) 

(%) 

(%) 

35 

40 

60 

40 

80 

20 

45 

so 

20 


Standard solution: 0.2 mg/ml of USP Haloperidol De¬ 
ca noa te RS in methanol 

Sample solution: 0.2 rng/mL of Haloperidol Decanoate 
In methanol 

Chromatographic system 

(See Chromatograpny (621), System Suitability*) 

Modę: LC 

Detector: UV 230 nm 
Column: 4-mm x 10-tm; 3-|im packing LI 
FIow ratę: 1.5mL/min 
tnjection size: 10 ul 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1,5 
Relative standard devration: NMT 2.0% 

Analysi s 

Samples: 5 torf da rd solution and Sample solution 
CalcuEate the percentage of Haloperidol Decanoate 
(CjiHmCIFNOj) in the portion of sample taken: 

Resulf - (min) x (G/Cu) x 100 

ru ~ peak response from the Sample solution 

n = peak response from the Standard solution 

G - concentration of USP Haloperidof Decanoate 
RS in the Standard solution (mg/ml) 

Cu - concentration of Haloperidol Decanoate in the 
Sample solution (mg/ml) 

Acceptance criteria: 97.G%-103.0% on the dried basls 

IMPURITIES 

* Besidue on Ignition (281): NMT 0,1% 

Oeiete the foHowing: 

** HEAVY Metals, Method II (231): NMT 20 ppm# i. 

* ORGANIC IMPURITIES 

Solution A, Solution B, and Mobile phase: Proceed as 
dlrected in the Assoy. 

System suitability solution: 0.05 mg/ml each of USP 
Haloperidol Decanoate RS and USP Bromperido! Deca¬ 
noate RS in methanol 

Standard stock solution: 0,2 mg/ml of USP Haloper¬ 
idol Decanoate RS in methanol 

Standard solution: 0,05 mg/mL of USP Haloperidol De¬ 
canoate RS in methanol, from Standard stock solution 
Sample solution: 10 mg/ml of Haloperidol Decanoate 
in methanol 

Chromatographic system: Proceed as directed in the 
Assay. 

System suitability 
Sample: System suitability solution 

Suitability reguirements 

Resolution: NIT 1.5 between haloperidol decanoate 
and bromperidol decanoate 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each fmpurity in the por¬ 
tion of Haloperidol Decanoate taken: 

Result - (rJn) x (G/Cu) x 100 

r u - peak response of each impurity from the . 
Sample solution 


n - peak response of haloperidot decanoate from 
the Standard solution 

G = concentration of USP Haloperidol Decanoate 
RS in Ehe Standard solution (mg/mL) 

- concentration of Haloperidol Decanoate in the 
Sample solution (mg/mL) 

Acceptance criteria: See Table 2. 


Tćabl^ 2 


Name 

IRelative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%) 

Haloperidol" 

0.09 

0.50 

Haloperidol octanoate b 

0,6 

0.50 

Haloperidol nonanoate c 

0.79 

0.50 

Haloperidol decanoate- 
dechloro analocH 

0,89 

0,50 

2- F1 u o rohal o pe rid o 1 dec a n oa te* 

0.97 

0.50 

Haloperidot decanoate 

1.0 

___ 

Bromperidol decanoate 1 

TOS 

_ 

Haloperidol undecanoates 

1.10 

0.50 

Haloperidol decanoate-3-ethy! 
analoci' 1 

1.13 

0.50 

Haloperidol detanoate-4- 
piperidlnol analop 1 

1.17 

0,50 

Haloperidol dodecanoate' 

T21 

0.50 

Haloperidol decanoate-3- 
ch!orobiphenvl analoo^ 

T22 

0,50 

Haloperidol decanoate-4- 
chlorobiphenyl analocr 1 

T .24 

0.50 

Any other indiyidual, 
unspecified impurity 

— 

OTO 

To tal impuritles 


1.0 


* 4-[4-(4-Chloro pb eny l)-4-hydroxypi perid i no]-4-fluorobuLyrophenone. 

b 4-(4-C h loroph eny f)- 1 -(4 -(4 Tl u oro p he nyf)-4-ox o butyl) pi perid i n -4-yI o c ta - 
noa te, 

c 4-{4-Chlorophenyl)-l »{4-(4-fluar0phenyl)-4-ojiobutyl)piperidin-4-yf nona- 
noate, 

1 -[4-(4-FluorDphenyl)-4-Dxobutyl]^-phenylpiperidsn-4-yl decanoate. 

* 4-(4-Chlorophenyl)-1 -{4-(2-H uoroph eny] )-4-oxob u ty] )pi perid i n-4-y f deca¬ 
noate. 

1 Lbed onJy for system suitabiEiLy- 

9 4-(4-Ch1orophenyl)-l -(4-(4TluorQphenyl)-4-o?<obuLy()piperidin-4-yl un- 
decanoate. 

11 4-(4 Chlorophenyl)T ^[4-( 3-ethyI-4-Fluorophenyl)-4-oxobutyI]piperidin-4- 
yf decanoate. 

s 4-(4-Chforophenyt)-1 -(4-{4-[4-(4-chIorophenyl)-4-hydroxypipendin-1 - 
y I ] ph e ny I) -4-0X0 bu tyl) pi perid in-4-yl deca n oate. 

I 4 (4 -Chi oro p h enyl)-1 (4-(4 -f fuorophenyi)-4 -oxo b u tyl) p ip eri d in-4-yl 
dodecanoate. 

v 4 -(4 - C hloro bi ph eny 1 -4 -y I) -1 -[4-(4 -fl u oro p he ny I) -4-oxobuty l]pip eridin -4 -y I 
decanoate, 

1 4 -(3'-Ch lo rob Ephe ny I-4-y I)-1 - [4 -(4 -f Euo roph eny l)-4 -oxob u ty IJ p i perid i n-4-y I 
decanoate, 

SPECIIF1C TESTS 

e Loss ON Drying (731): Dry a sample rn a vacuum at 30° 
under phosphorous penfoxide desiccant: it loses NMT 
0.5% of Its weight. 

ADDITIONAL REQUIREMENTS 

® Packacing AND StoraCE: Preserve in light-resrstant, tight 
containers. Storę at room temperaturę, 
a USP Reference Standards (11) 

USP Bromperidol Decanoate RS 
Decanoic acid, 4-(4-bromopheny])-1 - 
f4-(4Tluorophenyl)-4-oxobutyl]-4-pipendinyl ester. 
CąiH^BrFNOi 574.56 
USP Haloperidol Decanoate RS 
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Haiothane 



CzHBrCtFi 19738 

Ethane, 2-bromo-2-chloro-l ,1,1-trifluoro-, (±)-; 
(±)-2-Bromo-2-Ghtoro-1,l,l-frifluoroethane [151-67-7]. 

DEFINITION 

Haiothane contains NLT 0.008% and NMT 0,012% of 
thymol, by weight, as a stabilizer, 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197S) 

Sample solution: 1 in 25 

Medium: Carbon dlsulfide 

Aceeptance crSterta: Meets the reguirements 

OTHER COMPONENTS 

* Thymol Content 

Buffer: Use pH 8,0 Alka linę Borote Buffer (see Reagents, 
ind i ca tors, and SolutionsSolutions). 

Chlorimide solution: 4 mg/mL of 2,6-dibronnoqui- 
nonechlorimide in dehydrated alcohol. [Notę— Prepare 
a fresh solution for each assay.] 

Standard thymol solution; 0.1 mg/mL of thymol in 
0.25 N sodium hydroxide 

Standard solution A: Pipet 1 ml of Standard thymol so¬ 
lution into a 100-mL volumetrrc fiask, and add 0.25 N 
sodium hydroxide to make the finał volume 5 mL, Add 
10 ml of Buffer, mix by aentle swirlmg, and add 1 mL 
of Chlorimide solution. Allow to stand for 15 min, accu¬ 
rately timed. Add 3 ml of CL25 N sodium hydroxide, 
and dilute with water to voIume. 

Standard solution B: Pipet 3 ml of Standard thymol so¬ 
lution into a 100-mL volumetric fiask. Proceed as di- 
rected for Standard solution Ą beginning with "add 
0,25 N sodium hydroxide,./l 

Standard solution O Pipet 5 mL of Standard thymol so¬ 
lution into a 100-mL volumetric fiask, Proceed as dl 
rected for Standard solution A, beginning with "Add 
10 mL of Buffer../'. 

Sample solution: Pface 2 mL of Haiothane in a 100-mL 
yolumetric fiask containing 5 mL of 0.25 N sodium hy- 
droxide, and mix by gentfe swirling. Evaporate the 
haiothane under a stream of nitrogen, and add 10 mL 
of Buffer and 1 mL of Chlorimide solution. Swirl gently, 
and allow to stand for 15 min, accurately timećh Add 
3 mL of 0,25 N sodium hydroxide, and add water to 
volume. 

Blank solution: Pipet 5,0 mL of 0.25 N sodium hydrox- 
ide into a 100-mL vo!urmetrk fiask, Add 10 mL of Bufferi 
mtx by gentle swirling, and add 1 mL of Chlorimide solu¬ 
tion. Allow to stand for 15 min, accurately timed. Add 
3 mL of 0.25 N sodium hydroxide, and dilute with 
water to volume. 

Jnstrumental conditions 
(See Uttraviolet-Visibie Spectmscopy (857),) 

Modę: Vis 

Analytical wavelength: 590 nm 
Analysis 

Sam pies: Standard solution A f Standard solution R t 
Standard solution C, Sample solution, and Blank solution 
Measure the absorbances of Standard solution A t Stan¬ 
dard solution B t and Standard solution C relatrve to the 
Blank solution . Plot the readings, and dra w the curve 
of best fit. Read the absorbance of the Sample solu¬ 
tion, and by reference to the Standard thymol curve, 
calculate the pereentage of thymol in the weight of 
Haiothane taken. 


Aceeptance criterfa: Q.008%~Q,012%, by weight 

BiViPURiTIES 

» Limit of nonvolatile residue 

Analysis: Evaporate 50 mL in a tared dish on a steam 
bath to dryness, dry the residue at 105° for 2 h, and 
weigh. 

Aceeptance arteria: NMT 1 mg of the residue remains. 

* Chloride and Bromide 

Analysis: Shake 25 mL with 25 mL ot water for 5 min, 
and allow the liquids to separate completely. Draw off 
the water layer, and to 10 mL add 1 drop of nitric acid 
and 5 drops of silver nitrate TS. 

Aceeptance criterja: No opalescence is produced. 

* ORCANIC IMPURITIES 

Standard solution: Add 1,0 pL of ],1,2-trichloro-l,2, 
2-trifluoroethane to 20,0 mL of Haiothane, 

Sample solution: Haiothane 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: GC 

Detector: Flame iomzation 
Cofumn: 3-m x 2-mm stainless Steel; 20% C24 on 
support SI AB 
Temperatures 
Column: 60° 

Injection port: 200° 

Detector: 200° 

Carrler gas: Nitrogen 
Flow ratę: 15 mL/min 
Injection vofume: 2pL 
System suitability 
Sample: Standard solution 
[Nora—The retention times for 1,1,2-trichloro-1,2, 
2-trifluoroethane and haiothane are 5 and 13 min, 
respectively.] 

Analysis 

Sam pies: S tan dard sotution and Sample solution 
Aceeptance crlteria: 0,005%; the total area of all pealts 
(except that of haiothane) recorded from the Sample 
solution does not exceed that due to the added 1,1, 
2-trichloro-l,2,2-trifluoroetliane in the Standard solution. 

SPECIFKC TESTS 

■ Acidity dr Alkaunity 

Anaiysis: Shake 20 mL with 20 mL of carbon dioxide- 
free water for 3 min, and allow the layers to separate. 
Aceeptance crlteria: The agueous layer reguires NMT 
0,1 mL of 0,010 N sodium nydroxide or NMT 0,6 ml of 
0,010 N hydrach loric acid for neutralization, using 
bromocresol purpfe T5 as Ihe indicator. 

* Distilling Rangę, Method II <721): NLT 95% distills 
within a 1° rangę between 49° and 51°, and NLT 100% 
distills between 49 d and 51°, a correction factor of 
0.0407mm being applied as necessary, 

■ Refractwe lNDEX (831): 1,369-1,371 at 20° 

* SPECIHC Cravity (841): 1,872-1,877 at 20° 

* Water Petermination, Method i (921): NMT 0,03% 

ADDITIONAL REQUlREfVlENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers, preferably of Type NP glass, and avoid expo- 
sure to excessive heat Dispense it only in the original 
Container. 

9 USP Reference Standards (11) 

USP Haiothane RS 


Helium _ 

He 4.00 
Heiium. 

Heiium [7440-59-7], 


USP Monographs 







4474 Helium / Official Monographs 


USP 40 


» Helium eon ta i ns not less than 99.0 percent, by 
volurrie, of He, 

Packaging and storage—Presen/e in cylmders, 

notę—R educe the Container pressure by rneans of a regu¬ 
lator. Measure the gases with a gas volume meter down- 
stream from the detector tubę in order to minimize contam- 
ination or change of the specimens. 

Identification—The flame of a burning splinter of wood i; 
extinguished when inserted into an inverted test tubę filled 
with Helium, [notę—U se caution,] A smali balloon filled with 
Helium shows dedded buoyancy. 

Odór—Carefully open the Container va!ve to produce a 
moderate flow of gas. Do not dlrect the gas stream toward 
the face, but deflect a portion of the stream toward the 
rtose: no appreciable odor is discernible. 

Carbon monoxide—Pass 1000 + 50 mL through a carbon 
monoxfde detector tubę (see under Reagents in the section 
Reagents, Indicators, and Solutions) at the ratę spedfied for 
the tubę: the indicator change corresponds to not morę 
than 0.001%. 

Air—Not morę than 1,0% of air is present, detemnined as 
directed in the Assay. 

Assay—introduce a specimen of Helium into a gas chro- 
matograph by means of a gas sampling valve, Sefect the 
operatlng conditions of the gas chromatograph such that 
the standard peak slgnal resulttng from the following proce¬ 
durę corresponds to not less than 70% of the ful!-scale read- 
ing. Preferabfy, use an apparatus corresponding to the gen¬ 
erał type in which the column is 6 m in length and 4 mm in 
inside diameter and is packed with porous polymer beads, 
which permits complete separation of nitrogen and oxygen 
from Helium, although the nitrogen and oxygen may not 
be separated from each other. Use industrial grade helium 
(99.99%) as the ca mer gas, with a thernial-conducLivity de¬ 
tector, and control the column temperaturę: the peak re- 
sponse produced by the assay specimen exhibits a retentton 
time corresponding to that produced by an air-helium certi- 
fied standard (see under Reagents in the section Reagents, 
indicators , and Solutions), and indkates not morę than 1.0% 
of air when compared to the peak response of the air-he- 
lium certified standard, and not less tnan 99.0%, by vol- 
ume, of He, 


Heparin Lock Flush Solution 

DEFINITION 

Heparin Lock Flush Solution is a steriłe preparation of Hepa¬ 
rin Sodium fnjection with suffkient Sodium Chloride to 
make it isotonic with blood, Heparin sodium used In the 
manufacture of Heparin Lock Flush Solution complies with 
the compendial requirements stated in the Hepartn So¬ 
dium monograph, The potency of Heparin Lock Flush So¬ 
lution fs NLT 90.0% and NMT 120,0% of the potency 
stated on the la bel in terms of USP Heparin Units. It con- 
tains NMT 1.00% of sodium chloride (NaCI), It may con- 
tain a suitable preservative. 

ASSAY 

* Anti-Factor lla Potency 

(See Anti-Factor Xa and Anti-Factor U a Assoys for Unfrac - 
tionoted and Low Moiecular Weight Heparins (208), Anth 
foctor lla Activity for Unfractlonated Heparin.) 

A cce p ta n ce crite ri a: 9 0.0 % -1 2 0.0% 

* SODJUM CHLORIDE 

Sample solution: Pipet 10 mL of Solution into a suita¬ 
ble Container, dilute with water to about 150 mL, and 
add 1,5 mL of potassium chromate TS. 

Anafysis: Ti tratę with 0,1 N silver nitra te. Each mL of 
0.1 N slker nitrate is equivafent to 5.844 mg of NaCL 


Aeeeptance criterfa: NMT 1,00% 

5PECIFIC TE5TS 

* Bacterial Endotoxins Test (85): NMT 0.5 USP Endo- 
toxin Unit/mL 

* Particulate IUatter in Injections (788): Meets the re- 
quirements for small-volume injections 

* PH (791): 5.0-7.5 

* Other Requirements: it meets the requtrements for Injec- 

tions and Implanted Drug Products (1), 

ADDITIONAL REQUJREMENT5 

» Packacinc AND STORAGE: Preserve in single-dose, prefil* 
led syrfnges or containers; In multiple-dose containers, 
preferably of Type I glass; or in suitable plastic containers, 
■ Labeling (7), Labels and Labeling for Injectable Prod 
ucts, Strength and Total Volume for Single- and mul- 
tiple-Dose Injectable Drug Products: For singie-dose 
and multiple-dose injectable drug products, the strength 
per total volume should be the primary and prominent 
expression on the pnneipal display panel of the label, 
followed in close proximity by strength per mL enclosed 
by parentheses. For containers holding a vofume of less 
tnan 1 mL, the strength per fraction of an mL should be 
the only expression of strength. Strength per single mL 
should be expressed as mg/mL, not mg/l mL, For further 
Information, see the entirety of Injections and Implanted 
Drug Products (1), Label it to indicate the organ and spe- 
cies from which the heparin sodium is derlved. The label 
also States that the Solution is intended for maintenance 
of patency of intravenous injection devices oniy, and that 
it is not to be used for anticoagulant therapy. The label 
also States that in the case of tne Solution naving a eon- 
centration of 10 USP Heparin Units/mL it may after, and 
that In the case of higher concentrations it will alter, the 
results of the blood coagulation tests. 

* OSP Reference Standards (11) 

USP Endotoxin RS 

USP Heparin Sodium for Assays RS 


Anticoagulant Heparin Solution 

DEFINITION 

Anticoagulant Heparin Solution is a stenie solution of Hepa- 
rin Sodium in Sodium Chlonde Injection. Its potency is 
NLT 90.0% and NMT 110.0% of the potency stated on 
the label in terms of USP Heparin Units, It contains NLT 
0,85% and NMT 0.95% of sodium chlonde (NaCI). It 
may be buffered. It contains no antimicrobial agents. 

Prepare Anticoagulant Heparin Solution as foflows. 


Heparin Sodium 

75,000 Units 

Sodium Chlonde Injection, 
suffident quantitv to make 

1000 mL 


Add the Heparin Sodium, in solid form or In solution, to the 
Sodium Chloride Injection, mlx, filter If necessary, and 
sterillze. 


ASSAY 

* Anti-Factor lla Potency 

pH 8.4 buffer: Dissofve 6,10 g of tris(hydroxymeth- 
yl)aminomethane, 10,20 g of sodium chloride, 2.80 g of 
edetate sodium, and, if suitable, between 0 and 10.00 g 
of poiyethylene glycol 6000 and/or 2.00 g of bovine 
serum albumin in 800 mL of water. [Notę— 2,00 g of 
haman albumin may be substituted for 2.00 g of bo- 
vine serum albumin,] Adjust with hydrochloric acid to a 
pH of 8.4, and dilute with water to 1000 mL. 

Antithrombin solution: Reconstitute a viai of anti- 
thrombin (see Reagents , Indicators, and Solutions—Rea¬ 
gent Speclfkations ) in water to obtain a solution of 5 
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Antithrombin lU/mL. Dilute this sołution with pti 8,4 
buffer to obtain a sołution having a concentration of 
0.125 Antithrombin lU/mL. 

Thrombin human sołution: Reconstitute thrombin 
human (factor Ha) (see Reagents, Indicotors, and Solu¬ 
tions—Reagent Specifkatlons) in water to give 20 
Thrombin !U/mL, and diJute with pH 8,4 ouffer to ob¬ 
tain a sofution having a concentration of 5 Thrombin 
lU/mL. [Notę—T he thrombin shouid have a specific ac- 
tivity of NLT 750 iU/mg.] 

Chromogenie substrate sołution: Prepare a sołution of 
a suitable chromogenie thrombin substrate for 
amidolytic test (see Reagents, Indkators, and Solutions — 
Reagent Spedfications) in water to obtain a concentra¬ 
tion of 1.25 mM, 

Stopping sołution: 20% (v/v) sołution of acetic add 
Stanoard Solutions: Reconstitute the entire eon ten ts of 
an ampule of USP Heparin Sodium for Assays RS with 
water, and difute with pH 8,4 buffer to obtain at least 
four dilutions in the concentration rangę between 
0.005 and 0.03 USP Heparin Unit/mL 
Sample Solutions: Proceed as directed for Standard So¬ 
lutions to obtain concentrations of Anticoagulant Hepa¬ 
rin Sołution simifar to those obtained for the Standard 
Solutions. 

Anaiysts 

[NOTE“The procedurę can ałso be performed using al- 
ternative platforms.] 

For each dilution of the Standard Solutions and the 5om- 
ple Solutions , at least duplicate samples shoułd be 
tested. Labę! a suitable number of tubes, depending 
on the number of replicates to be tested. For example l 
if five blanks are to be used: BI, B2, B3, B4, and BS 
for the blanks; Tl, T2, T3, and T4 each at least in 
duplicate for the dilutions of the Sample Solutions; and 
SI, S2, S3, and S4 each at feast in duplicate for the 
dilutions of the Standard Solutions. Distribute the 
blanks over the series in such a way fhat they accu- 
rately represent the behaylor of the reagents during 
the experiments. [MoTE—Treat the tubes in the order 
BI, SI, S2, S3, S4, B2, Tl, T2 # T3, T4, B3 # Tl, T2, T3, 
T4, B4, St, S2, S3, S4, B5.1 Notę that after each addi- 
tion of a reagent, the ineubation mrxture shouid be 
mixed without allowtng bubbles to form. Add twice 
the volume (100-200 pi) of Antithrombin sołution to 
each tubę containing one yolume (50-100 pi) of ei- 
ther the pH 8.4 buffer or an appropriate dilution of the 
Standard Solutions or the Sample Solutions. Mjx, but do 
not allow bubbles to form. Incubate at 37° for at least 
1 min. Add to each tubę 25-50 pL of Thrombin human 
sołution , and incubate for at least 1 min. Add 
50-100 pL of Chromogenie substrate sołution, Please 
notę that all reagents. Standard Solutions , and Sample 
Solutions shouid be prewarmed to 37° just before use. 
Iwo different types of measurements can be recorded: 

1. Endpoint measurement: Stop the reaction after at 
least 1 min with 50-100 pL of Stopping sołution , 
Measure the absorbanee of each sołution at 405 nm 
using a suitable spectrophotometer (see Ułtraviolet- 
Visible Spectroscopy (857)). The RSD over the blank 
readlngs is less tnan 10%. 

2, Klnetic measurement: Follow the change in absorb- 
ance for each sołution ovcr 1 min at 405 nm using a 
suitable spectrophotometer {see Ultraviofet-Visible 
Spectroscopy {857}), Calculate the change in absorb- 
anee/min (AOD/min). The blanks for kmetic meas¬ 
urement are also expressed as AOD/min and shouid 
give the highest values because they are carried out 
m the absenee of heparin. The RSD over the blank 
readings is less than 10%* 

Calcu lations: The statistical models for Sfope ratio assay 
or Parallei-line osjoy can be used, depending on which 
modę! best describes the correlation between concen¬ 
tration and response. 


Parallel-line assay: For each series, calculate the regres- 
sion of the absorbanee or change in absorbance/mm 
against log concentrations of the Standard Solutions and 
the Sample Solutions t and calculate the potency of Anti¬ 
coagulant Heparin Sołution in USP Units/mL using sta- 
tistical methods for parallel-line assays. 

Slope ratio assay: For each series, calculate the regres- 
sion of the log absorbanee or the log change in absorb- 
ance/min agamst concentrations of the Standard Solu¬ 
tions and the Sample Solutions , and calculate the 
potency of Anticoagulant Heparin Sołution in USP 
Units/mL using statistical methods for slope ratio assays. 
Acceptance criteria: 90.0%-l 10.0% of the potency 
stated on the labei in terms of USP Heparin Units. 

• Sodium Chloride 

Sample sołution: Sołution and potassium chroma te TS 
(5:1) 

Analysis: Ti tratę with 0.1 N silver nitra te VS, Each mL of 
0.1 N silver nltrate is equivalent to 5.844 mg of NaCI. 

SPECIFIC TEST5 

• pH (791): Between 5.0 and 7.5 

® BacterIAL END0TOXINS Test (85): It contains NMT 2.5 
USP Endotoxin Units/mL. 

« iNfECTIONS AND IMPLANTED DRUG PRODUCTS (1): MeetS the 
requlrements 

ADDfTIONAL REQUfREMENTS 

• Packacino and Storage: Preserve in single-dose contain- 
ers, of colorless, transparent Type I or Type II glass, or of 
a suitable plastic materiał (see Transfusion and fnfusion As- 
semblies and Similar Medical Devices (161)). 

• Labeung: La bel it in terms of USP Heparin Units, and to 
indicate the number of mL of Sołution required per 

100 mL of whole blood. 

• USP Referenci Standard* (11) 

USP Endotoxin R5 

USP Heparin Sodium for Assays RS 


Heparin Sodium 

DEFINITION 

Heparin Sodium is the sodium salt of sulfated glycosamtno- 
glycans present as a mixture of heterogeneous molecules 
yarying in molecular weights that retarns a combination of 
activities against different facto rs of the blood dotting 
Cascade, It is present in mammalian tissues and is usualiy 
obtained from the intestina! mucosa or other suitable tis¬ 
sues of domestic mammals used for food by humans. The 
sourcing of heparin materiał must be specined in compIF 
ance with applicable regulatory reguirements. The manu* 
facturing process shouid be validated to demonstrate 
clearance and inactivation of relevant infeerious and ad- 
ventitious agents (e.g., viruses r TSE agents). See Vimf 
Safety Evaluation of Biotechnohgy Products Derived from Celi 
Lines of Human or Animal Origln (1050) for generał guid- 
ance on viral safety evaluation, The heparin manufactur- 
ing process shoułd also be validated to demonstrate clear- 
ance of [ipids. It is composed of polymers of aitemating 

derivatives of ot-D-glucosamido (Ń-sulfated, O-sulfated, or 
kacetylated) and O-suifated uronić acid (ct^L-iduronic acid 
or ^-D-glucuronic acid). The component actlvities of the 
mrxture are in ratios corresponding to those shown by 
USP Heparin Sodium for Assays RS. Some of these compo- 
nents have the property of prolonging the dotting trme 
of blood. This occurs mainly through the formation of a 
complex of each component with the plasma proteins 
antitnrombin and heparin cofactor ii to potentiate the in- 
activation of thrombin (factor Ha). Other coaguiation pro- 
teases in the dotting seguence, such as actiyated factor X 
(factor Xa), are also inhibited. The ratio of anti-factor Xa 
actlyity to anti-factor Ha potency is between 0.9 and 1.1. 
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The potency of Heparin Sodium, calcufated on the dried 
basts, is NLT ISO USP Heparin llnrts in each mg. 

IDENTIFICATION 
* A. >H NMR Spectrum 

(See Nudeor Magnetic Resonance Spectroscopy (761 >,) 
Standard solution; NLT 20 mg/ml of USP Heparin So- 
dium Identification RS in deuterium oxide with 0.002% 
(w/v) deuterated trimethylsilylpropionic (TSP) acid so- 
dtum salt 

System suitability solution: Prepare 03% (w/w) USP 
Oversuffated Chondroitin Sulfate RS in the Standard 
solution . 

Sam ple solution: NLT 20 mg/mL of Heparin Sodium in 
deuterium oxlde with 0.002% (w/v) deuterated TSP. 
[Notę—EDTA may be added to the Sample solution to 
NMT 12|ug/mL. in the event that EDTA is added to the 
Sample so!ution f spectra should be recorded and com- 
pa red both with and without addition of EDTA.] 
Instrumental conditions 

(See Nudear Magnetic Resonance Spectroscopy <761).) 
Modę: NMR, pulsed (Fourier transform) 

Frequency: NLT 500 MHz (for 'H) 

Temperaturę: 2Q°-30° 

System suitability 

Samples: Standard solution and System suitability 
solution 

Using a pulsed (Fourier transform) NMR spectrometer 
operating at NLT 500 MHz for acquire a free in- 
duction decay (FID) using NLT 16 seans using a 90“ 
pulse, an acquisition time of NLT 2 s, and atleast a 
10-s delay. Record the T H NMR spectra of the Standard 
solution and the System suitability solution at a stable 
temperaturę between 20°-30°. Collect the ł H NMR 
spectrum with a spectral window of at least 10 to 
“2 ppm and without spinning. The number of tran- 
sients should be adjusted until the signai-to-noise ratio 
of the N-acetyl heparin signal in the Standard solution 
is at least 1000/1 in the region near 2 ppm. The Stan¬ 
dard solution shall be run at least daily when Sample 
Solutions are being run. For all samples, the TSP methyl 
signal should be set to 0.00 ppm. The Chemical shift 
for the A/-acetyl resonance of heparin and oversu!fated 
chondroitin sulfate in the System suitability solution 
should be observed at 2.05 + 0.02 and 24 6 ± 

0.03 ppm, respectiyely. Record the ] H NMR spectrum 
of the Sample solution at a stable temperaturę between 
20°-30°. Draw a baseline from 8.00 ppm to 0.10 ppm. 
The ppm values for HI of GIcNAc/GfcNS, 6S (signal 
1), HI of ldoA2S (signal 2), the H2 of GIcNS (signal 
3), and the methyl of GIcNAc (signal 4) of heparin are 
present at 5.42, 5.21, 3.28 (doublet centered at 
3.28 ppm), and 2.05 ppm, respectiyely. 1 The Chemical 
shifts of these signals cfo not aiffer by morę than 
±0.03 ppm. Measure the signal heignts above Che 
baseline of signal 1 and signal 2, and calculate the 
mean of these signal heights. Other signals of variable 
heights and ppm values, attributable to heparin and 
HOD, may be seen between signal 2 and 4.55 ppm. 
Residua! sofyent signals may be observed in the 
0.10-3.75 rangę. Heparin Sodium must meet the re- 
quirements stated in Residual Solvents (467). 

Suitability requirements 

Number of transients: Adjust untii the signai-to- 
noise ratio of the N-acetyf heparin signal in the 5ton- 
dard solution is at least 1000/1 in the region near 
2 ppm. 

Chemical shift: The TSP methyl signal should be set 
to 0.00 ppm for ail samples. 

Chemical shifts (for the N-acetyl resonance of heparin 
and oversulfated chondroitin suifate In the System 
suitability solution ): Should be obsen/ed at 2.05 ± 

0.02 and 2.16 ± 0.03 ppm, respectively 

t GIcNAc, N- acetyl a tę d gJucosamFne; GlcNS, /Sksulfated glucosamine; S, 
fate; IdoA, idu ronić acid; GicN, gl u cos aminę; CdN, galactosamine, 


Analysls 

Sample: Sample solution 

Acceptance critena: No unidentified signals greater 
than 4% of the mean of the height of signals 1 and 2 
are present in the following ranges: 0.10-2.00, 
2.10-3.20, and 5.70-8.00 ppm. No signals greater than 
200% of the mean of the height of signals 1 and 2 are 
present In the 3.75-4.55 ppm for porcine heparin. 

* R. Chromatographic Identity 

Solution A: Dissolve 0.8 g of monobasic sodium phos- 
phate dihydrate In 2 L of water, and adjust with phos- 
phoric acid to a pH of 3.0. Pass the sofution through a 
membranę fiiter with a 0.45-jim porę size, and degas 
before use. 

Soiution 0: Dissolve 0.8 g of monobasic sodium phos- 
phate dihydrate and 280 g of sodium perchforate 
monohydrate in 2 L of water, and adjust with phos- 
phoric acid to a pH of 3.0. Pass the soiution through a 
membranę fiiter with a 0.45-pm porę size, and degas 
before use. 

Mobile phase: See Tabie L 


Tabłe 1 


Time 

(mlrtl 

Solution A 

£%1 

Solution B 

(%1 

0 

80 

20 

30 

10 

90 

3! 

80 

20 

45 

80 

20 


Standard solution: NLT 20 mg/mL of USP Heparin So¬ 
dium Identification RS in water 
System suitability solution: Prepare 0.1% (w/w) USP 
Oversulfated Chondroitin Sulfate RS and 0.5% (w/w) 
USP Derma tan Sulfate RS In the Standard solution . 
Sample solution: NLT 20 mg/mL of Heparin Sodium in 
water 

Chromatographk system 

(See Chromatography (62 1), System Suitability .) 

Modę: LC 

Detector: UV 202 nm 
Column: 2-mm x 25-cm; packing L81 2 
Guard column: 2-mm x 5-tm; packing L61 
Column temperaturę: Maintain columns at 40“ 

Flow ratę: 0.22 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: System suitability soiution 
[Notę —The retention times for dermatan sulfate, hepa¬ 
rin, and oversulfated chondroitin suifate are about 17, 
22, and 30 min, respectiyely.] 

Suitability reąuirements 

Resolution: NLT 1.0 between the dermatan sulfate 
and heparin peaks, and NLT 1.5 between the heparin 
and oversulfated chondroitin sulfate peaks 
Reiative standard deviation: NMT 2% for the hepa¬ 
rin peak area determined from three repiicate 
injections 
Analysis 

Sampies: Standard solution and Sample solution 
Record the chroma tog rams, and measure the retention 
Umes for the major peaks. 

Acceptance criteria: The retention time of the major 
peak of the Sample solution corresponds to that of the 
Standard sofution. 

2 LSI—A hydroli de-selective, strong aniomexchange resin tansisting of a 
highly cross-llnked core of 9 pm porous partides having a porę size of 2000 
A units and comisting of ethylviny(benzene cross-Iinked with 55% 
divinylbenzene with a Fatex coating composed of 70 nm diameter micro 
beads (6% crosslinked) bonded with a łkano] quaterrwy ammontum tons (A 
su kable column is Dionex lonRac ASI 1-HC available from www.thermofisher 
corn). 
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• C Anti-Factor Xa to Anti-Factor Ha Ratio 

Anti-Factor Xa and Anti-Factor Ha Assays for Unfrac- 
tlonated and Iow Molecular Weight Heparins (208), 
Anti-Factor Xa and Anti-Factor Ha Assays for Unfraction- 
ated Heparin 

Aceeptance criteria: 0.9-U 
C hangę to read: 

* D, Molecular Weight Peterminatiohs 

1 M ammonium acetate solution: Accurately weigh 
77.1 g of ammonium acetate, and dis5oive in 1 L of 
water. 

1% sodium azide solution: Dissolve 1 g of sodium 
azide in 100 mL of water. 

Mobile phase: Transfer 100 mL of 7 IW ammonium ace¬ 
tate solution to a 1-L volometric fiask, add 20 mL of 1% 
sodium azide solution , and di lute with water to volume, 
Filter using a nylon membranę with a 0.2-jim porę size 
prior to use, 

Calibratlon solution: Prepare by dissolving 10 mg of 
the USP Heparin Sodium Molecular Weight CaJibrant RS 
in 2 mL of Mobile phase t and filter using a nylon mem¬ 
branę with a 0.2-jim porę size. 

System suitability solution: 5 mq/mL of USP Heparin 
Sodium Identification RS in Mobile phase . Filter using a 
nylon membranę with a 0.2-pm porę size. 

Sample solution: Dtssolve about 10 mg of Heparin So¬ 
dium sample in 2 mL of Mobile phase , and filter using a 
nylon membranę with a 0.2-pm porę size. 
Chromatographic system 
(See Chromatograpny (621 ), System Suitability .) 

(Notę—T he temperaturę of the refractive index detector 
must be set at the same temperaturę as the C alumn 
temperaturę. ] 

Modę: LC 

Detector: Refractive index 

Columns; One ?.8-mm x 30-cm, packlng 

L59 in senes with a 7.8-mm x 30-tm, 
packlng L59 3 

Guard column: 6-mm x 4-cm; 7-pm packing L59 
Column temperaturę: 30 e 
Flow ratę: 0.6 mL/mm ± 0,1% 

Column equilibration: 0,6 mL/min for 2 h 
Injection volume: 20 fil 
System suitability 

Samples: Calibration sofution a n d Systern suitability so - 
lution (duplicate injections) 

Suitability requirements 

Weight-average molecular weight (M„): Take the 
mean of the calculated M w from the duplicate tnjec- 
tions of the System suitability solution, and round to 
the nearest 100 Da. The chromatographic system is 
suitable if the M„- of the System suitability sample is 
within 500 Da of the labeled value as stated in the 
USP Certificate for USP Heparin Sodium Identification 
RS. 

Peak molecular weights (M p ): The peak molecular 
weights ( M Pi ) of the duplicate injections of the System 
suitability solution do not differ by morę than 5% of 
the upper value, 

Resolution: There is baseline resolution between the 
heparin and salt peaks. 

Calibratlon curve: The Imear regression coefficient of 
the calibratlon curve fitted to the Broad Standard Ta¬ 
ble values must be NLT 0.990, using a third-order 
polynomial eguation. 

Analysis 

Samples: Inject 20 pL of the System suitability solution 
(duplicate injections), Sample solution (duplicate injec- 

3 The methocl was valfclated using a guard column T5K SWXL 6-mm x 4<m, 
Z-^m in series with two analytical columns: T5K G4000 ŚWXL 7.8- x 30-cm, 
8-^im tn series with a T5K C3000 SWXL 7,0- x 30-cm, 5-^im diameter. 


tion), and Calibratlon solution (single injection), and re- 
cord the chromatograms for a length of time to en- 
surę complete elution, ind ud ino salt and solvent peaks 
(about 50 min), [Notę—T he calibrant, standard, or 
sample of heparin will give a broad heparin peak be¬ 
tween about 20 and 40 min, followed by a later elut- 
ing narrow salt peak, as illustrated in the USP Certifi¬ 
cate for USP Heparin Sodium Molecular Weight 
Calibrant RS.] 

Cakulations: Calculate the total area under the hepa¬ 
rin peak in the Catibration solution diromatogram, and 
the cumulative area at eath point under the peak as a 
percent of the total. Do not include the salt peak. Us¬ 
ing the Broad Standard Ta ble provided in the USP Cer¬ 
tificate for USP Heparin Sodium Molecular Weight 
Calibrant RS, identify those points in the chromato- 
gram for which the percent cumulative area is closest 
to the percent fractions listed In the Table, and assign 
the molecular weight (MW) in the Table to the corre- 
sponding retention time ( RT) in the chromatogram. 

For the set of retention times and molecular weights 
identified, fit \og(MW) vs. RT to a third-order polyno¬ 
mial function using suitable gel permeation chroma- 
tography (CPC) software [or: find values of a, b, c, and 
d sucn that log(WW) = o + b(RT) + c(RT) 2 + d(RT)*]. 
Using the same GPC software, for each of the dupli¬ 
cate chromatograms of the System suitability solution 
and the Sample solution , with the calibration function 
derived as described above, calculate M w according to 
the following formula: 

M w = 

where the detector response at each point is defined 
as Rl t and the MW at each point as Afc Round the 
mean value of M w to rhe nearest 100 Da, 

Using the same GPC software, determme for each of 
the duplicate Sample solution chromatograms: the 
percentage of heparin with molecular weight in the 
rangę 8,000-16,000, Mstm-isom the percentage of 
heparin with molecular weight in the rangę 
16,000-24,000, Mi 60 Qo^ 24 ooo f and the percentage of 
heparin with molecular weight greater than 24,000, 
M 2 -tooo> Round the mean percentage values to the 
nearest l%. 

Aceeptance criteria: Mima i$ NMT 20%, M w is be¬ 
tween 15,000 Da and 19,000 Da, and the ratio of 
Mqoqq-i6oqq to Mt6000-24000 is NLT 1.0, 

De te te the following: 

E. Identification Tests—General (191), Sodium: It 
meets the reguirements of the flame test for sodium, ±usp 40 

Add the following: 

A * E. A solution of Heparin Sodium imparts an intense yeL 
Iow color to a nonluminous flam 

ASSAY 

» Anti-Factor lla Potency 

Anti-Factor Xa and Anti-Factor lla Assays for Unfrac 
tionated and Low Molecular Weight Heparins (208), 
Anti-Factor fla Activity for Unfractionated Heparin 
Aceeptance criteria: The potency of Heparin Sodium, 
calculated on the dried basis, is NLT 180 USP Heparin 
Units in each mg, 

OTHER COIVIPONENTS 

* Nitrogen D eter min ati on (461), Method I: 1.3 %-2.5%, 
calculated on the dried basis, using the procedurę for 
Nitrates and Nitrites Absent 
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IMPURITIES 

• RESIDUE on Ignition (281): 28.0%-41.0% 


Delete the followlng: 

•• Heaw METALS (231), Method II: NMT 30 ppm. (ow^i t. 

* Limit of Galactosamine in Total Kexosamime (a measure 
of dermatan sulfate and other gafactosamine containing 
impurities) 

Mobile phase: 14 mM potassium hydroxide 
Glucosamine standard solution: 1.6 mg/mL of USP 
Glucosamine Hydrochloride RS in 5 N hydrochloric acid 
Galactosamine standard solution: 16 pg/mL of USP 
Galactosamine Hydrochloride RS in 5 N hydrochloric 
add 

Standard solution: Mix egual volumes of the G lucosa- 
mine standard solution and the Galactosamine standard 
solution. 

Hydrolyzed standard solution: Transfer 5 ml of the 
Standard solution to a 7-mL screw-cap test tubę, cap, 
and heat for 6 h at 100°. Cooi to room temperaturę, 
and dilute with water (1 in 100). 

Sampie solution: Transfer 12 mg of Heparin Sodium to 
a 7-mL screw-cap test tubę, dissolve in 5 ml of 5 N 
hydrochloric acid, and cap. 

Hydrolyzed sampie solution: Heat the Sampie solution 
for 6 n at 100\ Cooi to room temperaturę, and dilute 
with water (1 in 100), 

Chromatographic system 
(See Chromatograpny {62}) f System Suitability ,,) 

Modę: HPiC 

Detector: Pulsed amperometric detector, set to the 
following waveform. See Table 2, 


Table 2 


Step 

Time 

(sl 

Potential 

tv> 

Intearation 

1 

0.00 

+ 0.1 

_ 

2 

0,20 

+ 0.1 

Beains 

3 

0,-40 

+ 0.1 

Ends 

Ą 

0.41 

" 2.0 


s 

0.42 

- 2.0 

— 

6 

0.43 

+ 0.6 


7 

044 

- 0.1 

_ . 

8 

0,50 

- 0.1 



Column: 3-mm x 3-cm amino acid trap coiumn in 
senes with a 3-mm x 3-cm guard column and a 3-mm 
x 15-cm column that contains packing L69 
Column temperaturę: 30° 

Flow ratę: 0,5 mL/min 

Pre-equilibration: At least 60 min with Mobile phase 
Injection volume: 10 pL 
Elution: 10 min with Mobile phase 
Column deaning: At least 10 min with 100 mM po¬ 
tassium hydroxide 

Eguilibration: At least 10 min with Mobile phase 
before each injection 
System suitability 

Sampie: Hydrolyzed standard solution 
Suitability requirements 

Resolution: NLT 2 between the galactosamine and 
glucosamine peaks 

Column efflciency: NLT 2000 theoretical plates for 
glucosamine 

Taifing factor: Between 0,8 and 2,0 for the 
galactosamine and alucosamine peaks 
Analysis 

Sampfes: Hydrolyzed standard solution and Hydrolyzed 
sampie solution 


Record the ehromatograms, and measure the responses 
for the peaks at the retention ttme of galactosamine 
and glucosamine. 

Calculate the response ratio of galactosamine to gluco¬ 
samine (Go/Nfl) in the Hydrolyzed standard solution: 

Result = (GolNiJGalNw) x (GlcN w /GlcN B ) 

GalNa - peak arna of galactosamine from the 
Hydrolyzed standard solution 
GalN w - weight of galactosamine for the Standard 
sofution 

GIcNw - weight of glucosamine for the Standard 
solution 

UcNb = peak area of glucosamine from the Hydrolyzed 
standard solution 

Calculate the percentage of galactosamine in the 
portion of total hexosamine taken: 

ResuJt = [[(GalNu/GatNtMiGalNu/GalNd + GlcNu]} * 
100 

GalNu - peak area of galactosamine from the 
Hydrolyzed sampie solution 
GalNu - response ratio of galactosamine 
GlcNu = peak area of glucosamine from the Hydrolyzed 
sampie solution 

Acceptance critena: The percent galactosamine peak 
area of the total hexosamine of the Hydrolyzed sampie 
solution must be NMT 1%, 


Change to read: 

• NUCLEOTIDEC IMPURITIES 

Solution A: Disso!ve 3.08 g of ammonium acetate in 
2 L of water, and adjust with gladaj aeetic acid to a pH 
of 4,4 ± 0.2, Degas for 2 min under yacuum with sonl 
cation before use. 

Solution B: 100% acetonitrile. Degas for 1 min under 
yacuum with sonication before use, 

Mobile phase: See Table 3. 


Table 3 


Time 

(min’) 

Solution A 

(%) 

Solution B 

. i 

0 

98 

2 

5.00 

98 

2 

15.00 

80 

20 

20,00 

80 

20 

20.10 

98 

2 

25.00 

98 

2 


Nudeoside Identification solution: Accurately weigh 
and transfer about 25 mg each of uridine, guanosine, 
cytidine, thymidine, 2'-deoxyadenosine, 2 '-de oxygua¬ 
nosine, 2'-deoxycytidine, and 5-methyl-2'-deoxycytidine 
into a 200-mL vofumetrk fiask, add approximately 
185 mL of water, and dissolve with sonication and 
vortexing, if necessary. Dilute with water to volume, 
and mix. Transfer 2.0 mL of this solution into a 100-mL 
volumetric fiask, dilute with water tu vu!ume, and mix. 

Adenosine stock solution: Accurately weigh and trans¬ 
fer 25 mg of USP Adenosine RS into a 100-mL vo!umet- 
ric fiask, add approximately 85 mL of water, and dis- 
$ofve with sonication and vortexing, if necessary. Dilute 
with water to volume, and mix. 

Standard solution: Transfer 2.0 ml of the Adenosine 
stock soiution into a 200-mL volumetric ffask, dilute with 
water, and mix. 

System suitability solution: Transfer 2.0 mL of the 
Standard solution into a 100-mL yofumetnc fiask, dilute 
with water to yolume, and mix. 
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Reaction buffer: Accurately weigh and transfer 0.41 g 
of magnes! um chloride hexahydrate, 0.24 g of trts 
(hydroxymethyl)amino rnethane, and 0.58 g of sodium 
chloride fnto a 100-mL volumetric fiask, dissoNe in 
75 mL of water, and mix, Ad i ust with 1 N hydrochloric 
acid to a pH of 7.9 ± 04. Dilute with water to volume, 
and mix. 

PDE 1 diluent: Transfer 5.0 mL of glycerol and 5.0 mL 
of the Reaction buffer into a 20-mL fiask, and vortex to 
mix. 

PDE 1 soiution: 0.1 unit/pL of phosphodiesterase I (PDE 
1) in PDE I diluent Storę at -20°. 

Enzyme digest soiution: Add 10 pL of Benzonase/ 1 222 
Units of afkallne phosphase (AP), and 125 llL of PDE i 
soiution to 5,0 mL of Reaction buffer. Storę at -20°. 
Blank: Transfer 100 pL of water and 1 00 ju.1 of Enzyme 
digest soiution into a 250-jiL HPLC vial, and mix with a 
micropipette. Incubate NLT 60 min in the autosampler 
at 37° before injection. 

Sample soiution: Accurately weigh and transfer 
400 mg of Heparin Sodium rnto a 20-mL volumetrie 
fiask, dilute with water to volume, and mix. Transfer 
100 jaL of this soiution and 100 pi of Enzyme digest so- 
lution into a 250-pL HPLC vral, and mix. Incubate NLT 
60 mfn In the autosampler at 37° before injection. 
Chromatographfc system 
(See Chromatograpny (621), System Suita bil i ty.) 

Modę: LC 

Column: 4.6-mm x 15-cm; 4-jim packing LI 
Detector: UV 260 nm 
Autosampler temperaturę: 3 7 ± 1 a 
Column temperatura: 20 ± 3° 

Flow ratę: 1 mL/min 
Injection volume: 10|iL 
Run time: 25 min 
System suita bil i ty 

Sam pies: Nudeoside identification soiution, Standard so¬ 
iution , and System suitability soiution 

Suitabrlity requirements 

Resolution: The resolution between the 2'-deoxycy- 
tidine peak and the uridine peak is NLT 1.3 for the 
injection of the Nudeoside identification soiution. 
Refative standard deviationt Inject six replicates of 
the Standard soiution, and record the chromatograms. 
The percent relative standard deviation (%RSD) of the 
areas of the adenosine peak is NMT 10%. 
SignaLto-noise ratio: The S/N of the adenosine peak 
in the System suitability soiution is NLT 10. 

Analysis 

Sam pies: Water, Blank, Nudeoside identification soiu¬ 
tion, Standard soiution, System suitability soiution, and 
Sample soiution 
Record the chromatograms. 

Cafculate the area reject value, Q: 

Q s (10 x A SS j)/(5/N) 

A SIS = peak area of adenosine in the System suitability 
soiution 

S/N - signabtomoise ratio of the adenosine peak in 
the System suitability soiution 
For the Standard soiution, cafculate the concentration of 
adenosine, in mg/mL: 

C 5 = Ws/DF 

Cs - concentration of adenosine in the Standard 
soiution (mg/mL) 

W s = weight of USP Adenosine RS (mg) 

DF - 10,000 (dilution factor) 

* A suitable ultrapu-re Serratio marcescens nudease (EC 3.1.30.2) must be 
>99% containing > ł 25 ± usp 40 unlts/pL, 


Calculate the percentage of nucleotidic impurities: 

Result = Z[(Q/As) x A s x {MW TQt JRRF%\ x (DF/W iornpfe ) x 

100 

Q - concentration of adenosine in the Standard 
soiution (mg/mL) 

As - average peak area (r? = 6) of adenosine in the 
Standard soiution 

A\ — peak area of each impurity above Q in the 
Sample soiution 

MW ratio - see Tobie 4 

RRFt — relative response factor for the corresponding 
peak (see Tobie 4) 

DF - dilution factor, 40 

W S a m pie - sample weight of Heparin Sodium (mg) 


Tabie 4 


Name 

Relative 

Reiention 

Time 

Helative 

Response 

Factor 

MW rn «„ 

Cytidine 

0.28 

0.53 

1.2548 

2'-Deoxvcytrdine 

0,38 

0,56 

1.2727 

Uridine 

0,40 

0.75 

1.2537 

5-Methyl-Z'- 

deoxycytidine 

0.66 

0.25 

1,2569 

Guanosine 

0.81 

0.74 

1.2188 

2 f -De ox vq u a no 5 i n e 

0.89 

0,83 

1.2319 

Thymtdine 

0,92 

0.68 

12558 

Adenosine 

1.00 

1.00 

1.2319 

2 H -Deoxyadenosine 

1.04 

1.09 

1.246Ó 

Others 


1.00 

1,0000 


Acceptance criteria: NMT 0.1% (w/w) is found. 

» Absence of Oversulfated Chondroitin Sulfate 

A. Proceed as directed in Identification A. No features 
associated with oversulfated chondroitin sulfate are 
found between 24 2 and 3.00 ppm. 

B. Proceed as directed in Identification B. No peaks cor¬ 
responding to oversu!fated chondroitin sulfate should 
be detected eluting after the heparin peak. 

« Protein Impurities 

[Notę—T reatment for interfering substances is only re- 
guired for samples previous3y tested with a protein con- 
tent greater Ehan 04 %. Spiked sample should be pre- 
pared and assayed only if the treatment for interfering 
substances is performed,] 

Standard stock soiution: 2.0 mg/mL of bovine serum 
albumin in water 

Standard Solutions: Dilute portions of the Standard 
stock soiution with water to obtain NLT 5 standard Solu¬ 
tions having concentrations between 0.010 and 
0,050 mg/mL of bovine serum albumin, the concentra- 
tions being evenly spaced. 

System suitability standard: Dilute a portion of the 
Standard stock soiution with water to obtain a soiution 
containing 0,030 mg/mL of bovine serum albumin. 

Sample soiution: 30 mg/mL of Heparin Sodium in 
water. Prepare in trrplicate. 

Spiked sample: Ustng an appropriate dilution scheme 
and the Standard stock soiution, prepare a Spiked surnpie 
containing 30 mg/mL Heparin Sodium and 0,030 mg/ 
mL bovine serum albumin in water. 

Blank: Water 

Lowry reagent A: Prepare a soiution of 10 g/L of so¬ 
dium hydrox!de in water and a soiution of 50 g/L of 
sodium carbonate in water. Mix equal volumes (2V:2V) 
of each soiution, and dilute with water to 5V. 

Lowry reagent B: Prepare a soiution of 29.8 g/L of dh 
sodium tartrate dihydrate in water. Prepare a soiution of 
12.5 g/L of cupric sulfate in water, Mix equa! volumes 
of both Solutions (2V:2V), and dilute with water to 5V. 
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Lowry reagent C: Mix 50 volumes of Lowry reagent A 
with 1 volume of Lowry reagent B. Prepare freshdaify. 
Diluted Folin-Ciocalteu^s phenol reagent: Dilute 
Falin-Ctocaiteu's phenol reagent 1-2 tirnes with water* 
The diiution should be chosen such that the pH of the 
sam pies (i*e*, Standard solution and Somple solution after 
addition of Lowry reagent C and the Diluted Folin-Cio- 
colteu ł s phenol reagent) is 103 ± 03* 

Sodium rfpoxychofate reagent; Prepare a solution of 
sodium deoxychoiate in water having a eoncentration 
of 150 mg tn 100 mL. 

Trkhloroacetk add reagent: Prepare a solution of tri- 
chloroacetic add in water having a eoncentration of 
72 g tn 100 mL* 

Anafysis 

Samples: Standard Solutions , Sample solution , and Blank 
To 1 mL each of Standard solution , Sample solution, and 
Blank t add 5 mL of Lowry reagent C Mix* Allow to 
stand at room temperaturę for 10 min* Add 0.5 mL 
of Diluted Folfn-Ciocalteu 's phenol reagent to each so¬ 
lution, mix immediately, and allow to stand at room 
temperaturę for NLT 30 min. Determine the absorb¬ 
ance at the wavelength of maximum absorbance at 
750 nm with a suitabie spectrophotometer, using the 
solution from the Blank to set the instrument to zero 
and ensuring that all samples and standards ab¬ 
sorbances are measured after the same finał ineuba- 
tion time, To remove interfering substances, add 
0.1 mL of Sodium deoxycholate reagent to 1 mL of a 
solution of the protein under test Mix on a vortex 
mixer, and allow to stand at room temperaturę for 
TO min. Add 04 mL of Trkhloroacetic add reagent, 
and mix on a vortex mixer. Centhfuge at a speed 
that ensures removal of vislble particulate matter* 
[NOTĘ—NLT 14,100 RCF should be used. Appropriate 
centrifuge speed should be determined by each labo- 
ratoiyj The supematant should be essentially free of 
visible particulates. A pellet may not be visible. If the 
interfering substances method is used, dissolve the 
protein residue in 1 mL of Lowry reagent C 
Calculatfons: Using the linear regression method, plot 
the absorbances of the Solutions from the Standard So¬ 
lutions versus the protein concentrations, and deter¬ 
mine the standard curve best fitting the plotted 
points. From the standard curve so obtained and the 
absorbance of Lhe Sample solution , determine the eon- 
centra tion of protein in the Sample solution. 

System suitabrlity: The correladon coefftcient (r) for a 
linear fit of all standards is NLT 0.99. The percent R5D 
between triplicate sampie results is NMT 10%, If the 
sample absorbances are lower than the standard curve, 
the percent RSD specifkation is not required* The per¬ 
cent recovery of the System suitobility standard is 
90%-110%. If the interfering substances treatment is 
performed, the percent recovery of the Spiked sample is 
85%-l 15%. 

Acceptance criteria: NMT 04% (w/w) is found. 

SPECIFK TE5TS 

* Bacterial Endotgxins Test (85): It contains NMT 0*03 

USP Endotoxrn Unrts/USP Heparin UniL 

* Loss on Dryinc (731) 

Analysis: Dry a sample in a vacuum at 60° for 3 h* 
Acceptance criteria: It loses NMT 5*0% of jts weight 

* PH (791): 5*0-7*5 in a solution (1 in 100) 

* Sterility Tests (71): Where it is labeled as sterile, it 
meets the reguirements. 

ADDITIONAL REQUIREMENT$ 

* Packaginc and Storage: Preserve in tight containers, 
and storę below 40°, preferabfy at room temperaturę* 

» Labeling: Label it to Indicate the tissue and the animal 
species from which it is derived. 


• USP Reference Standards (11) 

USP Adenosine RS 

USP Oversulfated Chondroitin Sulfate RS 
USP Dermatan Sulfate RS 
USP Endotoxin RS 

USP Galactosamine Hydrach loride RS 

USP Glucosamine Hydrachlofide RS 

USP Heparin Sodium for Assays RS 

USP Heparin Sodium Identification RS 

USP Heparin Sodium Molecular Weight Calibranl RS 


Heparin Sodium Injection 

DEFINmON 

Heparin Sodium Injection is a sterile solution of Heparin So- 
dlum in Water for Injection* Heparin sodium used in the 
manufacture of Heparin Sodium Injection complies with 
the compendia! requtrements stated in the Heparin So¬ 
dium monograph. Heparin Sodium Injection exhibits NLT 
90.0% and NMT 110.0% of the potency stated on the 
label in terms of USP Heparin Umts per mL* 

ASSAY 

o Anti-Factor Ma Potency 

{See Anti-Factor Xa and Anti-Factor Ha Assays for Unfrac- 
tionated and Low Molecular Weight Heparins (208), Anti- 
Factor Ha Activity for Unfractionated Heparin.) 

Acceptance criteria: 90*0%-110.0% 

SPECIFIC TESTS 

* Bacterial Endotoxins Test (85): NMT 0.03 USP Endo- 
toxin Unit/USP Heparin Unit 

* Particulate Matter in Injections (788): Meets the re- 

quirements for small-volume injections 

* PH (791): 5*0-7.5 

* Other Requirements: Meets the reguirements for Injec- 

tions and implanted Drug Products (1) 

ADDITIONAL REQUIREMENTS 

* PACKAGINC and Storage: Preserve in single-dose or mul- 

tiple-dose containers, preferably of Type I glass, and storę 
between 20° and 25° at controlled room temperaturę. 

* Labeling (7), Labels and Labeling for Injectable Prod¬ 
ucts, Strength and Total Volume for Single- and Mul- 
tiple-Dose Injectable Drug Products: For single-dose 
and multiple-dose injectable drug products, the strength 
per total volume should be the primary and prominent 
expression on the principal display panel of the label, 
followed in close proximity by strength per ml endosed 
by parentheses. For containers holding a vofume of less 
than 1 ml, the strength per fraction of an mL should be 
the only expression of strength* Strength per single mL 
should be expressed as mg/mL, not mg/1 mL. For further 
Information, see the entirety of Injections ond Implanted 
Drug Products (1). Labę] It to indicate the tissue and the 
animal species from which it is derived. 

* USP Reference Standards (11) 

USP Endotoxin RS 

USP Heparin Sodium for Assays RS 


Hepatitis B Immune Globulin 

» Hepatitis B Immune Globulin conforms to the 
regulations of the FDA concerning bioiogics (see 
Biologics (1041)). It is a sterile, nonpyrogenic so- 
lution free from turbidity, consisting of globulins 
derived from the blood plasma of human donors 
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who have high titers of antibodies against hepati- 
tis B surface antigen. it contains not less than 
1 0.0 g and not morę than 18.0 g of protein per 
100 mL, of which not less than 80 percent is 
monomeric immunoglobulin C, having no ul- 
tracentrifugally detectable fragments, nor aggre- 
gates having a sedimentation coefficient greater 
than 12S. It contains 0.3 M glycine as a stabiliz- 
ing agent, and it contains a suitable preservative. 
It nas a potency per mL not less than that of the 
U.S. Reference Hepatitis B Immune Globulin 
tested by an approved radioimmunoassay for the 
detection and measurement of antibody to hepa¬ 
titis B surface antigen. It has a pH between 6.4 
and 7.2, measurea in a solution diluted to con- 
tain 1 percent of protein with 0.15 M sodium 
chloride. It meets the requirements of the test for 
heat stability. 

Packaging and storage— Preserve at a temperaturę be- 
tween 2° and 8°. 

Expiration datę —Its minimum expiration datę is not later 
than 1 year after the datę of manufacture, such datę being 
thaf of the first va!id potency test of the product. 
labeling —Label it to State that it is not for intravenous 
injettion. 


Hexaclh8oroiplhene 



C 13 H 6 CI 6 O z 406.90 

Phenol, 2,2'“methylenebts[3,4,6-trichloro]-; 
2,2'-Methylenebis[3 / 4 / 6-tnchJQrophenoI] [70-30-4], 

DEFJN1TION 

Hexachlorophene contains NLT 98,0% and NMT 100,5% of 
hexachlorophene calcuiated on the dried 

basis. 

IDENTIFICATION 
O A, iNFRARED ABSORPTION (197K) 
o B. 

Sampie solution: 5 mg of Hexachlorophene in 5 ml of 
alcohol 

Analysis: To the Sampie solution add 1 drop of fenie 
chloride TS, 

Acceptance criteria: A translent purpie color is pro- 
duced immediately. 

A55AY 
* Procedurę 

Sampie: 1,5 g of Hexachforophene 

Analysis: Disso]ve the Sampie in 25 mL of alcohol, and 
titrate with 0.1 N sodium nydroxide VS, detemntnrng 
the endpoint potentiometrically. Perform a blank deter- 
mination, and make any necessary correction. Each ml 
of 0.1 N sodium hydroxide is equivalent to 40.69 mg of 
hexachlorophene (C T 3 HfiCleOa). 


Acceptance criteria: 98.0%-l 00.5% on the dried basis 

[MPURITIES 

■ Residue on Ignition (281): NMT 0.1% 

* Limit of 23,7,8Tetrachiorodigenzo-p-D[Oxin 
[Caution —Because 2,3,7,8-tetrachloroaibenzo-p-dFQxin is 
an extremely toxic substance, exercise aII necessary pre- 
cautions in the conduct of Lhis procedurę.] 

Standard solution: 0.01 pg/mL of 2,3,7,8- 
tetrach lorod ibenzo-/>dioxi n 1 
Sampie solution: Dissolve lO.Og of Hexachlorophene 
in 50 ml of methanol, transfer to a 1-L separator with 
the a id of 25 mL of methanol, add 25 mL of 2.5 N 
lithium hydroxide and 225 mL of water, and extract 
with two 200-mL portions of freshly distilled />hexane. 
Dry the combined n-hexane extracts over anhydrous so¬ 
dium suffate, f il ter, and evaporate on a rotary evapora- 
tor at a bath temperaturę not exceedtng 40 D to a vol- 
ume of 15 ml. Transfer this solution in portions to a 
12-mL centrifuge tubę, concentrating each time in a 
gen tle stream of nitrogen in a warm water bath to a 
volume of 1 mL. Rinse the fiask with 15 mL of n-hex- 
ane, and evaporate similarly. Wash down the waJls of 
the tubę with 10 mL of r?-hexane, and agatn evaporate 
to a volume of 1.0 mL. 

Cool, and transfer to a microcolumn that has been pre- 
pared En the following manner. Place a smaJI pług of 
glass wool in a 5-mm x 1 5-mm pipet, add a smali 
quantśty of sand and 1.0 g of basie alumina, tap sev- 
eral times to pack down tne alumina, and heat in a 
vacuum oven at 110° for 3 h. Storę under vacuum. 
Elute the column with 10 ml of a mixture of n-hexane 
and metbylene chloride (9:1), tising a portion to rinse 
the tubę. Coflect the eluate in a 12-mL graduated cen- 
trifuge tubę, and eoncentrate in a gentle stream of 
nitrogen in a warm water bath to a vo!ume of 1.0 mL. 
Chromatographic system 
(See Chromotogropny (621), System Suitablfity .) 

Modę: GC-MS (see Mass Spectrometry (736)) 

Detector: Multiple-ion 

Column: 2-mm x 1 -m glass; liguid phase G1 on sup- 
port SI 

Temperatures 
Column: 250° 
i njection port: 300° 

Carrier gas: Helium 
Flow ratę: 40 mL/min 
Injection voiume: 2.0 fiL 
Analysis 

Sam pies: Standard solution and Sampie solution 
Acceptance criteria: NMT ] ppb; the sum of the peak 
heights at mass vaJues of 320, 322, and 324 of the 
Sampie solution is not greater than the sum of the peak 
heights at the same mass values of the Standard 
solution , 

SPECIFIC TESTS 

■ Melting Rance or Temperaturę (741): 161 67° 

e Loss ON Prying (731) 

Analysis: Dry a sampie at 1 05° for 4 h. 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREMENTS 

® Packaging and sto ragę: Preserve in tight, hght-resistant 
contalners. 

® USP Reference Standards (11) 

USP Hexachlorophene RS 


1 A solution in a ni sole is avalFable commerdally from KOR (sotopes, Div. of 
ECO, Inc, 56 Rogers St., Cambridge, MA 02142. This soEulion may be dh 
luted with a mixture of n-hexane and methylene chloride (9:1) to the re- 
qufred concentration. 
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Hexachlorophene Cleansing Emulsion 

DEFINmON 

Hexachlorophene Cleansing Emulsion is Hexachlorophene ir 
a suitable agueous vehide. It contains NLT 90,0% and 
NMT T10,0% of the labeled amount of hexachiorophene 
(CuHfiCIńOż), It contains no coloring agents. 

IDENTIFICATION 
• A, Thin-Layer Chromatography 

Dikient: Chloroform and methanol (1:1) 

Standard solution: 6 mg/mL of USP Hexachlorophene 
RS In DHuent 

Sample solution: Place a vo!ume of Cleansing Emul¬ 
sion, equivalent to 150 mg of hexachlorophene, in a 
gfass-stoppered, 25-mL graduated cylinder. Dilute with 
uifuent to volume, and allow to stand for 5 min. 
Chromatographic system 

(See Chromatography {621}, Thin-Layer Chromato¬ 
graphy.) 

Adsorbent: 0,25-mm layer of silica ge! 

Application volume: 10 jiL 

Developing solvent system: Toluene and glarial ace- 
tic acid £9:1) 

Spray reagent: Dilute nitric add (1 in 5) 

Analysis: Develop in the Oeveloping solvent system until 
the solvent front has moved 10 cm above the point of 
application, Remove the piąte, mark the soivent front, 
and eyaporate the solvent in a current of warm air. 
Spray the pfale with Spray reagent, and warm on a hot 
piąte until yellow spots appear, 

Acceptance criteria: The Rf value of the principal spot 
of the Sample solution corresponds to that of the Stan¬ 
dard solution « 

ASSAY 
■ Procedurę 

Standard stock solution; 1 mg/mL of USP Hexachloro- 
phene RS in methanol 

Standard solution: 0,03 mg/mL of USP Hexachloro- 
phene RS prepared as follows. Pipet 3 mL of Standard 
stock soiutton Into a 100-mL volumetric fiask, Add 1 mL 
of dilute hydroehloric add (1 in 10), and add methanol 
to yolume. 

Sample stock solution: Nominally 0.3 mg/mL of hexa- 
chlorophene in methanol, Filter the solution through 
paper, taking adequate precautions to prevent 
evaporation. 

Sample solution; 0.03 mg/mL of hexachbrophene pre¬ 
pared as follows. Pipet a 10-mL aliquot of the Sample 
stock solution into a 100-mL volumetnc fiask, Add 1 mL 
of dilute hydroehloric add (i in 10), and add methanol 
to yolume. 

Instruments! conditrons 
Modę: UV 

Analyticaf wavelength: UV 299 nm 
Celi: 1 cm 

Blank: Methanol and hydroehloric acid (99:1) 

Analysis: Concomitantly determine the absorbances of 
the Sample solution and the Standard solution. 

Calcufate the percentage of the labeled amount of 
hcxaohlorophene (CuhUCUOż) in the portion of 
Cleansing Emulsion taken: 

Result = (A v fA s ) x (Cs/Cu) x 100 

Au ~ absorbance of the Sample soiutton 
Ai = absorbance of the Standard solution 
Cs = eon cen trat i on of the Standard solution 
(mg/mL) 

Cu = nominał concentration of the Sample solution 
(mg/mL) 


Acceptance criteria: 90.0%-110.0% 

SPECIFIC TESTS 

* MlCROBIAL Enumeration Tests <61) and Tests for Speci 
F iED Microorgahisms <62): It meets the requirements of 
the tests for the absence of Staphyhcoccus aureus and 
Pseudomonas aeruginosa . 

* PH (791) 

Analysis; Place 20 mL of well-shaken Cleansing Emul¬ 
sion and 10 mL of water in a glass-stoppered, 50-mL 
graduated cylinder, and determine the pH in a suitable 
pH meter, using a glass electrode and preferably a 
sleeve-type calomer electrode. 

Acceptance criteria: 5,0-6,0 

ADDITIONAL REQUIREMENTS 

■ Packaging and Storage: Preserve in tight, light-reslstant, 
nonmetallic containers, 

* USP Reference Standards (IT) 

USP Hexachlorophene RS 


Hexachlorophene Liguid Soap 

DEF1NITION 

Hexachlorophene Liquid Soap rs a solution of Hexachloro- 
phene in a 1O.O%-13,0% solution of a potassium soap, It 
contains, in each 100 g, NLT 22S mg and NMT 260 mg 
of hexachlorophene (CnHaCfsOz), It may contain suitable 
water hardness Controls. 

[Notę—T he indusion of nonionrc detergents in Hexachloro- 
phene Itguid Soap in amounts greater than 8% on a total 
weight basis may decrease the bacteriostatrc actiyity of 
theliquid Soap,] 

IDENTIFICATION 
■ A, 

Sample: 2 g 

Analysis: Pour the Sample into a beaker, and add, with 
stirring, dilute hydroehloric acid (1 in 100) until the 
mixture rs just acid to litmus. To 10 mL of the mixture, 
in a beaker, add 10 mL of chloroform. Add 3 or 4 drops 
of ferric chloride TS, and allow to stand. 

Acceptance criteria: The chloroform layer becomes 
purple, 

« B. 

Sample: 2 mL of the mixture prepared in Identification 
test Ą in a test tubę 

Analysis: Add 2 mL of acetone to the Sampie. Add 1 mL 
of titanium trichloride solution (1 in 5), and shake 
vigorousiy, 

Acceptance criteria: A yellow oil sęparates. 

ASSAY 
* Procedurę 

Alkaline buffer: Dissolve 6.07 g of tris(hydroxymethyl- 
)aminomethane in 900 mL of methanol. Add 25.0 mL 
of dilute hydroehloric acid (1 in 10), and dilute with 
water to 1 L. 

Solution A: Nominally 0,25 mg/mL of hexadilorophene 
prepared as follows. Transfer a portion of Liquid Soap 
containing the equivalent of about 100 mg of hexachlo* 
rophene to a 100-mL yolumetric fiask, and add akohol 
to yolume. Transfer 25.0 mL of thrs solution to a 
100-mL yolumetric fiask, add 90% methanol to yolume, 
and filter if necessary. 

Control; Add 10.0 mL of Solution A to a 50-mL vo!u- 
metric fiask, and fili to yolume with 0.3 M acetic acid in 
90% methanol containing 0.1% of hydrochforic acid. 
Standard solution: TransTer 50 mg of USP Hexachloro- 
phene RS to a 100-mL yolumetric fiask, dissolve in 
10 mL of alcohol, and dilute with Alkaline buffer to vol- 
ume. Preserve in a tight Container. 
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Standard hexachIorophene Solutions: To 50-mL volu- 
metric flasks add, by pipet and in duplicate, 2-, 3-, 4-, 
5-, 6- f and 7-mL portions of the Standard solution. To 
one fiask of each pair of duplkates, add to volume add- 
rfred 90% methanol containing, in each 100 mL, 5 mL 
of acetic acid and 0.3 mL of hydrochloric add. To the 
second fiask of each pair, add Alkaline buffer to vo!ume. 
Arrange the two series of standard hexachlorophene So¬ 
lutions in pairs according to their hexachlorophene 
eon tent 

Sample solutton: Add 10.0 mL of Solution A to a 50-mL 
volumetrk fiask, and fili with Alkaline buffer to volume* 
Blank: Corresponding acid solution from Standard hexa- 
chlorophene Solutions 

Instrumenta! conditions 
Modę: UV 

Analytrcal wavelength: 312 nm 
Analysis 

Sam pies: Controt f Standard hexacbiorophene Solutions, 
Sample solution, and Blank 

Determine the absorbance of the Standard hexachloro - 
phene Solutions, using the corresponding concentration 
of acid solution as the Blank: Plot the obsen/ed absorb¬ 
ance scalę against the corresponding concentration of 
hexachloropnene, in mg/100 mL, on the absdssa 
scalę. 

Determine the absorbance of the Sample solution, using 
the Contro! as the blank. From the observed absorb¬ 
ance, calculate the weight of hexachlorophene in the 
Liąuid Soap taken. 

Acceptance criteria: 225-260 mg of hexachlorophene 
in each 100 g 

SPECIFIC TESTS 

* Microbjal Enumeration Tests (61) and Tests for Speci- 
Fi£D Microorganisms (62): it meets the requkements of 
the tests for absence of Stophylococcus aureus and Pseu - 
domonas aeruginosa, 

* Water Determination, Method II (921) 

Sample: 5 g 

Analysis: Place the Sample f quickly weighed to the 
nearest centigram, in the distilling fiask of the apparatus 
described in the chapter. The LEqułd Soap is most eon- 
veniently weighed in a boat of metal foil, of a size that 
wilf just pass through the neck of the fiask. Place 
250 mL of toluene and 10 g of anhydrous barium chlo- 
ride in the fiask, connect the ffask tnrough a ground- 
gfass joint to the distilling apparatus, fili the receMng 
Lube with toluene, and determine the water as directed, 
beginning with "Heat the fiask gently". 

Acceptance criteria: The volume of water found corre- 
sponds to between 86.5% and 90*0% by weight of the 
portion of Liquid Soap taken. 

« alcohol-Insoluble Substances 
Sample: 5 g 

Analysis: Place the Sampk, guickly weighed, in 100 mL 
of hot neutralized alcohoL Dissoive and collect the resi¬ 
due, if any, on a tared filter, thoroughiy wash it with 
hot neutralized alcohol, and dry at 105° for 1 h, Retain 
this solution and the residue for use in the tests for Free 
Alkali Hydroxides and Alkali Carbonates. 

Acceptance criteria: The weight of the residue ob- 
tained does not exceed 3.0% of the weight of Liguid 
Soap taken. 

* Free Alkali Bydroxide$ 

Sample solution: To the combined filtrate and wash- 
ings obtained in the test for AlcohoNnsoluble Substances 
add 0.5 mL of phenolphthalein TS. 

Analysis: If a pink color is produced, Utratę the solution 
with 0.1 N sulfuric acid VS until the pink color is just 
discharged, Each ml of 0.1 N sulfuric add is equivalent 
to 5.61 mg of potassium hydroxide (KOH). 

Acceptance criteria: The volume of 0.1 N sulfuric acid 
consumed corresponds to NMT 0.05% of potassium hy- 
droxide (KOH)* 


* Alkali Carbonates 

Sample solution: Wash the filter containing the alco¬ 
hol- insolubie substances from the Alcohol-Insoluble Sub¬ 
stances test with 50 mL of boiling water, cool, and add 
methyl orange TS* 

Analysis: Titrate the filtrate with 0,1 N sulfuric acid VS. 
Acceptance criteria: NMT 0.5 mL of 0.1 N sulfuric acid 
per g of Liguid Soap onginally taken is reguired [0.35% 
ralnilated as potassium carbonate (K 2 C0 3 )]. 

ADDITIONAL REQUŁREMENTS 

* Packaging and Storage: Preserve in tight, lighf-resistant 
containers. 

* Labeling: Solutions of higher concentrations of hexachlo- 

rophene and potassium soap, in which the ratios of these 
components are consistent with the offtcial lirnits, may be 
labeled "For the preparation of Hexachlorophene Liquid 
Soap, USP", provided that the la bel indicates that the 
Uqutd Soap is a concentrate and that directions are given 
for dilution to the official strength. 

» USP Reference Standaros (11) 

USP Hexachlorophene RS 


Hexylresorcinol 



CuH tB 0 3 194.27 

1,3-Benzenedioi, 4-hexyl-; 

4-Hexylresorcinoi [1 36-77-6]. 

DEFINITION 

Hexyiresorcinol, dried over silica gd for 4 h, eontains NLT 
98,0% and NMT 100,5% of hexylresorcinol (C, 2 Hi B 0 2 ). 

[Całition—H exylresordnol is irritatmg to the orał mucosa 
and respiratory tract and to the skin, and its solution in 
alcohol has vesicant properties,] 

IDENTIFICATION 

* A. 

Sample solution: 1 mL of a saturated solution 
Analysis: To the Sample solution , add 1 ml of nitric 
acid, 

Acceptance criteria: A light red color appears. 

* B. 

Sample solution: 1 mL of a saturated solution 
Analysis: To the Somple solution , add 1 mL of bromine 

Acceptance criteria: A yellow, flocculent precipitate is 
formed. Add 2 mL of 6 N ammomum hydroxide. The 
precipitate dissolves, producing a yellow solution. 

AS5AY 

* Procedurę 

Sample solution: Dissolve 70-100 mg of Hexylresorci- 
nol, previously dried over silica gel for 4 h ano 
weigned, in 1 0 mL of methanol in a 250-mL iodine 
fiask. Add 30.0 mL of Titrant, then add quickiy 5 mL of 
hydrochloric add, and insert the stopper in the fiask 
immediateiy. Cool the fiask under running water to 
room temperaturę, shake yigorously for 5 min, then set 
aside for 5 min. Add 6 mL of potassium iodide TS 
around the stopper, cautiously loosen the stopper, 
again insert the stopper tightfy, and swirl gently, Add 
1 mL of chloroform, 

Utrimetric system 
(See Titrimetry (541).) 
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Modę: Residual litration 
Titrant: 0.1 N bromine VS 
Back-titrant: 0.1 N sodium thiosulfate VS 
Endpolnt detection: Visual 
Analysis; Utratę the liberated iodine with Back-titrant, 
adding 3 mL of starch TS as the endpoint is ap- 
proacned, Perform a blank determination. 

Calculate the percentage of hexylresorrinol (CuHmOa) 
in the samplp taken, Fach ml of Titrant is equivalent 
to 4.857 mg of hexylresorcinol (C^Hi»O z ). 

Acceptance criteria; 98.0%-100.5%, dried over$ilica 
gel For 4 h 

JMPURITIE5 

* Mercury 

Select all reagents for this test to have as Iow a eon tent 
of mercury as practicable, and storę all reagent Solu¬ 
tions in containers of borosilicate glass. Glassware used 
in this test shall be specially tleaned by being soaked tn 
warm 8 N nitric add for 30 min and rmsed with water. 
Keep flasks for this determination separate from other 
flasks, and use only for mercury determlnatrons. 
Standard solution: Transfer 34.0 mg of mercuric chlo- 
ride to a 250-ml volumetnc fiask. Add 1 drop of hydro- 
chloric add, add water to dissolve, and dilute with 
water to volume. Transfer 1.0 mL of this solution to a 
100-mL volumetric fiask, add 1 drop of hydrochloric 
acid, and dilute with water to vofume, Transfer 1.0 ml 
of this solution to a 500-mL voiumetrrc fiask, add 1 
drop of hydrochloric acid, and dilute with water to 
volume, 

Sample solution: Transfer 1 34 mg to a 250-mL beaker, 
ana cautiously add TO ml of 11 N nitric add and 10 mL 
of 18 N sulfuric add. Digest, with the aid of heat, in a 
welJ-ventilated hood until the evolution of brown fumes 
ceases. Cautiously add an additional 10 mL of 11 N ni¬ 
tric acid, and contmue heating untN no morę fumes are 
evolved. Cool, transfer to a 200-mL volumetric fiask, 
and dilute with water to volume, 

Instrumental conditlons 
Modę: Atomie absorption spectrophotometry 
Analytical wavelenqth: 253.65 nm 
Lamp: Mercury hoTlow-cathode (and an absorption 
celi that permits the flameless detection of mercury) 
Analysis: Transfer 100 mL of Standard solution to a 
300-mL mercury analysis reaction vessel, and add 
2 drops of potassium permanganate solution (1 tn 20) 
(the solution should be purple; add additional perman- 
anate solution dropwise, if necessary). Add 5 mL of 
1 N nitric acid, stir, and allow to stand for NLT 15 s. 
Add 5 mL of 18 N sulfuric add, stir, and allow to stand 
for NLT 45 s. Add 5 mL of hydroxylamine hydrochlonde 
solution (3 in 200), stir, and allow to stand until the 
solution turns light yellow or colorless. Add 5 mL of 
stannous chloride solution {1 in 10), Dssregard the pres- 
ence of insoluble matter in this solution. Mix before 
use. Immediately insert the aerator connected to the air 
pump, Connect in a dosed system, with a circuiatrng 
air pump, a calcium chloride drying tubę and an aera¬ 
tor inserted in a 300-mL reaction vessel so that air 
passed through the treated solution contained in the 
reaction vessel evaporates any meta Hic mercury present. 
In a similar manner, treat 100 mL of the Sample solution 
and 100 mL of water (reagent blank), and determine 
the maximum absorbances at the same wave!ength. 
Check the zero setting of the instrument frequently. 
Acceptance criteria: 3 ppm; the absorbance of the so¬ 
lution from the Sample solution do es not exceed that of 
the solution from the Standard solution . 

* Residue on Ignition (281): NMT 0,1% 

• RESORCINOL AND OTHER PHENOLS 

Sample: 1 q 

Analysis: Snake the Sample with 50 mL of water for a 
few min, fflter, and to the filtra te add 3 drops of ferric 
chloride TS. 


Acceptance criteria: No red or blue color is produced, 

SPEOIFIC TEST5 
o Acidity 

Sample: 250 mg 

Analysis: Dissolve the Sample in 500 mL of water, add 
methyl red TS, and tltrate with 0.020 N sodium 
hydroxide. 

Acceptance criteria: NMT 1.0 mL is reguired for 
neutrallzation. 

® Melting Rangę or Temperaturę, Cłass I (741): 6 2*-67° 
ADDITIONAL REQUIREMENTS 

• Packaging and Storage; Preserve in tight, light-resistant 
containers. 


Hexv>re$orcinol Lozenges 

DEFINITION 

Hexylresorcinoi Lozenges contain NLT 90,0% and NMT 
110.0% of the labeled amount of hexylresordnoi 

(CTjHłaOi). 

IDENTIFICATION 

• A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained In the Assay. 

AS5AY 

• Procedurę 

Buffer: Dissolve 3.4 g of monobasic potassium phos- 
phate In 850 mL of water. Adjust with phosphoric add 
to a pH of 3.0 ± 0.05, dilute with water to 1000 mL, 
mix, and pass through a suitable filier of 0.5-pm or 
fi ner porę size. 

Mobile phase: Methanol and Buffer (65:35) 

Internal standard solution: 0.25 mg/ml of hexanophe- 
nonę in Mobile phase 

Standard stock solution: 0.4 mg/mL of USP Hexylre- 
sordnol RS in Mobile phase 

Standard solution: Transfer 10.0 mL of Standard stock 
solution and lO.OmLof Internal standard solution to a 
50-mL volumetric fiask, and dilute with Mobile phase to 
volume. This solution contains 0.08 mg/mL of USP Hex- 
ylresorcinol RS, 

Sample solution: Nominally 0.08 mg/mL of hexylresor- 
cino! prepared as follows. Transfer the equivalent to 
4 mg of liexylresorcinol from Lozenges (NLT 20 Loz¬ 
enges, weighed and pulverized) to a 50-mL voJumetric 
fiask. Add 10,0 mL of Internal standard solution and 
20 mL of Mobile phase, and shake until dissofved. Dilute 
with Mobile phase to 50 mL, and mix. Pass a portion of 
this solution through a suitable filter of 0.5-pm or finer 
porę size, and use the filtrate. 

Chromatographic system 
(See Chromatograpny {62 1), System Suitability .) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 15-cm; packing L7 

Column temperaturę: 37 ± 2° 

Flow ratę: 1,5 m L/min 
Injection volume: 10 pi 
System suitability 

Samples: Standard solution and Sample solution 
[NOTĘ—The relative retention times for hexylresordnol 
and hexanophenone are 0,6 and 1.0, respectively.] 
Suitability requirements 
Resolution: NLT 1 2 between the hexylresorcinol 
peak and the nearest adjacent peak, Sample solution 
Column effidency: NLT 1500 theoretica! plates. 
Standard solution 
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Tailing factor: 0.9-1 .4, Standard soiution 
Relative standard deviation: NMT 2.0%, Standard 
soiution 
Analysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of hex 
ylresorcinol (C^HiaO?) in the portion of Lozenges 
taken: 

Result = (Ry/Rs) x (Cs/Cu) x 100 

Ru ~ peak response ratlo of hexyfresordnol to 
hexanophenone in the Sample soiution 
Rs - peak response ratio of hexyiresorcinol to 
hexanophenone in the Standard soiution 
Cs ~ coneentration of USP Hexylresordno! RS in the 
Standard soiution (mg/ml) 

Cu — nominał coneentration of hexylresorcinoI in 
the Sample soiution (mg/mL) 

Acceptance criteria: 9Q.0%-110.0% 

PERFORMANCE TESTS 

* Unifdrmity of Dosage UN1TS (905); Me et the 
reguirements 

ADDITIONAL REQUIREMENTS 

■ Packaging and Storage; Preserve in well-closed 

containers, 

9 USP Reference Standard; (11) 

USP Hexyfresordnof RS 


Histaminę Phosphate 



CsHsNb ■ 2H 3 P0 4 307.14 
1 H-lmidazole-4-ethanarnine, phosphate (1:2). 

Histaminę phosphate (1:2) [51-744]. 

» Histaminę Phosphate contains not less than 
98.0 percent and not morę than 101 .0 percent of 
C 5 H 9 N 3 ■ 2 H 3 P 0 4 , caleulated on the dried basis. 

Packaging and sito ragę —Preserve in tight, light-resEstant 
containers. 

Identification— 

A: Dissolve 0.10 g in a mixture of 7 mL of water and 
3 mL of 1 N sodium hydroxide, and add the soiution to a 
mixture of 50 mg of sulfanific add, 10 mL of water, 2 drops 
of hydrochloric add, and 2 drops of sodium nitrite soiution 
(1 in 10): a deep red color is produced. 

B: Dissoive 50 mg in 5 mL of hot water, add a hot solu- 
tion of 50 mg of pierolonie add in 10 mL of altohol, and 
a!Iow to crystalfize. Filter the erystals with suction, wash with 
a smali amount of ice-eoid water, and dry at 105° for 
1 liour: the erystals 50 obtained melt between 250° and 
254 g , with decomposition, 

C: A soiution (1 in 10) responds to the tests for Phos¬ 
phate (191). 

Loss on drymg (731)—Dry it at 105° for 2 hours: it loses 
not morę than 3.0% of its weight 

Assay —DEsso!ve about 150 mg, accurateiy weighed, of His¬ 
taminę Phosphate in 10 mL of water. Add 5 mL of chloro¬ 
form and 25 mL of alcoho!, then add 10 drops of thymoL 
pbthalein T5, and titrate with 0.2 N sodium hydroxide VS. 
Each mL of 0.2 N sodium hydroxide is equivafent to 
15.36 mg of CiH 9 N 3 - 2H 3 P0 4 . 


Histaminę Phosphate Injection 

» Histaminę Phosphate Injection is a sterile solu- 
tion of Histaminę Phosphate in Water for Injec- 
tion. It contains not iess than 90.0 percent and 
not morę than 110.0 percent of the iabeled 
amount ot C 5 H 9 N 3 ■ 2H 3 P0 4 . 

Packaging and storage— Pres erve in singJe-dose or in 
multiple-dose containers, preferably of Type I gfass, pro- 
tected from light. 

USP Reference standard s (11)— 

USP Endotoxin RS 

USP Histaminę Dihydrochloride RS 

Identification— 

A: Evaporate a volume of [njection, equrvalent to about 
2 mg of histaminę phosphate, on a steam bath to dryness, 
dissolve the residue in 0.5 mL of water, and add 0.5 mL of 
1 N sodium hydroxide. Add 2 drops of sodium nitrite solu- 
tion (1 in 10), and add 1 mL of a soiution prepared by 
mixing 50 mg of sulfanilrc add with 10 mL of water contain- 
ing 2 drops of hydrochloric add: an orange-red color is pro¬ 
duced. 

B: To 1 mL of Injection, equivalenf to not less than 1 mg 
of histaminę phosphate (concentratę a larger volume by 
evaporation, if necessary), add ammonium molybdate T5 
dropwise: a yellow precipitate, which is soluble in ammonia 
T5, is formed. 

Bacferiai Endotoxins Test (85)—It contains not morę 
than 125.0 USP Endotoxin Units per mg of histaminę phos¬ 
phate. 

pH (791): between 3.0 and 6.0. 

Other rec|tiiremenfs —It meets the reąuirements under tn- 
jeethns and Implanted Drug Products (1), 

Assay— 

Standard preparation—Dissolve an accurateiy weighed 
guantity of USP Histaminę Dihydrochloride RS in water, and 
quantitatively dilute with water to obtain a soiution havlng a 
known concentration of 20 Lig per mL, equivalent to 
33.4 pg of histaminę phosphate. 

Assay preparation —Di Jutę an accurateiy measured volume 
of Injection, equivalent to about 1.65 mg of histaminę phos¬ 
phate, with water in a 50-mL volumetric fiask to volume, 
and mix. 

If phenoi is present f prepare the Assay prepamtion as fol- 
lows. DiJute an accurateiy measured volume of Injection, 
equivafent to about 1.65 mg of histaminę phosphate, with 
water to about 25 mL. Heat the soiution on a steam bath 
untll the odor of phenoi ls no longer perceptible, addlng 
water as repuired to maintain a volume of about 15 mL 
Transfer to a 50-mL volumetnc fiask, cool, dilute with water 
to volume, and mlx. 

Procedurę —Pipet 5 mL each of the Standard prepamtion 
and the Assay preparation Into separate, 10-mL vofumetric 
flasks, to eacn add 1 mL of sodium borate soiution (1 in 
100), followed by 1 mL of a freshly prepared soiution of 
50 mg of /Tnaphthoquinone-4-sodlum suffonate in lOmL of 
water. Place the flasks In boillng water for 10 mlnutes, then 
Immerse them for 5 minutes in water maintained between 
5° and 10°. To each fiask, add 1 mL of add-formaldehyde 
(madę by addlng 0,5 mL of formaldehyde TS fo a mixture 
of 45 mL of 1 N hydrochloric acid and 10 mL of giacial ace- 
tic acid and diluting with water to 80 mL), mix, add 1 mL of 
0.1 N sodium thiosulfate, then dilute with water to volume, 
and mix. Concomitantly and immediatefy determrne the ab- 
sorbances of both Solutions at the wavelength of maximum 
absorbance at about 460 nm, with a suitable spectropho- 
tometer, against a reagent bjank. Calculate the guantity, in 
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mg, of C 5 H ? N 3 * 2Hin each mL of the Injection taken by 
the formula: 

C(0.Q835 JV)(Au/A s ) 

in which C is the eoneentration, in fig per ml, of USP Hista¬ 
minę Dihydrochloride RS in Lhe Standard preparation; V is 
the volume, in mL, of Injection taken; and Au and As are the 
absorbances of the Solutions from the Assoy preparation and 
the Standard preparation , respective!y. 


Histidine 



C 6 H 9 N 3 0 * 155.15 

L-Histidine [71-00-1]. 

DEFINITION 

Histidine contains NIT 98,5% and NMT 101,5% of 
L-histidine (CSH 9 N 3 O 2 ), calcuJated on the dried basis. 

IDENTIFICATION 

• A, Infrared Absorption (197K): The Sample and USP u- 
Histidine RS are prevk>usfy recrystafltzed from 80% 
alcohoL 



A5SAY 
9 Procedurę 

Sample: 150 mg of Histidine 

Blank: Mix S mL of formie acid and 50 mL of glaciai 
acetic acid. 

Titrimetric system 
(See Tkrimetry (541),) 

Modę: Di rect titration 

Titrant: OJ N perchloric acid VS 

Endpoint detection: PoLentiometric 

Analysis: Dissolve the Sample in 3 mL of formie acid 
and 50 mL of glaciat acetic acid. Titrate very slowly with 
the Titrant. Perform the Blank determination, 

Calcuiate the percentage of histidine (C^H^NjOa) in the 
Sample taken: 

Result = {[(Vs - V B ) x N x f\lW) x 100 


Vs ~ Titrant vofume consumed by the Sample (ml) 

V B = Titrant voiume consumed by the Blank (mL) 

N = actual normality of the Titrant (m£q/mL) 

F = equivalency factor, 155,2mg/mEq 

W = Sample weight (mg) 

Acceptance criteria: 98,5%~101.5% on the dried basis 


IMPURITIES 

0 RESIDUE ON IGNITION (281): NMT 0,4% 

* Chloride and Sulfate, C hloride (221) 

Standard solution: 0.50 mL of 0.020 N hydrochlonc 
acid 

Sample: 0.73 g of Histidine 
Acceptance criteria: NMT 0.05% 

* Chloride and Sulfate, Sulfate (221) 

Standard solution: 0,10 ml of 0,020 N suifuric acid 
Sample: 0.33 g of Histidine 
Acceptance criteria: NMT 0,03% 

0 IRON (241): NMT 30 ppm 


■ Related Compounds 

System suitability solution: 0,4 mg/mL each of USP 
l-Histidine RS and USP L-Proline RS 
Standard solution: 0.05 mg/mL of USP L-Histidine RS 
in water. [Notę—T his solution has a concentration 
equivalent to 0,5% of the Sample solution,] 

Sample solution: 10 mg/mL of Histidine in water 
Chromatographic system 

(See Chromatogropny (621), Thin-Layer Chromało- 
graphy,) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographic silica 
gel mixture 

Application volume: 5 pL 

Developing solvent system: Butyl aicohof, glaciat ace¬ 
tic acid, and water (3:1:1) 

Spray reagent: 2 mg/mL of ninhydrin in a mixture of 
butyl alcohol and 2 N acetic acid (95:5) 

System suitability 

Suitability requirements: The chromatog ram of the 
System suitability solution exhibits two clearly sępa- 
rated spots. 

Analysis 

Samples: System suitability solution , Standard soiution t 
and Sample solution 

After air-drying the piąte, spray with Spray reagent , 
and heat between 100° and 105° for 15 min, Ex- 
amine the piąte under white light 
Acceptance criteria: Any secondary spot of the Sample 
solution is not iarger or morę intense than the principal 
spot of the Standard solution. 

Individual impurities; NMT 0.5% 

Totaf impurities: NMT 2.0% 

5PECIFIC TE5TS 

«* Optical Rotation, Specific Batalion (781S) 

Sample solution: 110 mg/mL in 6 N hydrochloric acid 
Acceptance criteria: + 12 . 6 ° to +14,0° 

* PH (791) 

Sample solution: 20 mg/mL solution 
Acceptance criteria: 7. 0-8.5 

• Hoss ON Brying (731): Dry a sample at 105° for 3 h: it 

loses NMT 0.2% of its weight. 

ADDITIONAL R£QUIREMENTS 

® Packaginc and Storage: Preserve in weli-closed 
containers. 

O USP Reference Standards (11) 

USP L-Histidine RS 
USP L-Prolinę RS 


Detete the fotlowing: 

** Heavy Metals, Method I (231): NMT 15 ppm# i. 

IW1-20.1B) 
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Homatropine Hydrobromide 



C,«H 2 iNO a .H8r 356.25 

Benzeneacetic acid, a-hydroxy- ( 8-methyl-8-azabicydo- 
[3.2.1]oct-3-yl ester, hydrobromide, endo~(±)-, 
laH,5an-Tropan-3a-ol mandelate (ester) hydrobromide 
[51-56-9]. 

» Homatropine Hydrobromide contains not less 
than 98.0 percent and not morę than 102.0 per- 
cent of Ci 6 H 2 iN0 3 • HBr, calculated on the dried 
basis. 

Packaging and storage —Preserve in tight, light-resistant 
eontainers. 

USP Reference standards (11)— 

USP Homatropine Hydrobromide RS 
USP Scopolamine Hydrobromide RS 
Identification— 

A: Infrared Absorption (197K). 

B: It responds to the tests for Bromide (191). 
pH (791): between 5.7 and 7.0, in a sofution (1 in 50). 
Lass on drying (731)—Dry it at 105° for 2 hours: it loses 
not morę than 1.5% of its weight. 

Residue on ignitton (281): not morę than 0.25%. 

Limit of tropine— 

Adsorbent: 0.2-mm layer of chromatoqraphic silica qel 
mixture. 

Diluent —Prepare a mixture of methanol and water (9:1). 
Fest so/ut/on—Transfer about 0.2 g of Homatropine 
Hydrobromide to a 5-mL yolumetric fiask, dissolve in and 
dilute with Diluent to vofume, and mix. 

Standard sofution —Dilute 0,5 mL of the Fesf sofution with 
Difuent to 100.0 mL 

Tropine reference sofution —Prepare a solution of tropine 
having a concentration of about 0.4 mg per mL. 

Application vofume: 1 pL. 

Developing soivent system: a mixture of ethyl acetate, an- 
hydrous formie acid, and water (67:16.5:16.5). 

Procedurę —Proceed as directed for Thin-iayer Chromatog- 
raphy under Chromatogrophy (621), applying the Test solu - 
f/on, the Standard sofution, and the Tropine reference solution. 
Spray the piąte with Dragendorffs reagent, foflowed by hy- 
drogen peroxide T5, a na immediately cover with a glass 
piąte of the same size. Examine the piąte no later than 5 to 
10 minutes after spraying. In the chromatogram obtained 
from the Test solution, identify the spot corresponding to 
the principal spot En the chromatogram of the Tropine ref en 
ence solution: this spot Es not morę intense than the spot 
obtained from the Standard solution: not morę than 0.5% of 
tropine is found. 

ChromatographEc purity— 

Buffer solution. Mobile phase, System suita bil i ty solution, 
and Chromotographic system —Proceed as directed in the As - 
soy. 

Standard solution-^ Use the Standard preparation, pre- 
pa red as directed in the Assay , 

Test solution —Use the Assay preparation, p repa red as di¬ 
rected in the Assay , 

Procedurę^ Separately inject a vofume (about 7 pL) of the 
Test solution into the chromatograph, record the chromato¬ 


gram, and measure the responses for the major peaks. Con- 
tinue the elutron for 2.2 times the retention time of the 
homatropine peak, Disregard the peak for the bromide ion, 
which appears dose to the solyent peak. Calculate the per- 
centage of each impurity in the portion of Homatropine 
Hydrabromide taken by the formula: 

100(o / rj 

in which r t and n are the peak response for each impurity 
and the sum of alf peak responses, respectively, obtained 
from the Test solution. In addition to not exceeding the Hm- 
its for each impurity in Tobie 1 , not morę than 0.1% of any 
other individual impurity is found; and not morę than 1.0% 
of total impurities is found. 


Tabie 1 


Impurity 

Relatiye 

Retention 

Time 

Limit 

(%1 

Ma n de lic acid 

0.3 

0.1 

Dehydr ohoma tropi ne 

0.9 

0,5 

Scopolamine 

U 

OJ 

Atropinę 

1.9 

OJ 


Assay— 

Buffer solution ^Dissolye 6.8 g of monobasic potassium 
phosphate and 7.0 g of sodium 1 -heptanesulfonate mono- 
nydrate in 1000 mL of water, adjust with 3 M phosphoric 
acid to a pH of 2.7, and mix. 

Mobile phase —Prepare a filtered and degassed mixture of 
Buffer solution and methanol (67:33). 

Standard preparation —Dissoive an accurately weighed 
quantity of U5P Homatropine Hydrobromide R5 in Mobile 
phase to obtain a solution having a concentration of about 
2 mg per mL, 

System suitability sofution—Pre parę a solution of USP Sco- 
polamine Hydrobromide RS having a concentration of about 
0.1 mg per mL Transfer 10 mL of this solution to a 100-mL 
yolumetric fiask, add 0.5 mL of the Standard preparation, 
and dilute with Mobile phase to vo!ume. 

4ssoy preparatton —Transfer about lOOmg of Homa¬ 
tropine Hydrobromide, accurately weighed, to a 50-mL vob 
umetric fiask, dissolve in and dilute with Mobile phase to 
yolume, and mix. 

Chromatograph ic system (see Chromatography (621))—The 
liguid chromatograph is eguipped with a 210-nm detector 
and a 4.6-mm X 10-cm column that contains 3-pm packing 
LL The flow ratę is about 1.5 mL per minutę. The column 
temperaturę is mamtained at 40 c . Chromatograph the 5fon- 
dard preparation, and record the peak responses as directed 
for Procedurę: the tailing factor is not morę than 2.0; and 
the relatiye standard deyiation for replicate injections is not 
morę than 1.0%. Chromatograph the System suitability solu¬ 
tion, and record the peak responses as directed for Proce¬ 
durę: the resolution between homatropine and scopolamine 
peaks is not less than 1.5, 

Procedurę —Separately inject equal volumes (about 7 jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks, Calculate the quan- 
tity, in mg, of CisHziNCh - HBr in the portion of Homa¬ 
tropine Hydrobromide taken by the formula: 

50C(W*) 

in which C is the concentration, in mg per ml, of USP Ho¬ 
matropine Hydrobromide RS in the Standard preparation; 
and ru and r$ are the peak responses obtained from the 
Assay preparation and the Standard preparation , respectiyely. 
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Homatropine Hydrobromide 
Ophthalmic SoSytion 

» Homatropine Hydrobromide Ophthalmic Solu- 
tion is a stenie, buffered, aqueous solution ot Ho¬ 
matropine Hydrobromide. It contains not less 
than 95.0 percent and not morę than 105.0 per- 
cent of the labeled amount of Ci6H 2 iN0 3 • HBr. !t 
may contain suitable antimicrobial agents. 

EPacEcaging and stoirage— Preserve in tight containers. 

USP Reference standard? {11 )— 

USP Homatropine Hydrobromide RS 

Ed enti f kation— 

A: Proceed with Ophthalmic SoJution as directed under 
Identification—Organie Nitrogenous Bases (181). The specified 
results are obtained. 

B: It responds to the tests for Bromide (191). 

Sterdity Tests (71): meets the requirements. 
pH (791): between 2.5 and 5.0. 

Assay— 

Standard preparation —Accurately welgh about 50 mg of 
USP Homatropine Hydrobromide RS, dIssofve tn water, and 
diiute with water in a volumetric fiask to 100 mL Dilute 
10.0 ml of thls solution with water to 50.0 mL to obtain a 
solution having a known concentration of about 100 pg per 
mL Prepare this solution fresh. 

Assay preparation —Transfer a portion of Ophthalmic Solu- 
tion, equEvalent to 50 mq of homatropine hydrobromide, to 
a 1 00-mL vofumetric fiask, and dilute with water to vo!ume. 
Dii ute 10.0 mL of this solution with water to 50.0 mL. 

Procedurę —Transfer duplicate 2-mL porttons of the Stan¬ 
dard preparation and of the Assay preparation to sępa ratę 
giass-stoppered, 40-mL centrifuge tubes. To one set of two 
tubes add 3 mL of water and 1 mL of sod i u m hydroxide 
solution (1 in 100). Heat these tubes in a boiling water bath 
for 20 minutes, and aflow to cool to room temperaturę. To 
the remaining set of tubes, which serve as blanks for the 
Standard preparation and the Assay preparation f respectrvely, 
add 4 mL of water. To each Lube, add 2 mL of approxi- 
mately 0.2 M ceric sulfate in diluted sulfuric acia (prepared 
by dissolving 12,6 g of ceric ammomum sulfate in 50 mL of 
water and 3 mL of sulfuric add, and diluting with water to 
100 mL) and 20.0 mL of isooctane. Shake by mechanical 
means for 15 minutes, allow the fayers to separate, and re- 
move the isooctane from each tubę. Concomitantly deter- 
minę the absorbances of the isooctane Solutions from the 
hydrolyzed aliquots fn Lem cells at the waveiength of maxi- 
mum absorbance at about 242 nm, with a suitable spectro- 
photometer, against the respective blanks. Calculate the 
quantity, fn mg, of CićHzjNCb- HBr in the portion of 
Ophthalmic SoJution taken by the formula: 

0.5ąAu/As) 

in which C is the concentration, in pg per mL, of USP Ho¬ 
matropine Hydrobromide RS in the Standard preparation; 
and Au and A$ are the absorbances of the Solutions from the 
Assay preparation and the Standard preparation , respectively. 


Homatropine Methylbromide 



C, 7 H 24 BrN03 370.28 

8-Azoniabicydo[3.2.1 Joctane, 3-(hydroxyphenylacetyl)oxy- 
8,8-dimethyl-, bromide, endo-(±)-; 

3a.-Hydroxy-8-methyf-1a/V,5o(tf-tropanium bromide mandę¬ 
ła te; 

(1/?,35,55)-3-[[(2ffS>2-Hydroxy-2-phenylacetyl]oxy]-8,8-di- 
methyL8-azoniabicyclo[3.2.1]octane bromide [80-49-9]. 

DEFINITION 

Homatropine Methylbromide contains NLT 98.0% and NMT 
1 02 . 0 % of C*[7H24BrNO3, calcutated on the dried basis. 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

[NOIE—If differences are observed, dissotve the specimen 
and the Reference Standard separately In methanol, and 
recrystalltze by adding dioxane to each solution.] 

• B. Identification Tests—General, Bromide { 19 1) 

Sampie solution: 50 mg/rnL in water 

Acceptance criteria: Meets the reguirements 

ASSAY 

Proceduro 

Solution A: 3.4 g/L of monobasic potassium phosphate 
and 5 g/L of 1-pentanesulfonk add sodlum salt in water. 
Adjust with a 330-g/L soiution of phosphoric add to a pH 
of 3.0. 

Solution B: Acetonitrife and Solution A ( 3 : 2 ) 

Diluent: Atetonitrile and Solution A (9:41) 

Mobile phase: See the gradient labie betów. 


Time 

£mlnł 

Solution A 
<%) 

Solution B 

(%> 

0 

70 

30 

2 

70 

30 

15 

30 

70 

15,1 

70 

30 

20 

70 

30 


System suitability solution: 0.01 mg/mL each of USP Ho¬ 
matropine Methylbromtde RS and USP Homatropine 
Hydrobromide RS in Diluent 

Standard solution: 2.0 mg/mL of USP Homatropine 
Methy [bromide RS in Diluent 
Sampie soiution: 2.0 mg/ml of Homatropine Methyl- 
bromide in Diluent 
Chromatographic system 

(See Chromatography (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 21 0 nm 
Column: 4.6-mm x 15-cm; 3-pm packing LI 
Flow ratę: 1.4 mL/min 
fnjection size: 5 pi 
System suitability 

Samples: System suitability solution and Standard 
solution 

[N-OTE—The relative retentlon times for homatropine 
methyfbromlde and homatropine hydrobromide are 1.0 
and 1.14, respectively ] 

Suitability reguirements 

Resolution: NLT 2.5 between homatropine methyl- 
bromide and homatropine hydrobromide, System 
suitability solution 

Tailing factor: NMT 1.5 for homatropine methy I- 
bromide peak, System suitability solution 
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Relative standard deviation: NMT 1%, Standard 
solution 
Analysis 

Sampies: Standard solution and Sample solution 
Calcu la te the percentage of C]7H24BrN0 3 in the portion 
of Homatropine Methylbromide taken; 

Result = (ru/r 5 ) x (Q/Cu) x 100 

ru = peak response of Homatropine Methylbromide 
from tne Sample solution 

r* = peak response of homatropine methylbromide 
from tne Standard solution 
C 5 - concentration of the Standard solution 
(mg/mL) 

Cu = concentration of the Sample solution (mg/ml_) 
Acceptance criteria: 98.G%-102.0% on the dried basis 

IMPURITIE5 
Inorganic Impurlties 

* Residue qn Bgnition (281): NMT 0.1% 

Organie Impuritłes 

* Procedurę 

Solution A, Solution B, Drluent, Mobile phase. System 
suitability solution, and Sample solution: Proceed as 
directed m the Assay . 

Standard solution: 0.01 mg/mL of USP Homatropine 
Methylbromide RS in Diluent 
Chroma tog raphic system: Proceed as directed in the 
Assay, except for injection size. 

Injection size: 10 juL 
System suitability 
Sample: System suitability solution 
Suitability requlrements 

Resolution: NLT 2,5 between homatropine methyl- 
bromide and homatropine hydrobromide 
Taiiing factor: NM l 1,5 for the homatropine 
methylbromide peak 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of any indmdual impurity in 
the portion of Homatropine Methylbromide taken: 

Result - (r v /rs) x (Q/Cu) x100 

r y = peak response of each indivrduai impurity 
from the Sample solution 

r s - peak response of homatropine methylbromide 
from tne Standard solution 
Cs - concentration of the Standard solution 
(mg/mL) 

Cu - concentration of the Sample solution (mg/mL) 
[Notę —Reporting levet for impurlties is 0,05%,] 
Acceptance criteria 

Kndividual impurlties: See Impurity Table L 
Total impurlties: NMT 1.0% 

[Notę—D isregard the peak due to the bromide ion 
that elutes ctose to the soivent peak at about 1 
min.] 


Impurity Table 1 


Name 

Relative 

Retentlon 

Time 

Acceptance 

Criteria, 

NMT (%) 

Methy Idehy d roho ma- 
tropi ne brom id e* 

0.94 

0.5 

Homatropine methyf- 
bromtde 

1.0 

- 


a {1 R f 3 s, S S)- 3-[[(2 AS}- 2-Hydroxy-2-ph e ny la c etyl] o* y J-8, S-cfi m ethy I -8* 
azoniabicyclo[3.2,1 ]oct-6-ene. 


Impurity Table 1 (Confinuecf? 


Name 

Relathre 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Homatropine 

hydrobromide 

1,1 

0.5 

Any other indiwidual im- 
_Burity_ 


0,1 


* (1 R, 3$, 55)- HK2KS) *2~Hydroxy-2-p heny lacety I Jo* y>&,8-d fme Lhy f-8- 
azon ia bity do[3 ,2.1 ]oct-6-ene* 

SPEC I FIC TEST5 
■ PH (791) 

Sample sofution: 50 mg/mL in carbon dioxide-free 
water 

Acceptance criteria: 4.5-6*5 

• Loss on DRYING (731): Dry a sample at 105 q to constant 

weight: it ioses NMT 0.5% of its weight. 

ADDITJIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight, light-resistant 
containers. Storę at room temperaturo. 

• USP Reference Standards (11) 

USP Homatropine Methylbromide RS 
USP Homatropine Hydrobromide RS 


Homatropine Methylbromide Tablets 

» Homatropine Methylbromide Tablets contain 
not less than 90.0 percent and not morę than 
110.0 percent of tne labeled amount of 
Ci7H2„BrN0 3 . 

Packaging and storage —Preserve in tiqht, Imht-resistant 
containers, 

USP Reference standards (11 )— 

USP Homatropine Methylbromide RS 
IdentlficatRon—Shake a guantity of finely powdered Tab¬ 
lets, eauivaient to about 10 mg of homatropine methyl¬ 
bromide, with 15 mL of a mixture of egual voJumes of 
methanol and water for 10 minutes, and filter. Evaporate 
the filtra te on a 5team bath to dryness, and dry at 105* for 
1 hour. The residue of homatropine methylbromide so ob- 
tained melts between 190° and 198° (see Class I under 
Melting Rangę or Temperaturę (741)), the temperaturę at 
which distinct liquefaction of the specimen is first observed 
being taken as tne beginning of melting, 

Dissolution (711)— 

Medium: water; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of CizH^BrNO* dis- 
solved from UV absorbances at the wavelength of maximum 
absorbance at about 258 nm of frltered portions of the solu¬ 
tion under test, suitably diluted with Dissolution Medium f if 
necessary, in comparison with a Standard solution having a 
known concentration of USP Homatropine Methylbromide 
RS in the same medium. 

Tolerances —Not less than 75% (Q) of the iabeled amount 
of CtzHz^BrNOj is dtssolved in 45 minutes. 

Uniformity of do sagę u tli I s (905): me et the require- 

ments. 

Procedurę for eon tent uniformity — 

Standard preparation— Transfer about 25 mg of USP Ho- 
matropine Methylbromide RS, acturately weigned, to a 
50-mL Yolumetric fiask, add water to voiume, and mix. 
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Transfer 10.0 ml of this solution to a second 50-mL volu- 
metric fiask, dilute with water Lo volume, and mix. The con¬ 
centration of USP Homatropine Methylbromide RS in the 
Standard preparation is about 100 jag per mL. 

Test preparation— Tr ansfer 1 finely powdered Tablet to a 
yolumetric fiask, suitabfy sized soch that when the specimen 
is diluted to volume, the concentration is equivalent to 
about 100 jag of homatropine methylbromide per mL. Add 
water to about one-half of the vofume of the fiask, shake for 
10 minutes, dilute with water to vo!ume, mix, and filter, dis- 
carding the first 10 mL of fi [tratę. Use the 5ubsequent filtra te 
as direeted in the Procedurę. 

Procedurę— Transfer 2.0 mL each of the Standard prepara¬ 
tion and the Test preparation to separate glass-stoppered, 
50-mL flasks. To each fiask, add OJ mL or sodium hydroxide 
solution (1 in 10), and heat in a water bath at 80° for 
15 minutes. Cool to room temperaturę, add 2.0 mL of 0.2 
M ceric ammonium sulfate in 1 N sulfunc add, and mix. To 
each fiask, add 20.0 ml of n-hexane, and shake for 15 mrn- 
utes. Decant the hexane layers mto separate 1-cm cells, and 
ooncormtantły determine the absorbances of the Solutions tn 
1-cm cells at the wavelength of maximum absorbance at 
about 242 nm, with a suitable spectrophotometer, using n- 
hexane as the blank. Calculate the quantity, in mg, of 
CirLbiBrNGa in the Tablet by the formula: 

(TC/ D)(Au / A s ) 

in whlch T is the labeled guantity, in mg, of homatropine 
methylbromide in the Tablet; C is the concentration, in pg 
per mL, of USP Homatropine Methylbromide R5 in the 5fon- 
dard preparation; 0 is the concentration, in pg per mL, of 
the 7est preparation, based upon the labeled guantity per 
Tablet and the extent of dilution; and A u and As are the 
absorbances of the Solutions from the Test preparation and 
the Standard preparation , respectlvely. 

Assay— 

Standard preparation— Transfer about 25 mg of USP Ho¬ 
matropine Methylbromide RS, accurately weigned, to a 
50-mL voi u metric fiask, dissolve In water, dilute with water 
to volume, and mix. 

Assay preparation-^ Weigh and finely powder not less 
than 20 Tablets. Weigh accurately a portion of the powder, 
equivalent to about 12.5 mg of homatropine methyJ- 
bromide, and shake with 10 mL of water at freguent inter- 
va!s during 30 min utes. Filter under reduced pressure 
through a sintered-glass crucible into a test tubę placed in 
the suction fiask under the ffltering funnel, and wash under 
suction with several smali portlons of water. Transfer the 
contents of the test tubę to a 25-mL volumetric fiask, dilute 
with water to volume, and mix. 

Procedurę— Transfer 10,0 mL each of the Standard prepa¬ 
ration and the Assay preparation to separate test tubes, to 
each add 1 mL of 5 N sulfunc acid and 2 mL of ammonium 
reineckate TS, shake gently but well, and allow to stand for 
1 hour. Filter through a sintered-glass crucible with suction, 
using portions of the flltrate to transfer the precipitate com- 
pletely to the filter, and wash it with three 2-mL portions of 
ice-cold water. Completely dissolve the precipitate by pour- 
ing over it 1-mL portions of acetone with the applicatjon of 
suction, receiving the solution in a 10-mL volumetric fiask, 
add acetone to volume, and mix. Concomitantly determine 
the absorbances of the Solutions in 1-cm cells at the wave- 
length of maximum absorbance at about 525 nm, with a 
suitable spectrophotometer, using acetone as the blank. Cal¬ 
culate the quantity, in mg, of C^H^BrNOi in the portion of 
Tablets taken by tne formula: 

0.025 C(Ao /As) 

in whkh C is the concentration, in pg per mL, of USP Ho¬ 
matropine Methylbromide RS in the Standard preparation ; 
and Au and are the absorbances of the Solutions from the 
Assay preparation and the Standard preparation , respectlvely. 


Homosalate 



CisHmOj 262.34 

Benzole acid, 2-hydroxy, 3,3,5-trimethy!cydohexy! ester; 

3,3,5-Trimet hy Icyc]ohexyI saficylate [118-56-9]. 

DEFINITION 

Homosalate contains NLT 90.0% and NMT 110% of 
OMuOi, calculated on the as-is basis. 

IDENTIFICATION 

* A. 1NFRARED ABSORPTION (197F) 

ASSAY 

* PROCEDURĘ 

Standard solution: 5.0 mg/mL of USP Homosalate RS 
in chloroform 

Sample solution: 5.0 mg/ml of Homosalate in 
chloroform 

Chromatographk system 

(See Chromatography (621), System Suitability.) 

Modę: GC 

Detector: Flame ionization 
Column: 0.53-mm x 30-m column coated with a 
1-jim film of G27 
Temperaturę 
injector: 270° 

Detector: 270° 

Column: See Tobie 1. 


Table 1 


Inltlal 

Temperaturę 

n 

Temperaturę 

Ramp 

(°/min) 

Finał 

Temperaturę 

n 

Hołd Time 
at Finał 
Temperatura 
(m\n) 

70 

6 

220 

S 


Carrier gas; Hydrogen 
Flow ratę: 6 mL/min 
Injection size: 1 pL 
Split ratio: 1:10 
System suitability 
Sample: Standard solution 

[Notę —The relative retention times for the ris-isomer 
and the frons-fsomer are about 0.98 and 1.0, 
respectively.] 

Suitability reąuirements 

Resoiution: NLT 1.0 between the ris-isomer and the 
trons-isomer 

Relative standard devlatron: NMT 2.0% 

Analysis 

Sam pies: Standard sotution and Sample solution 
Calculate the percentage of homosalate (CisH^Oj) in 
the portion of Homosalate taken: 

Resuft - (rjrs) x (Cs/Cu) x 100 

ru - sum of the peak responses for the c/s- and 
trons-mmers from the Sample solution 
r$ = sum of the peak responses for the cis - and 
fram-isomers from the Stondard solution 
Cs = concentration of USP Homosalate RS in the 
Standard solution (mg/mL) 

Cu - concentration of Homosalate in the Sample 
solution (mg/mL) 
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Acceptance criteria: 90.0%~110% on the as-is basis 

SPECIFSC TESTS 

• Specific Gravity (841): 1.049-1,053 

• REFRA<mVE lNDEX (831): 1.516-1.519 at 20* 

ADDITfONAL REQUIREMENT$ 

• Packaging and Storage: Preserve in tight Container*. 

• USP REFERENCE 5TANDARDS (11) 

USP Homosalate RS 


Hyaiuronidase Iniection 

» Hyaiuronidase Injection is a stenie solution of 
dry, soluble enzyme product, prepared from 
mammalian testes and capable ot hydrolyzing 
mucopolysaccharides of tne type of hyaluronić 
acid, in Water for Injection. It contains not less 
than 90.0 percent of the labeled amount of USP 
Hyaiuronidase Units. Hyaiuronidase Injection con¬ 
tains not morę than 0.25 Lig of tyrosine for each 
USP Hyaiuronidase Unit It may contain suitable 
stabilizers. 

PackagEng and storage —Preserve in single-dose or multi- 
ple-dose Container*, preferably of Type I giass, and storę in a 
refrigerator. 

USP Reference standards (11)— 

USP Endotoxrn RS 
USP Hyaiuronidase RS 
USP L-Tyrosine RS 

Racteriai Emdo£oxiins Test (85)—It contains not morę 
than 2.30 USP Endotoxin Units per USP Hyaiuronidase Unit 
pH (791): between 6,4 and 7.4. 

Limit of tyrosine —Transfer an accurately measured vol- 
ume, equivalent to about 120 USP Hyaiuronidase Units, to a 
1 5-mL centrifuge lube calibrated at 6 ml, and evaporate at 
105to dryness. Proceed as directed in Limit of tyrosine 
under Hyaiuronidase for Iniection , beginning with "Add 
200 pL of 6 N sodium hyaroxide/ except to read Hyaiuroni¬ 
dase Injection for Hyaiuronidase for Injection in the second 
paragraph. Catculate the auantity, in jag, of tyrosine in the 
volume of Injection taken by the formula: 

45<Ą,/Aj) 

in which At; and As are the absorbances of the solution from 
the Injection and the Standard solution, respectively: not 
morę than 0.25 pg of tyrosine is found for each USP Hyal- 
uronidase Unit. 

Other reguirements —ft meets the reguirements under In - 
jections and Implonted Drug Products (1). 

Assay— 

Acetale buffer solution, Phosphate buffer solution, Hydro- 
lyzed gelatin, Diiuent for hyaiuronidase Solutions , Serum stock 
solution , Serum solution , Potossium hyafuronote stock solution 
Hyaiuronate solution , and Standard solution —Prepare as di¬ 
rected in the Assay under Hyaiuronidase for injection. 

A ssoy p repara t fan— Q u a n ti ta ti veiy d iI ute a n a ccu ra te I y 
measured volume of Injection with cold Diiuent for hyofuron- 
idase Solutions, on the basis of trial or experience, so that 
the observed absorbances with the three dilutions of the 
Injection fali on the upper, linear part of the standard curve 
prepared as directed in the Procedura . 

Procedurę— Proceed as directed for Procedurę m the Assay 
under Hyaiuronidase for injection. The potency, in USP Hyal- 


uronidase Units, of the portion of Injection taken Is the aver- 
age of the six activity values read from the standard eurve. 


Hyaiuronidase for Iniection 

» Hyaiuronidase for Injection is a sterile, dry, sol¬ 
uble enzyme product prepared from mammalian 
testes and capable of nydrolyzinct mucopolysac¬ 
charides of the type of hyaluronic acid. its po¬ 
tency, in USP Hyaiuronidase Units, is not less 
than the labeled potency. Hyaiuronidase for In- 
jection contains not morę than 0.25 ug of tyro¬ 
sine for each USP Hyaiuronidase Unit. It may 
contain a suitable stabilizer. 

Packaging and storage— Preserve in Containers for Sterile 
Solids as described under Injections and Implanted Drug Prod¬ 
ucts <1), preferably of Type I or Type III glass, and storę at 
controlled room temperaturę. 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Hyaiuronidase RS 
USP L-Tyrosine RS 

SferiRfy Tests (71): meets the reguirements. 

Bacferial Endotoxins Test (85)—It contains not morę 
than 230 USP Endotoxin Units per USP Hyaiuronidase Unit, 
Limit of tyrosine —Dissoh/e the entire contents of 1 or 
morę containers of Hyaiuronidase for Injection in suffident 
water, accurately measured, to give a concentration of 
about 60 USP Hyaiuronidase Units per mL Transfer 2.0 mL 
of the solution to a 15-mL centrifuge tubę calibrated at 

6 ml, and evaporate at 105° to dryness. Add 200 pL of 6 N 
sodium hydroxide, and heat with steam under pressure at 

121° for 3 hours. Add 300 jiL of 7 N sulfuric acid, then add 
1.5 mL of water and 1.5 mL of a 15 in 100 solution of mer- 
cunc sulfate in 5 N sulfuric acid. Heat on a steam bath for 
10 minutes, and cool to room temperaturę. Add 1 mL of 

7 N sulfuric add and 1 mL of sodium nitrite solution (1 in 
500), with shaking. Add water to make 6 mL, mix, centri- 
fuge, and decant the supernatant. Twenty minutes after di- 
luting to 6 mL, determine the absorbance of the superna¬ 
tant at 540 nm, with a suitable speetrophotometer. 

Repeat the preceding test, using the same guantities of 
the same reagents andin the same manner but omitting 
the Hyaiuronidase for Injection and replacing the 1.5 mL of 
water with 1,5 mL of a solution of USP L-Tyrosine RS in 0.4 
N sulfuric acid containing BGjig in each ml. 

Ca kula te the quantity, in pg, of tyrosine in the 2-mL a li- 
ouot of the solution of Hyaiuronidase for Injection taken by 
the formula: 

4 S(A 0 /As) 

in which A u and A$ are the absorbances of the solution from 
Hyaiuronidase for injection and the Standard solution, re- 
spectively: not morę than 0,25 jig of tyrosine Is found for 
each USP Hyaiuronidase Unit. 

Assay— 

Acetale buffer solution —Dissolve 14 g of potassium ace- 
tate and 20.5 mL of glacial acetic add in water to make 
1000 mL 

Phosphate buffer solution— Dissolve 2.5 g of monobastc 
sodium phosphate, 1.0 g of anhydrous dibasrc sodium phos¬ 
phate, and 8,2 g of sodium chioride in water to make 
1000 mL 

Hydrolyzed gelatin—D isso!ve 50 g of bacteriological gela¬ 
tin in 1000 mL of water, heat in an autocfave at 121° for 
90 minutes, and freeze-dry the solution. 
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Diiuent for hyaluronidase Solutions —Mix 250 mL of Phos - 
phate huffer solution with 250 mL of water and, within 
2 hours before use, dissolve 330 mg of Hydroiyzed gelatin in 
the mhcture. 

Serum stock solution— Constitute dried horse serum with 
wafer to its original volume, and dii u te it with 9 voJumes of 
Acetale buffer solution, Adjust with 4 N hydrochioric add to 
a pH of 3,1, and allow the solution to stand at room tem¬ 
peraturę for 18 to 24 hours. Storę the solution at 0 C to 4 D , 
and use within 30 days. 

Serum solution —On the day of the assay, dilute 1 voIume 
of Serum stock solution with 3 vol urnes of Acetale buffer solu¬ 
tion , and adjust to room temperaturę. 

Potassium hyaluronate stock solution —Prepare a stock so¬ 
lution to contain, in each mL, 500 pg of potassium hy¬ 
aluronate, previously dried in vacuum over phosphorus 
pentoxide for 48 hours. Do not keep the hyaluronate over 
phosphorus pentoxide indefinitely. The use of a weighing 
bottie is desirabie. Storę the solution at a temperaturę not 
exceeding 5°, and use within 30 days. 

Hyaluronate solution— On the day of the assay, di lute 1 
voiume of Potassium hyaluronate stock solution with 1 vol- 
ume of Phosphate buffer solution . 

Standard solution ■—Dissolve a suitable guantity of USP Hy¬ 
aluronidase RS, accurately weighed, in cold Diiuent for hyaf- 
uronidase Solutions to obtain a solution having a known eon- 
centration of about 1,5 USP Hyaluronidase Units in each 
mL. Prepare thjs solution immediately before use in the as¬ 
say. 

Assay soiuthn —Dissolve the contents of 1 Container of 
Hyaluronidase for Injection by adding cold Diiuent for hyah 
uronidase directly to the Container. On the basis of trial or 
expertence, dilute the solution so prepared with cold Diiuent 
for hyaluronidase so that the observeo absorbances with the 
three dilutions of Hyaluronidase for Injection fali on the up- 
er, linear part of the standard curve prepared as directed 
elow. 

Procedurę —Prepare a standard concentration-response 
curve by adding to each of twelve 16- x 100-mm test tubes 
500 pL of Hyaluronate solution « To each of two of the tubes 
add, respectively, 500, 400, 300, 200, 100, and 0 ptL of Dil- 
uent for hyaluronidase Solutions . If quantlties of Standard solu¬ 
tion other than those indicated helów are used, charge the 
above-specifled quantities of Diiuent for hyaluronidase Solu¬ 
tions so that the finał volume of solution in each tubę, after 
the addition of the Standard solution , is 1.00 mL 
At 30-secand jntervals, accurately timed, add to each of 
two tubes 0, 100, 200, 300, 400, and 500 pL, respectiyely, 
of Standard solution. Mix the contents by gentle shaking, 
and place each tubę in a water bath maintained at 37 ±0. 
2°. After 30 + 0.25 minutes, remove each tubę, in order, 
from the water bath at 30-second Enteryafs, and immedi¬ 
ately add 4,0 mL of Serum solution. Shake the tubę, and 
allow to stand at room temperaturę for 30 ±2 minutes. 
Again shake the tubę, and determine the absorbance at 640 
nm, with a suitable spectrophotometer. Perform a blank de- 
termination but omit the hyaluronate, and make any neces- 
sary correction. Plot the average absorbance value for each 
level against the hyaluronidase activity expressed En Units, 
and draw the smooth curve that best fits the plotted points. 

Concurrently, to six test tubes add 500 pL of Hyaluronate 
solution and sufficient Diiuent for hyaluronidase Solutions so 
that the finał volume, after the addition of the Assay solu¬ 
tion, Is 1.00 mL. Add, at 30-second interva!s, sufficient Assay 
solution so that duplicate tubes contain about 030, 0,50, 
and 0.70 Unit, respectEve1y* Shake each tubę gently, and 
treat as directed in the preceding paragraph for the Stan¬ 
dard solution, beginning with "place each tubę In a water 
bath," Measure the absorbances in the spectrophotometer, 
and make any necessary correction for the blank. The po- 
tency of Hyaluronidase for Injection Is the average of the six 
acfivity yalues read from the standard curve. 


Hydralazine Hydrochloride 



C s H 5 N 4 HCI 196.64 

Phthalazine, 1-hydrazfno-, monohydrochloride; 
1 -Hydrazinophthaiazine monohydrochloride [304-20-1], 

DEFINITION 

Hydralazine Bydrochloride contains NLT 98.0% and NMT 
102.0% of hydralazine hydrochloride (CgHalSL* ■ HCI), eaf- 
culated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

® B. The retention time of the major peak of the Sample 
solution corresponds to the major peak of the Standard 
solution , as obtained in the Assay. 

* C Identification Tests—General, Chioride (191) 

Sample solution: 0.25 mg/ml solution 
Acceptance criterla: Meets the requirements 

ASSAY 
« Procedurę 

Mobile phase: Dissolye 1.44 g of sodlum dodecyl sul- 
fate and 0.75 g of tetrabu tyłam mon ium bromide In 
770 ml of water, and add 230 mL of acetonitrile, Adjust 
with 0,1 N sulfuric add to a pH of 3.0. 

System suitabillty stock solution: 0,25 mg/mL of USP 
Hydralazine Hydrochloride RS and 0.05 mg/mL of 
phthalazine in 0/1 N acetic add 

System suitabillty solution: 25 pg of USP Hydralazine 
Hydrochloride RS and 5 pg/mL of phthalazine in 0.1 N 
acetic add from System suitabiiity stock solution 
Standard stock solution: 0,4 mg/mL of USP 
Hydralazine Hydrochloride RS, in OJ N acetic add 
Standard solution: 40 (ig/mL of USP Hydralazine Hy¬ 
drochloride RS In OJ N acetic add from Standard stock 
solution 

Sample stock solution: 0.4 mg/mL of Hydralazine Hy- 
drochlonde in 0.1 N acetic acia 

Sample solution: 40 pg/mL of Hydralazine Hydrochlo- 
ride in 0 1 N acetic add prepared as foliows. Transfer a 
suitable amount of the Sample stock solution in a suita¬ 
ble volumetric fiask. Dilute with OJ N acetic acid to 
yolume, and filter, discarding the first 10 mL of the 
filtra te. 

Chrom atographic system 

(See Chromatogropny {621), System Suitabiiity.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4,0-mm x 25-cm; 10-urn packing LI 0 
Fiow ratę: 1 m L/min 
Injection volume: 25 jliL 
System suitabillty 

Sam pies: System suitabiiity solution and Standard 
solution 

[Notę —The re!ative retention times for phthalazine and 
hydralazine hydrochloride are 0.65 and 1.0, 
respective]y.] 

Suitabiiity requirements 

Resolution: NLT 4.0 between the phthalazine and 
hydralazine peaks, System suitabiiity solution 
Relative standard deviation: NMT 2,0%, Standard 
solution 
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Analysis 

Sam pies: Standard solution and Sampte solu don 
Calculate the percentage of hydrafazine hydrochloride 
(CtiHflN^ • HC3) in the portion of Hydralazine Hydro- 
chloride taken: 

Result = (ru/ri) x (Cs/ Qi) x 100 

ru — peak response nf hydralazine from the Sampie 
solution 

r$ - peak response of hydrafazine from Lhe 
Standard solution 

Q - concentration of Ehe USP Hydralazine 
Hydrochlonde RS In Standard solution 
(pg/nnL) 

Cu - concentration of Hydralazine Hydrochloride in 
the Sampie solution (fig/mL) 

Acceptance criteria: 98.0%-i 02.0% on the dried basis 

IMPURIT1ES 

• Residue on Sgnition (281): NMT 0.1% 

Delete the following: 

•• Heaw Metals, Method li (231): NMT 20 ppm# (oruciat t- 

Jan- 2018 } 

» Organic Impurities 

Mobile phase and System suitability solution: Prepare 

as direeted in the 4$say. 

Sampie solution: 0,5 mg/ml of Hydralazine Hydrochlo- 
rfde In 0.1 N acetic add prepared as follows, Transfer a 
suitable amount of Hydralazine Hydrochloride to a suit- 
able volumetric fiask. Add 0.1 N acetfc add to flJI about 
60% of the total volume, and sonicate to dissofve, 

Cool, and dilute with OJ N acetic add to volume, 
Chromatographic system: Proceed as direeted in the 
Assay ; except use an injection volume of 20 pL. 

System suitability 
Sampie: Sys tern su itabllity sol u don 
[NOTĘ—The refative retention times for phthalazlne and 
hydralazine hydrochloride are 0.65 and 1,0, 
respectively,] 

Suitability requirements 

Resolution: NLT 4,0 between the phthalazlne and 
hydralazine peaks 
Analysis 

Sampie: Sampie solution 

Calculate the percentage of each peak, other than the 
solvent peak and the nydralazine peak, in the portion 
of Hydralazine Hydrochloride taken: 

Result = (rufrj) x 1 00 

ru = peak response of each peak 
r T - sum of the responses of aII the peaks, 
excluding that of the so!vent peak 
Acceptance criteria 
Total impurities: NMT 1,0% 

* Limit of Hydrazine 

Buffer: Dlssolve 5.82 g of dlbasic sodlum phosphate 
and 3.81 g of monobasic potassium phosphate in 1 L of 
water, and adjust with erther 1 N sodium hydroxide or 
I N phosphoric acld to a pH of 7.0 ± 0 J. 

Mobile phase: Dissolve 300 mg of edetate disodium in 
300 mL of water in a H volumetric fiask. Di lute with 
acetonitriJe to volume. 

Benzaldehyde solution: Transfer 1.0 mL of benzalde¬ 
hyde into a 100-mL volumetnc fiask, and dilute with a 
mlxture of methanol and water (9:1) to vofume. 
Acetonitrile solution: Transfer 300 ml of water to a 
1000-mL volumetnc fiask, and dilute with acetonitrile to 
volume. 

Standard stock solution: 0.65 mg/mL of hydrazine ć\- 
hydrochloride in water 


Standard solution 1: 0,325 pg/mL of hydrazine dihy- 
drochloride in water from Standard stock solution 
Standard solution 2: Transfer 1.0 mL of Standard solu¬ 
tion 1 into a 10-ml reaction vessel. Add 4.0 mL of Ben¬ 
zaldehyde solution , and shake by mechanieal means for 
20 min. 

Standard solution 3: Transfer 2,0 mL of Standard solu¬ 
tion 2 to a 5-mL volumetric fiask, and dilute with Aceto¬ 
nitrile solution to volume, 

Extraction column: Conditionthe Extraction column 
(specified under Sampie solution) as follows. Wash the 
column with two 2,Q-mL portions of hexanes, and dry 
with the aid of a vacuum for 2 min. Wash the column 
with two 2,0-mL portions of methanol, two 2.0-mL por¬ 
tions of water, and two 2,0-mL portions of the Buffer. 

At no time after the hexanes wash should the column 
be allowed to dry out. 

Sampie solution: Transfer about 20 mg of Hydralazine 
Hydrochloride to a 10-mL reaction vessel, and dlssolve 
in 1,0 mL of water. Add 4.0 mL of Benzaldehyde solu¬ 
tion, and shake by mechanlcal means for 20 min. Pipet 
2.0 mL of thb solution into a freshly conditioned solid 
phase Extraction column containing hen ze n es u If o nic add 
strong cation-exchange packing with a sorbent-mass to 
column volume ratio of 500 mg per 3 mL, or equiva- 
lent, and elute Into a 5-mL volumetric fiask. Wash the 
column with two 1.5-mL portions of Acetonitrile solu¬ 
tion , cotlecting the washings with the eluate, and dilute 
with Acetonitrile solution to vofume. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 310 nm 

Column: 4.0-mm x 25-cm; 10-jim packing LI 
Flo w ratę: 1 m L/m In 
injection volume: 20 pL 
System suitability 
Sampie: Standard solution 
[Notę—T he relath/e retention times for hydralazine 
derivative and hydrazine derivative are about 1.0 and 
1,5, respectively.] 

Suitability regurrements 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sampie solution 
Calculate the percentage of hydrazine in the portion of 
hydralazine hydrochloride (CeHgN^ ■ HCJ) taken: 

Result - (rjrs) x (Cs/Cu) x x ] 00 

ru - peak response of hydrazine from the Sampie 
solution 

r$ = peak response of hydrazine from the Standard 
solution 

C s - concentration of hydrazine di hydrochloride in 
the Standard solution (pg/mL) 

Cu = concentration of hydralazine hydrochloride in 
the Sampie solution (pg/mL) 

M r j - molecular weight of hydrazine, 32.05 
M r2 = molecular weight of hydrazine 
dihydrochforide, 104.97 
Acceptance criteria: NMT 0.001% 

SPECIFIC TESTS 
® pH (791) 

Sampie solution: 20 mg/mL solution 
Acceptance criteria: 3.5-4.2 
o Lass on Drying (731) 

Analysis: Dry at 110° for 15 h, 

Acceptance criteria: NMT 0.5% 

* Water-Insoluble Substances 
Sampie: 2.0 g 

Analysis: Transfer the Sampie to a 250-mL conical fiask. 
Add 100 mL of water, and shake by mechanical means 
for 30 min. Filter the solution through a tared sintered- 
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glass erucible, and wash into the cructbie any undis- 
solved residue remaining in the fiask. Wash the residue 
with Lhree 10-mL portlons of water, dry at 105° for 3 h, 
cool, and weigh. 

Acceptance critena: Weight of the residue does not ex- 
ceed 10 mg (0.5%). 

ADDITIONAL REQUBREMENTS 

e Packaging anh Storage: Preservp in light containers. 

Storę at contro!led room temperaturę. 

* USP Reference Standard s (11) 

USP Hydralazine Hydrochbride RS 


Hydralazine HydrocBiBoride Injectlon 

DEFINITION 

Hydralazine Hydrochloride Injection is a sterite solution of 

Hydralazine Hydrochloride in Water for Injectlon. It con- 

tains NLT 95,0% and NMT 105.0% of the iabeled amount 

of hydralazine hydrochloride {C B HaN 4 ■ HC1). 

IDENTIFICATION 

* A. 0NFRARED ABSORPTIOW 

Sample: A volume of Injection, equivalent to 60 mg of 
hyaralazine hydrochloride, Mix the Sample with a quan- 
tity of 1 N hydrochloric add suffident to prepare 25 ml_ 
of solution. Place 20 ml of this solution in a separator, 
wash with lO mL of methylene chloride, and discard 
the methylene chloride washing, Mix the aqueous solu¬ 
tion in the separator with 2 ml of sodium nltrlte solu- 
tion (14 mg/mL). Add 10 mL of methylene chloride, 
shake by mechanlcal means for 5 min, and allow the 
layers to separate. Pass the methylene chloride layer 
through a filter of anhydrous sodium sulfate, previously 
washed with methylene chloride, and collect the sotu- 
tion in a 50-mL beaker. Evaporate to dryness with the 
ald of gentle heat and a stream of dry nitrogen. 

Acceptance criteria: The IR absorption spectrum of a 
potassium bromide dispersion of the residue so ob- 
tained exhibits maxima only at the same wavelengths 
as those of USP Hydralazine Hydrochloride RS simrlarfy 
treated and p repa red. 

ASSAY 

* Procedurę 

Sample solution: Transfer an amount equivalent to 
100 mg of hydralazine hydrochloride from a suttable 
volume of Injection in a 250-mL iodine fiask. Add 
20 mL of hydrochloric add, coot to room temperaturę, 
and add 5 mL of chloroform. 

Analysis: Titrate with 0,02 M potassium iodate VS until 
the purple color of iodine disappears from the chloro¬ 
form, adding the last portion of the potassium iodate 
solution dropwise and agitating the mixture yigorously 
and continuousiy. Each mL of 0,02 M potassium iodate 
is equivalent to 3.933 mg of hydralazine hydrochloride 
(CbHaN4 ■ HCI). 

Acceptance criteria: 95.0%-105.0% 

SPECSFBC TEST5 

*pH{791): 3,4-4,4 

* Bacterial Endotoxins Test (85): NMT 1.45 USF Endo- 

toxin Units/mg 

* PARTICULATE EVIatter IN Injections (788): Meets the re- 

quirements for smatlwolume injections 

* OlHER REQUfREMENTS: Meets the requirements in injec¬ 

tions and Impfanted Drug Products (1) 

ADD1TIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in single-dose or mul- 

tiple-dose containers, preferably of Type I gfass. 


» USP Reference Standards (11) 

USP Endotoxin RS 

USP Hydralazine Hydrochloride RS 


Hydralazine Hydrochloride 
Compoianded Orał SoiŁition 

DEFINITION 

Hydralazine Hydrochloride Compounded Orał Solution eon- 
tains NLT 90.0% and NMT 110.0% of the Iabeled amount 
of hydralazine hydrochloride (C s HgN.j ■ HCI), 

Prepare Hydralazine Hydrochloride Compounded Orał Solu- 
tion of the desrgnated percentage strength as follows (see 
Pharmaceutical Compounding—Non stenie Preparations 
(795)). 


Hydralazine Hydrodilonde 


For 0.1% OraE Solution 

100 mq 

For 1.0% Oraf Solution 

1.0 ci 

Sorbitol Solution (70%) 

40 g 

Methyl para hen 

65 mci 

ProoylDaraben 

35 mq 

Prooylene Glycof 

10 q , 

Asoaitame 

50 ma 

Purjfied Water, a suffident quantity to 
make 

1 00 mL 


Dissolve the Hydralazine Hydrochloride in 30 mL of Puńfled 
Water, add the Asportame, and shake or stir until the 
solids have dissolved, Add the Sorbitol Solution* In a sepa- 
rate Container, dissolve an aliquot portion of an intimate 
homogeneous mixture of accurately weighed quantities of 
Methylparaben and Propylparaben in the Propylen? Glycol , 
and, with stirring, add this mixture to the solution eon- 
taining the Hydralazine Hydrochloride. Add suffident Purh 
fied Water to make the preparation measure 100 ml, and 
rmx. 

[Notę—H ydralazine reacts with many flavors; do not add 
flavors when compounding.] 

5PECBFIC TESTS 

o PH (791): 3.0-5,0 

ADDITIONAI REQUIREMENTS 

* Packaging and Storage: Package in a sultable light-resis- 
tant glass or plastic bottle, with a child-resistant closure. 
Storę in a refrlgerator. 

* Beyond-Use Datę: NMT 30 days after the datę on whlch 
it was compounded when stored In a refrigerator 

* Iabeling: Label it to State the Beyond-Use Dotę and that 
it is to be stored in a refrlgerator. 


Hydralazine Hydrochloride Tablets 

DEFINITION 

Hydralazine Hydrochloride Tablets contain NLT 90,0% and 
NMT 110.0% of the Iabeled amount of hydralazine hy¬ 
drochloride (CbH*N 4 ■ HCI). 

IDENTIFICATION 
« A. Bnfrared Absorption (197K) 

Sample: Transfer an amount equlvalent to 100 mg of 
hydralazine hydrochloride from flnety powdered Tablets 
to a glass-stoppered fiask. Add 40 ml of 1 N hydrochlo¬ 
ric add, shake by mechanical means for 5 min, and 
filier, discarding the ffrst few mL of the fil tratę. Place 
20 mL of the filtra te in a separator, wash with 10 mL of 




















USP40 


Official Monographs / Hydrochloric 4495 


methylene chloride, and discard the methylene chloride 
washing. Mix the aąueous solution in the separator 
with 2 mL of 14 mg/mL sodium nitrfte solution, add 
10 mL of methylene chloride, shake by mechanfcaJ 
means for 5 min, and allow the layers to separate. Pass 
the methylene chloride layer through a filter of anhy- 
drous sodium suifate previously washed with methylene 
chloride, and collect the solution in a 50-mL beaker, 
Evaporate to dryness with the aid of gentle heat and a 
stream of dry nitrogen, 

Acceptance criteria: Meet the reąuirements 

• B. The retention time of the major peak of the Somple 

solution corresponds to that of the Standard solution , as 
obtained in the Assoy. 

AS5AY 

* PROCEDURĘ 

Mobile phase: Dissolve 1.44 g of sodium dodecyl sul* 
fate and 0.75 g of tetrabutytammonium bromide in 
770 mL of water, and add 230 mL of acelonitrile. Adjust 
with 0.1 N sulfuric acid to a ęH of 3.0. 

System suitability stock solution; 0,25 mg/mL of USP 
Hydralazine Hydrochloride RS and 0,05 mg/mL of 
phthalazine in 0,1 N acetic acid 

System suitability solution: 25 ^ig of USP Hydralazine 
Hydrochloride RS and 5 ^ig/mL of phthalazine in 0.1 N 
acetic acid from System suitability stock solution 
Standard stock solution: 0,4 mg/mL of USP 
Hydralazine Hydrochloride RS in 0.1 N acetic acid 
Standard solution: 40 pg/mL of USP Hydralazine Hy¬ 
drochloride RS in 0,1 N acetic acid from Standard stock 
solution 

Sample stock solution: Nominafly 0.4 mg/mL of 
hyoralazine hydrochloride from NLT 20 fineEy powdered 
Tablets in 0.1 N acetic acid. Centrifuge the solution. 
Sample solution: NominalJy 40 j.iq/mL of hydralazine 
hydrochloride in OJ N acetic acicffrom the elear liąuid 
of Sample stock solution 
Chroma tog raphic system 
(See Chromatography <621), System Suitability,) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.0-mm x 25-cm; 10-jim packing L10 
Ffow ratę: 1 mL/min 
Injectlon volume: 25 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę —The relative retention limes for phthalazine and 
hydralazine hydrochloride are about 0,65 and 1.0, 
respectively.] 

Suitability reąuirements 

Resoiution: NLT 4.0 between the phthalazine and 
hydralazine peaks, System suitability solution 
Relative standard deviation: NMT 2,0% y Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of the labeled amount of 
hydralazine hydrochloride (CeHsN. t ■ HC) in the portion 
of Tablets taken; 

Result « (rJrS) x (Cj/Cy) x 100 

tu = peak response of hydralazine from the Sample 
solution 

H * peak response of hydralazine from the 
Standard solution 

C$ - concentration of USP Hydralazine 

Hydrochloride RS in the Standard solution 
Cug/mL) 


Cu - nominał concentration of hydralazine 

hydrochloride in the Sample solution (pg/mL) 
Acceptance criteria: 90,0%-l 10,0% 

PERFORMANCE TESTS 

• DissourrioN (711) 

Medium: 0.01 N hydrochloric acid; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Standard solution: A known concentration of USP 
Hydralazine Hydrochloride RS rn Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable filter, and difute with Medium , if 
necessary, to a concentration similar to that of the Sforr- 
dard solution. 

Instrumentał conditions 
Modę: UV 

Analytical wavelength: Maximum absorbance at 
about 260 nm 
Analysis 

Samples: Standard solution and Sample solution 
Determine the pereentage of the labeled amount of 
hydralazine hydrochloride (CeH s N 4 ■ HCI) dissolved. 
Tolerances: NLT 75% (Q) of the labeled amount of 
hydralazine hydrochloride (C ft H B N 4 - HCI) is dissolved, 

* UNJFORMrry of Dosage Units (905): Meet the 
reąuirements 

ADDETiONAL REQUIREMENTS 

* Packagimc and Storage: Preserve in tight, light-resistant 
containers. 

• USP Reference Standard* (11) 

USP Hydralazine Hydrochlonde RS 


Hydrochloric Acid Compounded 
Injection' 

DEFINmON 

Hydrochloric Acid Compounded Injection contalns NLT 90% 
and NMT 110% of tne labeled amount of hydrochloric 
acid (HCI), equivalent to NLT 328 mg and NMT 401 mg 
of hydrochfonc acid (HCI) in 1 00 mL. 

Prepare Hydrochloric Acid Compounded Injection, 0,1 N, as 
follows (see Pbarmaceutical Compounding—Stenie Prepara- 
tions {797% 


Hydrochloric Add, 1.0 N 

10 mL 

Sodium Chloride Injection, 0.45% or 0.9%, a 
sufficient auantity to make 

100 ml 


Prepare hO N Hydrochloric Acid by adding Hydrochloric Acid 
to Purified Water in an appropnate volumetric fiask with 
continuous stirring. Allow the solution fo cool to room 
temperaturę, add suffkient Purified Water to bring to finał 
volume, and continue mixing for 1 min. Pass through a 
compatibte filter of 0.45-pm porę size to reduce partlcu- 
late matter load. Accurately measure the nonsterile hO N 
Hydrochloric Add with an appropriate glass or plasttc de* 
vice, and accurately dilute to finał volume with 0> J !S% or 
0.9% Sodium Chloride Injection. Steniize the solution by 
passing through a steriie add-compatible membranę filter 
of 0,2-pm porę size into a steriie intravenous polypropy- 
lene Container in an ISO Class 5 environment, [Ngte—T his 
is a high-risk level compounded steriie prepa radon (C5P) 
that shall be prepared according to Pbarmaceutical Com- 
pounding—Steriie Preparations (797).] 
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AS5AY 
* Procedurę 

Sample: 25 mL 
Blank: 25 mL of water 
Titrimetric system 
(See Titrimetry (5 41).} 

Modę: Direct titration 
Titrant: 0,5 N sodium hydroxide V5 
Endpoint detection: Visual 
Analysis: Place the Sample In a conical fiask, add 
methyl red T5, and titrate with Titrant. 

Calculate the weight of hydrochlonc add in lOOmL: 

Result = [(Vs - V B ) x N x F\ x D 


V$ - 7/fronf volume consumed by the Sample (ml) 

Vb - Titrant volume consumed by the Blank (mL) 

N = actual normallty of the Titrant (mEq/mL) 

F = equivalency factor, 36.46 mg/mEq 

D = dilution factor, 4 

Acceptance criteria: 328^01 mg in 100 mL 

SPECIFIC TESTS 

e pH (791): 1.0-1.2 

* Steriuty Tests (71): It meets the reguirements when 

tested as directed under Test for Steńlity of the Product to 
Be Examined, Membranę Fiitration. 

* Bacteriai ENDOTOXtNS Test (85): NIMI 1,5 USP Endo- 

toxin Units/mL 



ADD1TIONAL IREQUSRESVaENTS 

■ Packaging amd Storage: Package in a single-dose pofy- 
propylene Container. Storę at controlled room tempera- 
turę or in a refrigerator. 

® IBeyond-Use Datę: If a sterifity test and bacteriai endo- 
toxin test is passed, NMT 120 days when stored at con¬ 
trolled room temperaturę or in a refrigerator. In the ab- 
sence of passing a sterifity test and endotoxin test, the 
storage periods at controlled room temperaturę or cold 
temperaturę for high-risk fevel CSPs applies (see CSP Mi- 
crobial Contamination Risk Levels in Pharmaceutical Com- 
pounding—Sterile Preparations (797)), 

* Labeling: La bel it Hydroehloric Acid Compounded Injec- 
tion, 0,1 N. Labet it to state that this is a single-dose 
Container. Label it to state the Beyond-Use Datę . 
o y$p reference Standards (11) 

USP Endotoxin RS 


HydrochBorothiazide 



GHaCIN^S? 297.74 

2H- 1,2,4-Benzothiadia2ine-7-sulfonamide y ó-chforo-3,4- 
di hydro-, 1,1-dioxide; 

ó-Chlor0-3,4-dihydro-2M-1,2,4-benzothiadiazine-7- 
sulfonamide 1,1-dtoxide [58-93-5]. 

OEFIN1T10N 

HydrochJorothiazide contains NLT 98.0% and NMT 102.0% 
of hydrochlorothiazide (CzHflCINiO^Sz), calculated on the 
dried basis, 

IDENTIFICATION 

e A. INFRARED ABSORFTION (197K) 

Sample: Potassfum bromfde-hydrochlorothlazide mix- 
turę, previously heated at 105 D for 2 h 


Acceptance criteria: Meets the requirements 
e B, Ultraviolet Absorptiom (197U) 

Sample solution: 10 pg/mL in methanol 
Acceptance criteria: Meets the requirements 

ASSAY 
o Procedurę 

Buffer: 2.76 g of monobasic sodium phosphate In a 
1000-mL volumetnc fiask. Add 990 mL of water. Adjust 
with phosphoric acid to a pH of 2.7 ± 0.1, and dllute 
with water to vo!ume. 

Diluent: Acetonitrile and Buffer (3:7) 

Solution A: Acetonitrile and methanol (3:1) 

Solution B: Anhydrous formie add in water (5 in 1000) 
Mobile phase: See Tobie 1. 


Table 1 


Tome 

(mini 

Solution A 

Solution B 
(%> 

0 

3 

97 

5 

3 

97 

14 

36 

64 

18 

3 

97 

20 

3 

97 


System suitability solution: 0.32 mg/mL of USP Hydro- 
chlorothiaztde RS, 0.0032 mg/mL of USP Chlorothiazide 
RS, and 0.0032 mg/mL of USP Benzothiadiazine Related 
Compound A RS in Diluent; sonicate if necessary to dis- 
solye. Pass a portion through a fllter of 0,45-pm or finer 
porę size. 

Standard solution: 0.32 mg/mL of USP Hydrochlorothi¬ 
azide RS in Diluent Sonicate if necessary to dissolve. 

Pass a portion through a filter of 0.45-pm or finer porę 
size. 

Sample solution: 0,32 ma/ml of Hydrochlorothiazide 
in Diluent , prepared as folTows. Transfer 32 mg of Hy- 
drochlorotniazide into a 100-mL yolumetric fiask. Add 
70 mL of Diluent, sonicate for 10 min if necessary to 
dissolve, and aliow to cooJ to ambient temperaturę. Di- 
lute with Diluent to volume. Pass a portion through a 
filter of 0.45-jam or finer porę size. 

Chromatographic system 
(See Chromatograpny <621X System Suitability ,) 

Modę: LC 

Detector: UV 275 nm 

Column: 4.6-mm x 5-cm; 3,5-j.im packing LI 
Column temperaturę: 35° 

Flow ratę: 1 ml/min 
Injection volume: 10 pi 
System suitability 

S a m p 1 e s: Systern suitability solu don and Stan dard 
solution 

[Notę —See Table 2 for the relative retention times.] 
Chroma tograph the Diluent to check for interference 
by system-related peaks. 

Suitability reąuirements 

Resolution: NLT 2.0 between benzothiadiazine re¬ 
lated compound A and chlorothiazide and NLT 1.5 
between chlorothiazide and hydrochlorothiazide, Sys¬ 
tem suitability solution 

Tailing factor: NMT 1.5 tor the peaks tor 
benzothiadiazine related compound A, chlorothiazide, 
and hydrochlorothiazide, System suitability solution 
Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samptes: Standard solution and Sample solution 
Calculate the percentage of hydrochlorothiazide 
(CjHsCJN^CbSs) in the portion of Hydrochlorothiazide 
taken: 


Result - (fu/rj) x (G/Ct/) x 100 
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ru = peak response of hydrochlorothiazide from the 
Sample soiution 

r$ - peak response of hydrochlorothEazide from the 
Standard soiution 

Cs - concentration of USP Hydrochlorothiazide RS 
En the Standard soiution (mg/mL) 

Q - concentration of Hydrach forothiazide En the 
Sample soiution (mg/mL) 

Acceptance crrteria: 9S.0%-102,0% on the dried basis 

mpumrms 

o Residue oh ICNITION (2S1); NMT 0,1% 

* Chloride and Sulfate, Chloride (221) 

Sample soiution: Shake 0,50 g with 40 ml of water for 
5 min, and filter. 

Acceptance criteria: 0.035%; the filtrate shows no 
morę chloride than corresponds to 0.25 mL of 0.020 N 
hydrochlonc acid. 

o Selenium (291) 

Sample: 200 mg 

Acceptance criteria: NMT 30 ppm 
Deiete the foftawing: 

•* heavy Metals, Method II (231): NMT 10 ppm* miaa \ 

|an-201&} 

e ORGAN1C IMPURITIES 

Diluent, Soiution A, Soiution B, Mobile phase, System 
suitabifity soiution, and Chromatograpnic system: 
Proceed as directed In the Assay. 

Quantitative limit soiution: OJ 6 j.ig/mL of USP Hydro¬ 
chlorothiazide RS in DiluenL Sonicate if necessary to 
disso|ve. 

Sample soiution: 0,32 mg/mL of Hydrochiorothiazfde 
m Diluent, p rep a red as follows. Transfer 32 mg of Hy¬ 
drochlorothiazide into a 100-mL voiumetric fiask, Add 
70 ml of Diluent f sonicate for 10 mtn if necessary to 
dissolve, and allow to cool to ambient temperaturę. Di- 
lute with Diluent to volume, mix, and pass a portion 
through a filter of 0.45-pm or finer porę size. 

System suitability 

Sam pies: System suita bil i ty soiution and Quantitative 
limit soiution 

[Notę —See labie 2 for the relative retention times.J 
Suitability requirements 

Resolution: NLT 2.0 between benzothiadiazine re~ 
lated compound A and chiorothiazide and NLT 1.5 
between chiorothiazide and hydrochlorothiazide, Sys¬ 
tem suitabifity soiution 
Tailing factor: NMT 1.5 for the peaks for 
benzothiadiazine related compound A, chiorothiazide, 
and hydrochlorothiazide, System suitability soiution 
Relative standard deviation: NMT 5.0% for 
benzothiadiazine related compound A and chlorothia- 
zlde, System suitability soiution; NMT 25% for hydro- 
chlorothiazide, based on 3 replicate injections, Quan- 
titative limit soiution 
Analysis 

Sample: Sample soiution 

Calculate the percentage of each impurity En the por- 
tion of Hydrochiorothiazfde taken: 

Result = (Ru/Rt) x 100 

Ru ~ ratio of the peak area for each impurity to its 
response factor 

Rr = sum of the ratlos of alt the peak areas to fheir 
respective response factors 
Acceptance criteria: See Tobie 2 > 


Tabie 2 


Name 

Relative 

Reten¬ 

tion 

Time 

Refative 

Re- 

sponse 

Factor 

Acceptance 

Criteria, 

NMT 

Benzothiadiazine relat* 
ed compound A 

0.5 

0.54 

7.0 

Chiorothiazide 

0.8 

0.63 

0.5 

H vd roc h lo rot hia zi de 

1.0 

_ 

__ 

5-ChEorohydrochloro- 

thiazide 

2.1 


0.5 

Hy d ro di 1 o roth i azid e 
dimer s 

2,6 

— 

0.5 

Any other Endiyidual 
impurity 

— 

1,0 

0.5 

Totaf impurities 

— 

— 

0.9 b 


3 ó-Chloro-A/ Rfi^chfor^Z^dfamoyl 2, 3-dihydro^4tf-l ,2,4- 
benzothiadiazine-4-yi 1,1 -dtoxide)nnGthyl]3 # 4^dihydro-2H-l. r 2,4- 
benzolhiadiazme-Z-sulfonamide 1,1 -dioxide. 
b Excludmg benzothiadiazine related compound A. 

SPECIFiC TESTS 

• Loss on Drying (731) 

Analysis: Dry a sample at 10S a for 1 h. 
Acceptance criteria: NMT 0,5% 

ADDITIONAL R£QUIREMENT5 

• Packaging and Storage: Preserve in welhclosed 
containers. 

• USP Reference Standards (11) 

USP Benzothiadiazine Related Compound A RS 
4-Amino-6-chJoro-1,3-benzenedisulfonarmde. 
C^ON^S* 285.73 
USP Chiorothiazide RS 
USP Hydrochiorothiazfde RS 


HydrochBorothaazade Capsules 

DEFINITION 

Hydrochlorothiazide Capsules contain NLT 90,0% and NMT 
110.0% of the labeled amount of hydrochlorothiazide 
(C 7 H e ClN 3 0„S 2 ). 

IDENTIFICATION 

® A. The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution, as 
obtained in the Assay. 

ASSAY 

*> Procedurę 

Buffer: 1 3.8 g/L of monobasic sodtum phosphate 
Mobile phase: Acetonifrlle and Buffer (10:90). Adjust 
with 10% (v/v) phosphorEc add to a pH of 3.0 ± OJ, 
Pass through a filter of 0.45-pm porę size. 

System suitability soiution: OJ 5 mg/mL each of USP 
HydrochlorothiazEde RS and USP Chiorothiazide R5 in 
Mobile phase. Sonicate to completely dissolve. 

Standard stock soiution: 0,50-mg/mL soiution pre- 
pared as follows: Dissolve a guantity of USP Hydrochlo¬ 
rothiazide RS in acetonitrile (10% of the volume of the 
fiask), and dilute with Mobile phase. Sonicate to com- 
pletely dissoNe. 

Standard soiution: 50-pg/mL soiution tn Mobile phase 
from the Standard stock soiution . Sonicate to completely 
dissoh/e. 

Sample stock soiution: 0,25 mg/mL of hydrochlorothi¬ 
azide soiution prepared as follows: Transfer a number of 
Capsules into a suitable voiumetric fiask. Add water, 

1 0% of the volume of the fiask, and sonicate for 10 
min with vigorous shaking. Add Buffer ; 20% of the vol- 
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ume of the fiask, and again sonicate for 10 min, Add 
acetonitnle up to 40% of the volume of the fiask, and 
sonicate for 30 min. Difute with Buffer to volume, and 
pass through a suitable filter of 0.45-fim porę size. 
Sample solutlon: 50 pg/mL of hydrochiorothiazide in 
Mobile phase from the 5 ample stock solution 
Chroma tographic system 
(See Chromatogropny {621), System Suitability.) 

Modc: LC 

Detector: UV 2 72 nm 
Coiumn: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 2.0 m L/min 
Injectlon voiume: 20 pL 
System suitability 

Samples: System suitability salution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 2*0 between chlorothiazide and hy- 
drochiorothiazide, System suitability solution 
Tai ling factor: NMT 2.0, Standard solution 
Coiumn efficiency: NLT 4000 theoretical plates. 
Standard solution 

Relatfve standard deviation: NMT 2.0% f Standard 
solution 
AnalysEs 

Samples: Standard solution and Sample solution 
Calculate the percentage of the iabeled amount of hy- 
drochiorothiazide (OflaCINjO^Sz) in the portion of 
Capsules taken: 

Result = (ru/fs) x (CdCo) x 100 

ru = peak response of hydrochiorothiazide from the 
Sample solution 

fi = peak response of hydrochiorothiazide from the 
Standard solution 

Ci - concentration of hydrochiorothiazide in the 
Standard solution (pg/mL) 

Cu = nominał concentration of hydrochiorothiazide 
in the Sample solution (pg/mL) 

Acceptance criteria: 90.0%-! 10,0% 

PERFORMANCE TESTS 
• Dissolution (711) 

Test 1 

Medium: 0,1 N bydrochioric add; 900 ml 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard solution: 6«75-pg/mL solution prepared as 
follows: Dissolve a ouantrty of USP Hydrochiorothiazide 
RS in acetonitnle (10% of the volume of the fiask), and 
difute with Medium. Sonicate to completely dissoive. 
Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0,45-pm porę size. Di- 
lute with Medium to a concentration similar to the 
Standard solution. 

Analytical wavelength: UV 272 nm 
Pathlength: 1 cm 
Biank: Medium 

Calculate the percentage of the Iabeled amount of hy- 
drochiorothiazide (C/HaCINiChSż) dissolved: 

Result = (A v /A 5 ) x (Cdi) xDsd/x 100 

Au = absorbance of the Sample solution 
Ai - absorbance of the Standard solution 
Ci - concentration of hydrochiorothiazide in the 
Standard solution (mg/mL) 

L ~ label daim (mg/Capsule) 

D = dilution for the Sample solution 
V = volume of Medium, 900 mL 
Toierances: NLT 80% (Q) of the Iabeled amount of 
hydrochiorothiazide (CzHuCINaC^Sż) is dissolved. 

Test 2: II the product complies with this test, the label- 
Ing indicates that it meets USP Dissolution Test 2 r 


Medium: 0,01 N hydro chi one add; 900 ml 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard stock solution: 0.35 mg/mL of USP Hydro- 
chlorothiazide RS in Medium. An amount of acetoni- 
trrle, not exeeeding 25% of the finał vofume, may be 
used to help solubtlize hydrochiorothiazide. 

Standard solution: (£/90Q) mg/mL of hydrochJorothf- 
azide in Medium, from the Standard stock solution, 
where £ is the Capsule label daim in mg 
Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0,45-pm porę size, 
Empty capsules solution: Place 10 Capsules into a 
900-mL volumetric fiask. Slowiy add 800 mL of Me¬ 
dium pre-heated to 37°, and stir until dissolved. Cool 
to room temperaturę, and d ilu te with Medium to 
volume, 

Analytical wavelength: UV 272 nm 
Pathlength: 1 cm 
Blank: Medium 

Calculate the percentage of the Iabeled amount of hy¬ 
drochiorothiazide (OHtiCINiChSz) dissolved: 

Result = [(A u - A k )/A s ] x (Cdi) x 1/ x 100 

Au = absorbance of the Sample solution 

Atc - absorbance of the Empty capsules solution 

As = absorbance of the Standard solution 
Ci = concentration of hydrochiorothiazide in the 
Stondord solution (mg/mL) 

L = label daim (mq/Capsule) 

V = vofume of Medium, 900 mL 
Toierances: NLT 80% (Q) of the Iabeled amount of 
hydrochiorothiazide (C?H 8 CIN 3 04 S 2 ) is dissolved. 

* Uniformity of Dosage Units (905): Meet the 
rcąuirements 

IMPURITIES 

* ORGANIC IMPURITJES 

Buffer, Mobile phase, System suitability solution, and 
Chromatographic system: Proceed as directed in the 
Assoy, 

Standard stock solution: 0.25-mg/mL solution pre¬ 
pared as follows: Disso!ve a ąuantity of USP Hydrochlo- 
rothiazide RS in acetonitnle (10% of the vofume of the 
fiask), and di lute with Mobile phase. 

Standard solution: 0.25 pg/mL of USP Hydrach lorothi- 
azide RS in Mobile phase from the Standard stock 
solution 

Sample solution: Use the Sample stock solution as pre¬ 
pared in the 4ssoy. 

System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 2.0 between chlorothiazide and hy¬ 
drochiorothiazide, System 5Ułtabilitv solution 
Tailing factor: NMT 2.0, Standard solution 
Coiumn efficiency: NLT 4000 theoretical plates, 
Standard solution 

Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each individua! impurity m 
the portion of Capsules taken: 

Result (fy/r s ) x (CdC u ) x (1 /F)x 100 

r u - peak response of each rndividual impurity 
from tne Sample solution 

ri = peak response of hydrochiorothiazide from the 
Standard solution 

Ci = concentration of hydrochiorothiazide in the 
Standard solution (pg/mL) 
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Cy - nominał concentration of hydrochlorothiazide 
in the Sample solution (j_ig/mL) 

F - refative response factor (see Tobie 1 ) 
Acceptance critena 
lndividual impurities: See Tobie h 


Table 1 


Na me 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (W 

Benzothiadiazine re- 
lated comoound A 

0,65 

0.61 

1.0 

Chlorothiazide 

0,80 

__ 

_3 

Hydrochlorothiazide 

1.0 

1.0 

_ 

5-Chlor ohy dra¬ 
ch lara thtazrde 

2.88 

— 


Any other indMdual 
unspedfied degra- 
dant 

— 

1.0 

0,2 

Total impurities 15 

— 

— 

1.5 


a Process related impurity, The relatiye retentlon time 1$ qiven for icl^ntffl- 
cation. 

b Total impurities incfude benzothiadiazine related compound A and aII 
unknown degradation impurities. Disregard any peak less Ihan 0.05%, 

ADDITIONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in welE-dosed contain- 
ers, and storę at controlled room temperaturę* * 

® Iabeung: When morę than one Dissolution test is given, 
the labelfng States the Dissolution test used only if Test 1 
is not LisecT 

O USP Reference Standards (11) 

USP Chlorothiazide RS 

2H -1 ,2,4-BenzGthiadiazine-7-sulfQnamide, 6-chloro-, 

1 ,l-dioxlde. 

C 7 H 6 CiN 3 O^S 2 295.72 
USP Hydrochlorothiazide RS 


Hydrochlorothiazide Tablets 

DEFINmON 

Hydrochlorothiazide Tabfets contain NLT 90.0% and NMT 
110.0% of the labeled amount of hydrochlorothiazide 
(C7HBGIN3O4S2). 

IDENTIFICATION 

• A* INFRARED ABSOKPTION 

Sample: Transfer an amount, equivalent to 50 mg of 
hydrochlorothiazide from finely powdered Tablets, to a 
50-mL volumetric fiask. Add 20 mL of sodium hydroxide 
solution (1 in 125), and shake vigorously for 15 min. 

DIIute with the same solvent fo volume, mix, and fliter, 
disearding the first few mL of the filtrate, Transfer 5 mL 
of the filtrate to a 125-mL separator, and add 5 mL of 
hydrochforic add (1 in 10). Extract with 50 mL of ether, 
pass the ether extract through a smali, dry, folded frlter 
paper, and evaporate to dryness* Add 5 mL of alcohol, 
and agam evaporate to dryness. 

Acceptance critena: The iR absorption spectrum of a 
potassium bromide dispersion of the residue obtained 
from the Sample exhibits maxima on!y at the same 
wave!engths as that of a similar preparation of USP Hy¬ 
drochlorothiazide RS previousfy dissolved in alcohol and 
recovered by evaporatinq the solution to dryness. 

• B* The retention time of tne major peak of the Somple 

solution corresponds to that of tne Standard solution, as 
obtained In the Assay . 


AS5AY 
o Procedurę 

Mobile phaser Acetonitrile and 0,1 M monobasrc so- 
dium phosphate (1:9). Adjustwlth phosphoric add to a 
pH of 3.0 ± 0.1, and fil ter. 

System suitabiiity solution: 0,15 mg/mL of chlorothia¬ 
zide and 0.15 mg/mL of USP Hydrochlorothiazide RS in 
Mobile phase. [NoiE—A volume of acetonitrile not ex- 
ceeding 10% of the total volume of solution may be 
used to dissolve the USP Reference Standard.] 

Standard solution: 0.15 mg/mL of USP Hydrochlorothh 
azide RS In Mobile phose 

Sample solution: Nominally 0,1 5 mg/mL of hydrochlo¬ 
rothiazide prepared as follows. Equivafent to 30 mg of 
hydrochlorothiazide from finely powdered Tablets (NLT 
20) in a 200-mL volumetric fiask. Add 20 mL of Mobile 
phose, sonicate for 5 min, and add 20 mL of acetonl- 
Irile. Sonicate for 5 min, add 50 ml of Mobife phose, 
and shake by mechanlcal means for 10 min. Dilute with 
Mobife phose to volume, mix, and fliter, disearding the 
first 10 mL of the filtrate. 

Chromatographic system 
(See Chromotogrophy (621), System Suito bil i ty.) 

Modę: LC 

Detector: UV 254 nm 
Cofumn: 4,6-mm x 25-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 20 pl 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

[Notę —The relative retention times for chlorothiazide 
and hydrochlorothiazide are about 0*8 and 1.0, 
respectively.] 

Suitabiiity reguirements 

Resolution: NLT 2*0 beiween chlorothiazide and hy¬ 
drochlorothiazide, System suitabiiity solution 
Relative standard deviationi NMT 1,5%, Standard 
solution 

Analysis 

Samples: Standard solution and Somple solution 
Calcufate the percentage of the labeled amount of hy¬ 
drochlorothiazide (C/HsCENbO^Sz) in the portion of 
Tablets taken: 

Result = (ru/rs) x (Cs/C u) x 100 

r u - peak response from the Sample solution 

rs = peak response from the Standard solution 

G = concentration of the Standard solution 
(mg/mL) 

C u = nominał concentration of hydrochlorothiazide 
In the Somple solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
* Dissolution (711) 

Medium: 0.1 N hydrochloric add; 900 mL 
Apparatus 1: 100 rpm 
Time: 60 min 

Standard solution: USP Hydrochlorothiazide RS at a 
known concentration In Medium 
Sampfe solution: Pass a portion of solution under test 
through a sui table fil ter. Dilute with Medium as neces- 
sary in comparison with the Standard solution. 
Instrumenta! conditrons 
(See Ultravioiet-Visibfe Spectroscopy (857).) 

Modę: UV 

Analytical waveiength: About 272 nm 
Analysis 

Samples: Standard solution and Sample solution 
Tolerances; NLT 60% (Q) of the labeled amount of hy¬ 
drochlorothiazide (OHgCINiCTiSz) is dissolved. 

» Uniformitt OF Dosage Units (905): Meet the 
reguirements 
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IMPURITIES 

* ORGANIC Smpurities 

Mobile phase, System suitabillty solution, Sample so¬ 
lution, Chromatographic system, and System suitabiL 
Jty: Proceed as directed En the Assay. 

Standard solution: 1,5 pg/mL of USP Benzothiadiazine 
Related Compound A RS in Mobilephase. [NOTĘ—A vol- 
ume of acetonkrife not exeeeding 10% of the total vot- 
ume of the solution may be used to dissolve the USP 
Reference Standard-] 

Analysh 

Samples: Sample solution and Standard solution 
Calculate the percentage of benzothiadiazine related 
compound A in the portion of Tablets taken: 

Result - (WrO x ( C$iC u ) x 100 

fu - peak response From the Sample solution 

r$ - peak response from the Standard solution 

Q ~ concentration of USP Benzothiadiazine Related 
Compound A RS in the Standard solution 
(pg/mL) 

C u = nominał concentration of hydrochlorothiazide 
in the Sample solution (pg/mL) 

Acceptance cnteria: NMT 1.0% 

ADDGTIOMAl R£QUIREMEMTS 

® Packaging and Storage: Preserve in well-closed 
contalners. 

® USP Reference Standarps (11} 

USP Benzothiadiazine Related Compound A RS 
4-Amino-6-chloro-l,3-benzenedisuifonamide. 
CfiHaCINhOA 285.73 
USP Hydrochlorothiazide RS 



Hydrocodone Bitartrate 



C^NO^C^O^Y^O 494.49 
Morphinan-ó-one, 4,5-epoxy-3-methQxy-17-methyL, (5tx)-, 
[R-(R* t R*)]-2,3-dihydrGxybutanedioate (1:1), hydrate (2:5) 
4,5a-Epoxy-3-methoxy-1 7-methylmorphinan-6-one tartrate 
(1:1) hydrate (2:5) [34195-34-1; Ó190-38-]]. 

Anhydrous 449.46 [143-71-5]. 


» Hydrocodone Bitartrate, dried in vacuum at 
105° for 2 hours, contains not less than 98.0 per- 
cent and not morę than 102.0 percent of 
Ci 8 H 21 N0 3 * C^H^Og. 


pH (791): between 3.2 and 3.8, in a solution (1 In 50). 

Loss on dry Ing —Dry it In vacuum at 105° for 2 hours 
[NOTĘ—See the Notę in the Assay for precautions regarding 
handling of the dried materiał,]: it Eoses not less than 7.5% 
and not morę than 12.0% of its weight. 

Residue on igniflon (281): not morę than 0.1%. 
Chloride —To 10 mL of a solution (1 tn 100), acidified yyith 
nitric add, add a few drops of silver nitrate TS: no opales- 
cence Is produced immediateEy. 

Assay-— [notę —Dry both the USP Hydrocodone Bitartrate R5 
and the Hydrocodone Bitartrate materials in vacuum at 105° 
for 2 hours. Immediately transfer the dried materia Is to a 
desiccator containing pnosphorus pentoxide. Weigh each 
dried materiał indivtdually within 1 minutę, and proceed 
with the Assay.] 

Mobile phase —Prepare a mixture of aceton itrile, water, 
and diethylamine (800:4:1). Prepare a filtered and degassed 
mixture ot this solution and methanol (55:45). Make adjust- 
ments if necessary (see System Suitabillty under Chromatog - 
rophy (62 1)), 

Standard preparation— Transfer about 10 mg of previously 
dried USP Hydrocodone Bitartrate RS, accurateiy weighed, 
to a 10-mL vo[umetric fiask, add 5 mL of water, and mix to 
dissolve, Dilute with methanol to votume, and mix to obtain 
a solution having a known concentration of about 1 mg per 
mL. 

Assay preparation— Transfer an accurateiy weighed quan- 
tity of previously dried Hydrocodone Bitartrate, equivalent to 
about 100 mg of hydrocodone bitartrate, Ci&Hz T N 0 3 ■ 
OH^Oe, to a 100-mL volumetric fiask, add 50 mL of water, 
and mix to dissolve. Dilute with methanol to volume, and 
mix. 

Resolution solution —Prepare a solution in methanol con¬ 
taining about 0.4 mg of USP Dihydrocodeine Bitartrate RS 
and 0,6 mg of USP Hydrocodone Bitartrate RS per mL. Pre¬ 
pare a mixture of this solution and water (1:1). 

Chromatographic system (see Chromatography (621)} —The 
liquid chromatograph is eauipped with a 280-nm detector 
and a 4.6-mm x 25-cm column that contains padcing L3. 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the Resolution solution , and record the responses as directed 
for Procedurę: Lhe retative retention times are about 0,7 for 
hydrocodone and 1.0 for dihydrocodeine; and the resolu¬ 
tion, R, between hydrocodone and dihydrocodeine is not 
less than 3.0. Chromatograph the Standard preparation , and 
record the peak responses as directed for Procedurę: the rela- 
tive standard deviation for replicate injections is not morę 
than 1.0%, 

Procedurę —Separatefy inject egual volumes (about 20 pL) 
of Lhe Standard preparation and the Assay preparation into 
the chromatograph, record the chrom a tog ram s, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of CtbHziNOs ■ CjHsOń in the portion of Hydro¬ 
codone Bitartrate taken by the formula: 

(100Q( ro/rs) 


PadcagSrog and storage—Preserve in tight, llght-resistant 
containers. 

USP Reference standards (11)— 

U5P Dihydrocodeine Bitartrate RS 

USP Hydrocodone Bitartrate RS 

USP Hydrocodone Bitartrate Related Compound A RS 

Identification— 

A: Infrared Absorption (197M). 

8: U (tra viole t A bsorption (197 U)— 

Solution: 100 \xg per ml. 

Medium: 0.1 N sulfuric acid. 

Specific rofation (781 S): between -79° and -84°. 

Test solution: 20 mg, undried, per mL, in water. Calculate 
the result on the basis of the uncfried aliguot. 


in which C is the concentration, in mg per mL, of USP Hy¬ 
drocodone Bitartrate RS in the Standard preparation; and r {J 
and o are the peak responses obtained from the Assay prep 
ambon and the Standard preparation , respectivety. 


Hydrocodone Bitartrate Tablets 

» Hydrocodone Bitartrate Tablets contain not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of hydrocodone bi- 
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tartratę disesquihydrate (C18H21NO3 ■ C 4 H 6 0 6 ■ 

2y 2 H 2 oy 

Packagong and storage—Preserve In tight, light-resistant 
containers. 

OSP Heference standards (11)— 

USP Hydrocodone Bitartrate RS 

Hdeniification—Tablets meet the reguł rem ents under Iden - 
tification—Organie Nitrogenous Bases (181), 

Dissolution (711)— 

Medium: water; 500 mL. 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Phosphate buffer-bromothymoi blue solution —Dissofve 
3.40 g of monobasic sodium phosphate in about 50 mL of 
water, add 18 mL of OJ N sodium hydroxide, dilute with 
water to 500 mL, and mix. Adjust the solution, if necessary, 
with 1 N sodium hydroxide or 1 N phosphoric acid (Buffer 
solution) to a pH of 5.8 ± OJ. Mix 31.2 mg of bromothymol 
blue with 1.0 mL of OJ N sodium hydroxide, add Buffer 
solution to obtaEn 500 mL of solution, and mix. 

Standard solution —Dissoke an accurately weighed quan- 
tity of USP Hydrocodone Bitartrate RS In water, and dilute 
quantitatively, and stepwise if necessary, with water to ob- 
tain a solution having a known concentration of about 
10 pg per mL 

Test solution —Pipet into a 125-mL separator a volume of 
a filtered portion of the solution under test that is estimated 
to contain about 0.4 mg of hydrocodone bitartrate. Add 
2 drops of 6 N amfńonium hydroxide, and extract with 
three 25-mL portions of chloroform. Filter the extracts 
through about 3 g of anhydrous sodium sulfate supported 
on filter paper, and combine the filtered extracts in a 
100-mL vo(umetric fiask, Add chloroform through fhe filter 
to volume, and mix. 

Procedurę —Pipet 10 mL of the Standard solution into a 
1 25-mL separator, and add 25.0 mL of chloroform. Pipet 
25 mL of the Test solution into a second 125-mL separator, 
and add 10.0 mL of water. Pipet 25 mL of chloroform and 
10 mL of water into a third 125-mL separator to provide a 
blank. Treat each mixture as foilows. Add 30 mL of Phos¬ 
phate buffer-bromothymoi blue solution , and shake vigorously 
for not less than 1 5 minutes. Allow the layers to sępa ratę, 
and pass the chloroform layer through filter paper, discard- 
ing the first 10 mL of the filtrate. Determine the ab¬ 
sorbances of the elear filtrates in 3-cm cells at the wave- 
length of max1mum absorbance at about 415 nm, using the 
solution from the blank to set fhe spectrometer, Calculate 
the amount of CiaHziNCh • CJ-LO* ■ 27^0 disso!ved by the 
formula: 

(49449 / 44946)100(C 5 / V v )(A u / As) 

in which 494.49 and 449.46 are the molecular weights of 
the hydrated and anhydrous forms of hydrocodone bitar- 
tratę, respectively; Q fs the concentration, in pg per mL, of 
USP Hydrocodone Bitartrate RS in the Standard solution; V u 
is the volume of the filtered solution under test that is esti¬ 
mated to contain 0.4 mg of hydrocodone bitartrate; and A u 
and As are the absorbances of the soiuttons from the Test 
solution and the Standard solution , respectiyely, 

Toierances —Not fess than 75% (Q) of the labeled amount 
of CibHztMG^ - C^HóOń ■ 2 Y 2 H 2 O is dis$olved in 45 minutes. 
Uniformity of dosage units (905): meet the reguire- 
ments. 

Procedurę for content uniformity— Transfer 1 finely pow- 
dered Tablet to a 50-mL volumetric fiask, add OJ N suffuric 
acid to volume, and mix* Filter if necessary, discarding the 
first 20 mL of the filtrate, Concomitantly determine the ab¬ 
sorbances of this solution and a solution of USP Hydroco¬ 
done Bitartrate RS in the same medium, having a known 
concentration of about 100 pg per mL, in 1-cm celts a.t the 


wavelength of maximum absorbance at about 280 nm, with 
a suftable spectrophotometer, using 0.1 N sulfuric acid as 
the blank. Calculate the quant!ty, in mg, of G&HziNOa * 
CiHóOg ■ 2 72 H 2 O in the Tablet taken by the formula: 

(494.49 / 4494Ó)(7C / D)(A U / A s ) 

in which 494.49 and 44946 are the molecular weights of 
the hydrated and anhydrous forms of hydrocodone bEtar- 
trate, respectively; T is the labeled quantity, in mg, of hy¬ 
drocodone bitartrate in the Tablet; C Is the concentration, in 
pg per mL, of USP Hydrocodone Bitartrate RS in the Stan¬ 
dard solution; D is the concentration, in pg per mL, of the 
solution from the Tablet, based upon the labeled guantity 
per Tablet and the extent of dilution; and Au and A* are the 
absorbances of the solution from the Tablet and the Stan¬ 
dard solution, respectlvely. 

Assay —Weigh and finely powder not fewer than 20 Tablets. 
Transfer an accurately weighed portion of the powder, 
equivalent to about 1 00 mg of hydrocodone bitartrate, to a 
250-mL separator with the aid of 10 mL of water. Add a 
smali piece of red litmus paper, then add, dropwise, 6 N 
ammonium hydroxide until the litmus paper turns blue 
(about 3 drops). Extract with 25-, 25-, 20-, 20-, 15-, and 
15-mL portions of chloroform, and filter the chloroform ex- 
tracts through a smali pledget of cotton into a 250-mL coni- 
cal fiask. Evaporate the eombined chloroform extracts al- 
most to dryness, remove the fiask from the steam bath, and 
evaporate the remainder of the chloroform with the aid of a 
current of air. Dissolye the residue in 80 mL of glacial acetic 
acid, warming, if necessary. Cool, and titrate with 0.02 N 
perchloric acid VS, determining the endpoint potentiometri- 
cally (see THrimetry (541)). Perform a blank determinatfon, 
and make any necessary correction. Each mL of 0.02 N per¬ 
chloric acid is equivalent to 9.890 mg of CjbHztNOb ■ 

C4H 6 0 6 ■ 2V2H z O. 


Hydrocodone Bitartrate and 
Acetaminophen TabBets 

» Hydrocodone Bitartrate and Acetaniinophen 
Tablets contain not less than 90,0 percent and 
not morę than 110.0 percent of the labeled 
amounts of hydrocodone bitartrate dises- 
quihydrate (CtbH 2 iN 0 3 ■ C 4 H G Od ■ 2 Y 2 H 2 O) and 
acetaminophen (C 8 H 9 NO 2 ). 

Packaging and storage —Preserve in tight, light-resistant 
containers. 

Labeiirpg—The labeiing indicates the Dissolution test with 
which the product complies. 

USP Reference sianeflards (11)— 

USP Acetaminophen RS 
USP Hydrocodone Bitartrate RS 

Identificafion— 

A: Finely powder 1 Tablet, and transfer about half of the 
powder to a test Lube. Add 1 mL of 1 N sodium hydroxlde 
and 10 mL of water, and centnfuge. Add 5 or 6 drops of 
fenie chlorlde TS: a deep blue color devefops, and almost 
immediately a gray-black precipitate forms (presence of acet¬ 
aminophen). 

B: The retention times of the hydrocodone bitartrate 
peak and the acetaminophen peak in the chromatogram of 
the Assay preparatbn correspond to those In the chromato¬ 
gram of the Standard preparation, as obtained in the Assay. 
Dissolution, Procedurę for a Pooled Sample (711 )~ 

test i: If the product complies with this test, the labeiing 
indicates that it meets USP Dissolution Test ?. 
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Medium: pH 5.8 ± 0.05 phosphate buffer (see Buffer Solu¬ 
tions in the section Reagents, Indicators, and Solutions): 

900 mL 

Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Procedurę —Proceed as directed in the Assay, making any 
necessary modifications. 

Toieranc.es —Not Ipss than 80% (Q) parh of the labeled 
amounts of acetaminophen (CgH^NCb) and hydrocodone bi¬ 
tartrate (CisH^NOi ■ C 4 H 6 O fi * Z^hHiO) are dissolved m 
30 minutes. 

test 2: if the product com piłeś with thb test, the la beli ng 
Endicates Lhat If meets USP Dissolution Test Z 

Medium: 0.1 N hydrochJoric acid; 900 mL. 

Apparatus , Time, and Procedurę —Proceed as directed 
under Test 1. 

Tolerances —Not less than 80% (Q) each of the labeled 
amounts of acetaminophen (CsHsNC^) and hydrocodone bi¬ 
ta rtra te (CishLiMOi * CjHfiOd * 27-^H^O) is dissolved rn 
30 minutes. 

Unifomiity of dosage units (905); meet the reguire- 
ments. 

Assay— 

Buffer solution— \Dissolve 6.8 g of monobasic potassium 
phosphate En 1000 mL of water. 

Mobile phase- —Prepare a fiitered and degassed mi x turę of 
Buffer solution and acetonitrile (85:15), and add 0.2 mL of 
triethylaminę per L of Mobile phase. Make adjustments if 
necessary (see System Suitabifity under Chromatoaraphy 
( 62 I)). 

Hydrocodone bitartrale standard stock preparation —Dis- 
soive an accurately weighed quantity of USP Hydrocodone 
Bitartrate RS in Mobile phase, and di lute quantitatively, and 
stepwise if necessary, with Mobile phase to obtain a soEution 
having a known concentration of about 35 pg per mL. 

Standard preparation—Transfer about 38 mg of USP Acet¬ 
aminophen RS, accurately weighed, to a 50-mL volumetric 
fiask. Add an accurately measured votume of Hydrocodone 
bitartrate standard stock preparation containing about 
38000/ pg of USP Hydrocodone Bitartrate RS, / being the 
ratio of the fabeled amount, in mg, of hydrocodone bitar¬ 
trate to that of acetaminophen per Tablet, dilute with Mo¬ 
bile phase to voEume, and mix. Thls solution contains about 
0.76 mg of USP Acetaminophen RS per mL and about 760/ 
pg of USP Hydrocodone Bitartrate RS per mL. 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 76 mg of acetaminophen, 
to a 100-mL volumetne fiask, dlsso]ve in and dilute with 
Mobile phase to volume, and mix, Pass a portion of this 
mixture through a membranę having a 0.45-pm or finer 
porosi ty, drscarding the first 5 mL of the filtra te. 

Chromatographk system (see Chromatography (621))—The 
Eiguid chromatograph is eguipped with a detector set at 
210 nm for hydrocodone bitartrate and 295 nm for acet¬ 
aminophen and a 4.6-mm x 25-cm coiumn that contains 
packing LI. The ffow ratę is about 1.5 mL per minutę, Chro¬ 
matograph the Standard preparation , and record the peak 
responses as directed for Procedurę: the relative retenfion 
times are about 1.0 for acetaminophen and 2.0 for hydroco¬ 
done; the resolution, /?, between hydrocodone and acet¬ 
aminophen is not less than 5.0; the tailing factor for the 
hydrocodone peak is not morę than 1.6; and the relative 
standard deviation for replicate injections detemnined from 
both acetaminophen and hydrocodone is not morę than 
2.0% each. 

Procedurę— Se pa ratę !y inject equal volumes (about 20 uL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 


ure the responses for the major peaks. From the responses 
obtained at 210 nm, calcufate the quantity, in mg, of hy¬ 
drocodone bitartrate (Q fi H 2 iM0 3 ■ C,H*0 6 * 27^0) in the 
portion of Tablets taken by the formula: 

(494.49/449.4Ó)(0.1 Q(r u / r 5 ) 

in which 494.49 is the molecuiar weight of hydrocodone 
bitartrate disesquihydrate; 449.46 is Lne molecuiar weight of 
anhydrous hydrocodone bitartrate; C is the concentration, in 
pg per mL, of USP Hydrocodone Bitartrate RS En the Storn 
dard preparation; and r y and r* are the peak responses ob¬ 
tained from the Assay preparation and the Standard prepara¬ 
tion, respectively. From the responses obtained at 295 nm, 
calcuJate the guantity, in mg, of acetaminophen (QH?N0 2 ) 
in the portion of labiets taken by the formula: 

100 C(rWfi) 

in whtch C is the concentration, in mg per mL, of USP Acet¬ 
aminophen RS in the Standard preparation; and r u and r 5 are 
the peak responses obtained from the Assay preparation and 
the Standard preparation, respectlvely. 


Hydrocodone Bitartrate and 
Homatropine Methylbromide Tablets 

DEFENiTlON 

Hydrocodone Bitartrate and Homatropine Methylbromide 
Tablets contain NLT 90.0% and NMT 110,0% of the la- 
befed amounts of hydrocodone bitartrate disesquihydrate 
(CTaHziNCh ♦ CjHóOs ■ 2V3H 2 0) and homatropine methyf- 
bromide (L^H^BrNCh). 

[Notę—U se of silanized autosampler via!s such as 
dimethyldichlorosiEane vials T ts reguired for Dissolution Test 
1 and Test 2, the Limit tests, and the Assoy to prevent 
drug degradation.] 

IDENTIFICATION 

• A. The UV absorption spectra of the hydrocodone bitar¬ 

trate and homatropine methylbromide peaks of the Sam- 
ple solution and those of the Standard solution exhibit 
max3ma and minima at the same wavelengths, as ob¬ 
tained in the Assay , 

a B. The retention times of the hydrocodone bitartrate and 
homatropine methylbromide peaks of the Sample solution 
correspond to those of the Standard solution , as obtained 
in the Assay. 

ASSAY 

* Procedurę 

Buffer; 0.005 M di basie potassium phosphate, Adjust 
with phosphoric add to a pH of 6,4 ± 0.01. 

Mobile phase: Acetonitrile and Buffer (30:1 70) 

Standard solution: 0.2 mg/mL of USP Hydrocodone Bi¬ 
tartrate RS and 0.06 mg/mL of USP Homatropine 
Methylbromide RS in Mobile phase 
Sample solution: Nomlnally 0.2 mg/mL of hydroco¬ 
done bitartrate and 0.06 mg/mL of homatropine 
methylbromide prepared as foliows. Transfer a portion 
of ftne powder from NLT 20 Tablets to a suitable volu- 
metric fiask. Add 60% of the finał volume of Mobile 
phase, sonicate for 15 min, and then shake with a wrist- 
action shaker for an additional 15 min, Dilute with Mo¬ 
bile phase to volume. Pass the solution through a suita¬ 
ble fil ter of 0.45-pm porę size. 

1 A suitable grade is avaflabfe from Analytical Research and Testina, Somer- 

ville, N}; Fax: 908-725-8848. 
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Chromatographie system 
Modę: LC 
Detectors 
Assay: UV 230 nm 

Identification test A: Diodę array, UV 200^400 nm 
Column: 4,6-mm x 25-cm; 5-pm packing 17 
Flow ratę: 1,5 ml/min 
Injection volume: 10 pL 
System suitability 
Sam ple: Standard soiution 

[NOTĘ—The relattve retention times for homatropine 
methylbromide and hydrocodone bitartrate are about 
0,44 and 1.0, respectwefy.] 

Suitability requirements 

Resolution: NLT 2.5 between hydrocodone bitartrate 
and homatropine methylbromide 
Relative standard deviation: NMT 3.0% for each 
analyte 
Anaiysrs 

Sam pies: Standard soiution and Sample sofution 
Calcu late the percentage of the labeled amount of ho- 
matroplne methylbromide (C^Hz-iBrNOs) in the por- 
tion of Tablets taken: 

Result = (rufrs) x (C$fCtj) x 100 

fu - peak response of homatropine methylbromide 
from the Sample soiution 

rs - peak response of homatropine methylbromide 
from the Standard soiution 
Q - concentration of USP Homatropine 

Methylbromide RS in the Standard sofution 
(mg/mL) 

C u - nominał concentration of homatropine 
methylbromide in the Sample soiution 
(mg/mL) 

Calcufate the percentage of the labeled amount of 
hydrocodone bitartrate disesauihydrate (Ci a H Z TN0 3 - 
C 4 H 6 0 ć - O) in the portion of Tablets taken: 

Result = (rufr s ) x (C s /Cy) x (MJM^) x 100 

r u = peak response of hydrocodone bitartrate from 
the Sample soiution 

rs ~ peak response of hydrocodone bitartrate from 
the Standard soiution 

Cs = concentration of USP Hydrocodone Bitartrate 
RS in the Standard soiution (mg/mL) 

Cu = nominał concentration of hydrocodone 

bitartrate in the Sample soiution (mg/mL) 

Mrt - molecular weight of hydrocodone bitartrate 
disesguihydrate, 494.49 

Mr 2 = molecular weight of anhydrous hydrocodone 
bitartrate, 449.46 

Acceptance criteria: 9Q.0%-110.0% 

PERFORMANCE TE5TS 
* DłSSOlUTION (711) 

Test 1 

Medium: Water; 900 mL, deaerated 
Apparatus 2: 50 rpm 
Time: 30 min 

Buffer and Mobile phase: Prepare as directed in the 
Assay. 

Standard soiution: 0.0055 mg/mL of USP Hydroco¬ 
done Bitartrate RS and 0.00165 mg/mL of USP Homa¬ 
tropine Methylbromide RS in Medium 
Sample soiution: Pass the soiution under test Ihrough 
a suitable filter of 0.45-pm porę size. 

Chromatographie system: Proceed as directed in the 
Assay , witn the foflowing exception. 


Injection volume: 250 ^iL 
System suitability 
Sample: Standard sofution 
Suitability requirements 

Resolution: NLT 13 between homatropine methyl¬ 
bromide and hydrocodone bitartrate 
Relative standard deviation: NMT 3.0% for each 
analyte 
Analysis 

Samples: Standard soiution and Somple soiution 
Caleulate the percentage of the labeled amounts of 
hydrocodone bitartrate disesguihydrate (CisH^NCh- 
C>Hó0 6 * 2 V 2 HzO) and homatropine methylbromide 
(C T 7 H^iBrN 0 3 ) dissolved: 

Result = (ru/n) xC s xl/x (1 /£) x x 100 

r u - peak area of hydrocodone bitartrate ar 
homatropine methylbromide from the 
Sampte soiution 

rs ~ peak area of hydrocodone bitartrate or 
homatropine methylbromide from the 
Standard sofution 

G - concentration of USP Hydrocodone Bitartrate 
RS or USP Homatropine Methylbromide RS 
m the Standard soiution (mg/mL) 

V - volume of Medium, 900 mL 

L - label daim for each drug substance (mg/ 

Tablet) 

Mo - molecular weight of hydrocodone bitartrate 
d i sesq u i hy d ratę, 494.49 

M T 2 - molecular weight of anhydrous hydrocodone 
bitartrate, 449.46 

Tolerances: NLT 80% (Q) of the labeled amounts of 
hydrocodone bitartrate disesquihydrate (CsHziNOa ■ 
CiHćO* - 2 WHzO) and homatropine methylbromide 
(Ci?H^BrN0 3 ) is dissoived. 

Test 2: If the product complies with this test, the labei- 
tng indicates that the product meets USP Dissolution 
Test 2. 

Medium: Water; 500 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Mobile phase: 1.4 g/L of octanesulfonic add sodlum 
salt and 0.1% phosphoric acid in a filtered and 
degassed mixture of aceton itnle and water (1:3) 
Standard soiution A: 0.50 mg/mL of USP Hydroco¬ 
done Bitartrate RS in Mobile phase 
Standard soiution B: 0.15 mg/mL of USP Homa¬ 
tropine Methylbromide RS in Mobile phase 
System suitability soiution: 0.01 mg/mL of USP Hy¬ 
drocodone Bitartrate RS and 0,003 mg/mL of USP Ho¬ 
matropine Methylbromide RS prepared as follows. 
Transfer adeguate amounts of Standard soiution A and 
Standard soiution B to a suitable voiumetnc fiask. Add 
21% of the total volume of Mobile phase t and dflute 
with Medium to vo!ume. 

Sample soiution: Pass a 20-mL portion of the soiution 
under test through a suitable filter of 0.45-j.im porę 
size, discarding the first 2-3 mL. Mix thoroughfy 
1 5,0 mL of the filtra te with 5.0 mL of Mobile phase . 
Chromatographie system 
(Sce Chromatography (621), System Suitability.) 

Mo de: LC 

Detecfor: UV 212 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 2.0 mL/min 
Injection volume: 200 pi 
System suitability 
Sample: System suitability sofution 
Suitability requirements 

Resolution: NLT 2.2 between homatropine methyl¬ 
bromide and hydrocodone bitartrate 
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Taifing factor: NMT 1.5 for each drug substance 
ReJative standard deviation: NMT 3.0% for homa¬ 
tropine methylbromide; NMT 2.0% for hydrocodone 
bitartrate 
Analysis 

Samples: Standard soiution Ą Standard soiution B t and 
Sample soiution 

Calculate the percentage of the labeled amounts of 
hydrocodone bitartrate diśesguihydrate (C tb H 2 tNOj * 
C 4 H 0 O 6 * 27^0) and homatropme methylbromide 
(C ł? H 24 BrN 0 3 } dissolved: 

Result = {rJn) x G x D x 17 x (ML) x {MriIM f ?) x 100 



ry 


n 


= peak area of hydrocodone bitartrate or 
homatropine methylbromide from the 
Sample soiution 

= peak area of hydrocodone bitartrate or 
homatropine methylbromide from the 
Standard soiution 


G = concentratlon of USP Hydrocodone Bitartrate 
RS or USP Homatropine Methylbromide RS 
in the Standard soiution (mg/mL) 

D ~ dilution factor of the Sample soiution 
V = yoiume of Medium, 500 mL 

Ł ^ la bel daim for each drug substance (mg/ 

Tablet) 

M tf = molecular weight of hydrocodone bitartrate 
disesguihydrate, 494.49 

M f2 - molecular weight of anhydrous hydrocodone 
bitartrate, 449,46 

Tolerances: NLT 75% (Q) of the labeled amounts of 
hydrocodone bitartrate disesquthydrate (C 1S H 2 ]N 0 3 - 
Ć 4 H 6 O fi ■ 27^0) and homatropine methylbromide 
(Cj?H^BrN0 3 ) is dissolved. 

* Uniformity of Dosace Units (905): Meets the 
reguirements 


IMPURITIES 

« Limit of Djhydrocodejne Bitartrate, Hydrocodone Diol, 
AND RELATED SUB5TANCE5 

Buffer: 0.005 M sodium 1 -octanesulfonate. Adjust with 
gfacial acetic add to a pH of 2.5 ± 0.1. 

Mobile phase: Methanol and Buffer (40:60). Add 
0.5 mL/L of triethylamine. 

System surtability stock soiution: 0.02 mg/mL each of 
hydrocodone diol and USP Dihydrotodeine Bitartrate RS 
in Mobile phase 

System suitabllity soiution: 0.1 pg/mL each of hydro¬ 
codone diol and USP Dihydrocodeine Bitartrate RS in 
Mobile phase from the System suitabllity stock soiution 
Standard soiution and Sample soiution: Proceed as di- 
rected in the Assay. 

Chromatographk system 
(See Chromotograpny {621), System Suitabllity.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 5*pm packing L7 

Flow ratę: 1.5 mL/min 

Injection volume: 200 pL 

Run time: NLT 1.7 times the retention time of hydro¬ 
codone bitartrate 
System suitabllity 
Sample: System suitabllity soiution 
Sultability reguirements 

Resolution: NLT 2.0 between hydrocodone diol and 
dihydrocodeine bitartrate 

Re!ative standard deviation: NMT 5.0% for both hy¬ 
drocodone diol and dihydrocodeine bitartrate 


Analysis 

Sample: Sample soiution 

Calculate the percentages of hydrocodone dio! and 
dihydrocodeine bitartrate in tne portion of Tablets 
taken: 


Result - {ruin) x 100 

fu ~ peak response of either hydrocodone diof or 
dihydrocodeine bitartrate from the Sample 
soiution 

n - peak response of hydrocodone bitartrate from 
the Sample soiution 

Calculate the percentage of each individual related 
substance in the portron of Tablets taken: 

Result - {r u Ir T ) x 100 

ru ~ peak response of any individual related 

substance from the Sample soiution with a 
refative retention time of NLT 0.42 in 
relation to the retention time of 
hydrocodone bitartrate 

fr - sum of all peak responses from the Sample 
soiution 

Acceptance criteria: See Tobie h 


Table 1 


Name 

ReJatłve 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Hydrocodone dio!* 

0.67 

0.5 

Dihydrocodeine 

bitartrate 

0.75 

1.0 

Hydrocodone bitartrate 

1.0 

_ 

Any indlvidual related 
substance 

— 

0,5 

To tal impurities 

— 

1.5 


a 4,5-Dihydrnxy-3-methoxy-1 7-męthylmorphman-ó'One. 


* Limit of Homatropine Hydrobromide and Related 

SUB5TANC ES 

Buffer: 0.005 M dibasic potassium phosphate. Adjust 
with phosphoric acid to a pH of 6.4 ± 0.01. 

Mobile phase: Acetonitrite and Buffer (30:170). Filter 
and degas. 

Standard soiution: 0.6 pg/mL of homatropine 
hydrobromide in Mobile phase 
Sample soiution: Proceed as directed in the Assay r 
Chromatographk system 
(See Chromotograpny (621), System Suitabllity.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; 5 -jjiti packing L7 

Flow ratę: 1.5 mL/min 

Injection volume: 10 pL 

Run time: NLT 1.6 times the retention time of hydro* 
codone bitartrate 
System suitabllity 
Sample: Standard soiution 
Suitabllity requirements 
Relatrve standard deviatron; NMT 5.0% 

Analysis 

Sample: Sample soiution 

Calculate the percentage of homatropine hydrobromide 
in the portion of Tablets taken: 

Resuft = ( ruin ) x 100 

ru - peak response of homatropine hydrobromide 
from the Sample soiution 

n ~ peak response of homatropine methylbromide 
from the Sample soiution 
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Calculate the percentage of each individuaf related 
substance in the portion of Tablets takem 

Result - (r u /rj) x 100 

fu = peak response of any indivldual related 

substance from the Sampfe sofution with a 
reiative retention time less than 0,44 in 
rdation to the retention time of 
hydrocodone bitartrate 

fr = sum of alt peak responses from the Sample 
solution 

Acceptance critena: See Tobie 2. 


Table 2 


Name 

RelatEve 

Retention 

Time 

Acceptance 

Criteria, 

NMT m 

Hydrocodone diol 3 

0.39 

_ 

Dihydrocodeine 

bitartrate 

0.40 

— 

Homatropine methyl- 
bromlde 

0.44 

— 

Homatropine 

liydrobromide 

0.53 

0.5 

Hydrocodone bitartrate 

1.0 

__ 

Any Individual related 
substance 

— 

0.5 

To tal impLirities* 

— 

1,5 


ił 4,5-Di hydroxy- 3-meth oxy-l 7-methylmorphinan-6-Gne f 
b Impurfties are auantified in the test for Limit of Dihydrocodeine Bitartrate, 
Hydrocodone Diol and Related Substances are not inpuded in Total tmpuri- 
tles, 

* Limit of Tropine 

Standard stock solution: 150 pg/mL of tropine in 
diethyl ether 

Standard solution 1: 75 pg/mL of tropine from the 
Standard stock sofution in diethyl ether 
Standard solution 2: 37,5 pg/mL of tropine from the 
Standard solution 1 in diethyt ether 
Standard solution 3: 18,75 ug/mL of tropine from the 
Standard solution 2 in diethyl ether 
Standard sofution 4: 9.38 pg/mL of tropine from the 
Standard solution 3 in diethyl ether 
Sample solution: Finely powder 25 Tablets, and add to 
a centrifuge tubę. Pipet 5.0 ml of diethyl ether into the 
centrifuge tubę, mix on a vortex mixer lor 5 min, cen¬ 
trifuge, and use the supernatant 
Ghromatographic system 

(See Chromotograpny (621}, Thin-Layer Chromato- 
grophy.) 

Application volume: 500 jiL 

Developlng sofvent system: Alcohoi and ammontum 
hydroxide (400:100) 

Spray reagent: Dissolve 300 mg of platinic add in 
3 mL of diluted hydrochloric acid, Add 97 mL of water 
and 1 00 ml of 6% potassEum iodide in water, and 
mix, 

Analysis 

Samples: Standard stock solution, Standard solution 1, 
Standard solution 2, Standard solution 3, Standard solu¬ 
tion 4 f and Sample solution 

Apply the Standard stock sofution, Standard solution 1, 
Standard solution 2 , Standard solution 3, Standard solu¬ 
tion 4, and Sample solution to a TLC piąte and proceed 
as directed in the chapter, After the piąte has dried, 
position it in a chamber saturated with iodine vapor 
for about 30 min, then pface it in a hood to allow the 
iodine to sublime from the piąte, and spray the pfate 
with Spray reagent unti! spots appear. 

Acceptance criteria: Any spot from the Sample solution 
occurring at an value corresponding to tropine is not 


greater in slze or intensity than the corresponding spot 
from Standard solution 2 (0.5%); NMT 0.5% of tropine. 

ADDSTEONAL REQUIREMENT5 

• Packaging and Storage: Preserve in tight, iight-resistant 
containers. 

9 Labeling: When morę than one Dissolution test is given, 
the labeling States the Dissolution test used only if Test ? 
is not used. 

* USP Reference Standards (11) 

USP Dihydrocodeine Bitartrate RS 
USP Homatropine MethylbromEde RS 
USP Hydrocodone Bitartrate RS 



C2iH 30 O 3 362.46 

Pregn-4-ene-3,2Q-dione, 11,1 7,21 -trihydroxy-, (11 /3)~; 
Cortisol [50-23-7]. 

DEFINITION 

Hydrocortisone contains NLT 97.0% and NMT 102.0% of 
CziHbdOs, calculated on the dried basis, 

IDENTIFICATEON 
® A. Infrared Absorptiom (197M) 
o B, Ultraviolet Absorptiom (197U) 

Analytical wavelength: 242 nm 
Sample solution: lOpg/mL in methanol 
Acceptance criteria: Aosorptivities, calculated on the 
dried basis, do not differ by morę than 2.5%. 

ASSAY 
e Procedurę 

Mobile phase: Acetonitrile, methanol, and water 
(25:25:50) 

Diluent: Methanol and water (1:1) 

Interna! standard sofution: 1 mg/mL of propyl paraben 
in methanol 

Standard stock solution: 1 mg/mL of USP Hydrocorti¬ 
sone RS in methanol 

Standard solution: 2.0 mL of Standard stock solution 
and 2.0 mL of In terna i standard solution. Di lute with Dil¬ 
uent to 50 mL. 

Sampfe stock solution: 1 mg/mL of Hydrocortisone in 
methanol 

Sample solution: 2.0 mL of Sample stock solution and 
2.0 mL of fnternal standard solution. Di lute with Diluent 
to 50 ml. 

Ghromatographic system 

(See Chromotograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 15-cm; 5-]im packing LI 
Flow ratę: 1 mL/min 
Injection size: 10 pL 
System suitability 
Sampfe: Standard solution 

[Notę—T he relative retention times for hydrocortisone 
and pro py l paraben are abou t 1.0 and 1,8, 
respectivefy.] 

Suitability reguirements 

Resolution: NLT 9.0 between the hydrocortisone and 
propylparaben peąks 
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Column efficiency; NLT 3000 theoretical pfates for 
hydrocortisone 
Tamng factor: NMT 1.2 
ftelatlve standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of hydrocortisone (C^H^O*) 
in the portion of Hydrocortisone taken: 

Result = (Ru/Rs) x (Cs/Cy) x 100 

Ru = peak response ratio of hydrocortisone to the 
interna! standard from the Sampie solution 
Rs = peak response ratio of hydrocortisone to the 
internal standard from the Standard solution 
Q = concentration of USP Hydrocortisone RS in the 
Standard solution (mg/mL) 

Cu = concentration of Hydrocortisone in the Sampie 
solution (mg/mL) 

Acceptance criteria: 97.0%-102.Q% on the dried basts 

IMPURITIE5 

* RESIDUE on Ignitkon (281) 

Sampie: 100 mg 
Acceptance criteria: NMT 0.5% 

* ORGANIC IMPURITIES 

Mobile phase: Butyi ehloride, tetrahydrofuran, metha¬ 
nol, glacial acetic acid, and waler (890: 56: 28: 24: 0.4) 
Diluent: Butyl chloride, tetra hydrolu ran, methanol, and 
glacial acetic acid (81.5: 10: 8: 0.5) 

Standard solution: 40 pg/ml of USP Hydrocortisone RS 
in Diluent. [Notę— Son i ca te for 5 min.] 

Sampie solution: 2 mg/mL of Hydrocortisone in DHu- 
ent . [NOTĘ—Sontcate for 5 min.] 

Chromatographic system 
(See Chromatography System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 15-cm; 3-j.im packing L3 
Flow ratę: 1.5 mL/rmn 
Injection size: 5 jiL 
System suitability 
Sampie: Standard solution 
Suitabflity requirements 
Tailing factor: NMT 2,0 
Relative standard dev[ation: NMT 5% 

Analysis 

Samples: Standard solution, Sampie solution, and Dilu¬ 
ent [Notę— ignore artffact peaks.] 

Calculate the percentage of impurities in the portion of 
Hydrocortisone taken: 

Result = (ru/n) x ( Q/Cu ) x 100 

ru = individual impurlty peak area from the Sampie 
solution 

n - peak area from the Standard solution 
Cs ~ concentration of USP Hydrocortisone RS in the 
Standard solution (mg/mL) 

Co - concentration of Hydrocortisone in the Sampie 
solution (mg/mL) 

Acceptance criteria 
lndividual impurities: NMT 0,5% 

Total impurities: NM I 2.0% 

SPECIFIC TESTS 

* Optical Rotation, Specifk Rotation (781S) 

Sampie solution: IG mg/mL, in dioxane 
Acceptance criteria: +150° to +156° 

* Loss on Drying (731): Dry a sampie at 105° for 3 h: it 

loses NMT 1.0% of its wefght. 

ADDITIONAL REQUJREMENT$ 

* Packa GfNG and Storage; Preserve in well-closed contain- 
ers. Storę at controlled room temperaturę. 


* USP REFERENCE STANDARD* (11) 

USP Hydrocortisone RS 


Hydrocortisone Cream 

DEFINITION 

Hydrocortisone Cream is Hydrocortisone in a suitable cream 
base. It contains NLT 90.0% and NMT 110.0% of the 
labeled amount of hydrocortisone (CuH^oOs). 

IDENTIFICATION 

* A. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Sampie solution: Transfer a portion of Cream, equiva- 
lent to 5 mg of hydrocortisone, to a fiask. Add 5 mL of 
alcohol, and heat on a steam bath for 5 min, with fre- 
quent shaking. Cool, and frlter. Use the filtrate, 

Analysis: Proceed as directed in the chapter. 
Acceptance criteria: Meets the requirements 

ASSAY 

• Procedurę 

Diluent: Dilute methanol (1 in 2) 

Mobile phase: Acetonrtrile and water (25:75) 

Standard stock solution: 500 pg/ml of USP Hydrocor- 
tisone RS In methanol 

Standard solution: 50 pg/mL of USP Hydrocortisone RS 
ared by mixing Standard stock solution and Diluent 
. [Notę—I f methanol ts used in the fina! dilution of 
the Sampie solution , similarly use methanol instead of 
agueous methanol in the finał dilution of the Standard 
solution „] 

Sampie solution: Transfer a guantity of Cream, nomL 
nally equivalent to 10 mg of hydrocortisone, to a 
150-mL beaker. Add 40 mL of methanol, and heat on a 
steam bath whife stirrlng to melt and disperse the 
Cream. Cool to room temperaturę, and fil ter through 
glass wool into a 100-mL volumetric fiask. Repeat tne 
extraction with two 20-mL portions of methanol, com- 
bining the filtrates in the 100-mL volumetric fiask. Add 
methanol to volume, and mix. Quantitativefy dilute one 
volume of thls solution with an equal volume of water, 
and pass through a membranę ftlter of 5-jim porę size. 

If precipitation occurs on dilution with water and the 
solution is still cloudy after filtralion, dilute the initial 
Sampie solution with methanol instead of water. Pass 
this solution through a membranę fiiter of 5-pm porę 
size. 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column; 3.9-mm x 30-cm; packing LI 
injection vo!ume: 10-25 pL 
System suitability 

[Notę—A djust the composition of the Mobile phase so 
that the retention time of hydrocortisone is about 10 
min,] 

Sampie: Standard solution 

Suitability requlrements 

Relative standard deviatlon: NMT 3.0% for five rep- 
licate injectlons 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of hy¬ 
drocortisone (C 2 \ H 30 O 5 ) in the portion of Cream taken: 

Result = (ry/fj) x (Cs/Cu) x 100 

ru = peak response from the Sampie solution 

rj - peak response from the Standard solution 
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Cs = concentration of USP Hydrocortisone RS in the 
Standard solution (pg/mL) 

Cu = nominał concentration of hydrocortisone in 
the Sample solution (pg/mL) 

Acceptance criteria; 9G.0%-110,0% 

PERFORMANCE TESTS 

° Minimum Ful (755): Meets the requirements 

SPECIFIC TESTS 

* Microbial Enumeration Tests <61) and Tests for Speo- 
FfEO Microorganisms (62): It meets the requirements of 
the tests for the absence of Staphylococcus aureus and 
Pseudomonas aeruginosa. 

ADDITBONAL REQUIREMENTS 

® Packaging and Storage: Preserve in tfght containers, 

* USP Reference Standards (11) 

USP Hydrocortisone RS 


Hydrocortisone Gel 

» Hydrocortisone Cel is Hydrocortisone in a suita- 
ble hydroalcohoiic gel base. It contatns not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of hydrocortisone 
(C 21 H 30 O 5 }. 

Packaging and sforage —Preserve in tight containers, 

USP Reference standards {11}—’ 

USP Hydrocortisone RS 

identificatHon—Proceed with Gel as directed under Hydro¬ 
cortisone Cream. The specified result is obtained. 

Minimum fili (755): meets the requirements. 

Assay— 

Mobile solvent —Prepare a mixture of 2 volumes of meth¬ 
anoi, 2 vo!umes of acetonitrile, and 6 volumes of water. 

Standard preparation —Dissolve a suitable quantity of USP 
Hydrocortisone RS, accurately weighed, in alcohol and di- 
cnloromethanę (75:25) to obtain a solution havtng a knowr 
concentration of about 04 mg per ml. Dilute this solution 
with alcohol to a concentration of lOjLtg per mL 

Assay preparation —Weigh accurately an aliguot of Gel, 
equivalent to about 10 mg of hydrocortisone, and dilute 
with alcohol and dichJoromethane (75:25) to obtain a solu¬ 
tion having a concentration of about 04 mg per mL. Dilute 
this solution with alcohol to a concentration of lOjig per 
mL, 

Procedurę —Introduce equal volumes (between 5 pL and 
15 j-iL) of the Assay preparation and the Standard preparation 
into a high-pressure tiguid chromatog raph (see Chromatog - 
raphy (621)) operated at room temperaturę, by means of a 
suitable microsyringe or sampling valve, adjusting the speci- 
men size and other operating parameters soch tnat the peak 
obtained from the Standard preparation is about 0.6 full- 
scale. Typicalty, the apparatus is fitted with a 4-mm x 30-cm 
column that contains packing LI and is cquippcd with an 
UV detector capable of monitoring absorption at 254 nm, 
and a suitable recorder, and is capable ot operating at a 
column pressure of up to 6000 psi, In a suitable chromato- 
gram, the coeffident of variation for five replicate injections 
of the Standard preparation h not morę than 3.0%, Deter- 
mine the ratios of the peak hetghts, at equivalent retention 
Limes, obtained from the Assay preparation and the Standard 


preparation, and calculate the quantity, in mg, of hydrocorti- 
sone (C 21 H 30 O 5 ) in the portion of Gel taken by the formula: 

C(Hu/Hs) 

in which C is the concentration, in pg per ml, of USP Hy¬ 
drocortisone RS in the Standard preparation; and Hu and 
are the peak heights of the Assay preparation and the Stan¬ 
dard preparation , respectively. 


HycirocortSsone LotSosu 

DEFINITION 

Hydrocortisone Lotion is Hydrocortisone in a suitable aque- 
ous vehicle. It contains NLT 90.0% and NMT 110.0% of 
the labefed amount of hydrocortisone (C 21 H 30 O 5 ). 

IDENTIFiCATfON 

* A. Thin-Layer Chromatocraphic Identification Test 

( 201 ) 

Standard solution: 500 pg/mL of USP Hydrocortisone 
RS in methanoi 

Sample solution: Transfer a guantity of Lotion, nomi- 
nally equivalent to 5 mg of hydrocortisone, to a 
separator containing 10 mL of methylene chloride, 
Shake for 1 min, and allow the layers to separate. Filter 
the methylene chloride extract onto a suitable chromat¬ 
og raphic column Lhat has been packed with 2 g of acti- 
vatea magnesium silicate, Wash the column with 25 mL 
of methylene chloride with the aid of slight air pressure, 
dtscarding the washings, and elute the hydrocortisone 
with 10 mL of methanoi. 

Chromatog raphic system 

Developing so!vent system: Chloroform, methanoi, 
and water (180:15:1) 

Analysis: Proceed as directed En the chapter. 
Acceptance criteria: Meets the reguirements 

ASSAY 

• PROCEDURĘ 

Mobile phase: Acetonitrile, methanoi, and water 
(21:21:58) 

Standard stock solution: 0.1 mg/ml of USP Hydrocor¬ 
tisone RS in alcohol 

Standard solution: 0.05 mg/ml of USP Hydrocortisone 
RS from Standard stock solution in water 
System suitabifity stock solution: 0,05 mg/mL of pro- 
pylparaben in alcohol 

System suitabifity solution: 5 pg/mL of propyl pa raben 
and 45 pg/mL of USP Hydrocortisone RS, prepared by 
difuting 1 mL of the System suitahility stocl< solution with 
Standard solution to 10 mL 

Sample stock solution: Nominaify 04 mg/mL of hydro¬ 
cortisone, prepared as follows. Shake a 100-mL portion 
of Lotion to ensure homogeneity, and aliow to stand 
until the entrapped air rises. lnvert carefully, and trans¬ 
fer a quantity or this Lotion, freshly mixed but free from 
air bubbles, nomlnally equivalent to 10 mg of hydrocor¬ 
tisone, to a 40-mL beaker, and add 30 mL of alcohol. 
Warm gently until the Lotion h dispersed, and cool to 
room temperaturę. Filter the mixture into a 100-mL vol- 
umetric fiask through a piedget of cotton previously 
moistened with alcohol, Rinse the beaker with two 
20-mL portions of alcohol, and collect the washings in 
the same vo!umetric fiask. Dilute with alcohol to 
vo!ume. 

Sample solution: Nominally 0.05 mg/mL of hydrocorti¬ 
sone from Sample stock solution in water 
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Chromatographk system 
(See Chromatograpny <621 ), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3,9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability requirements 

Resolution: NLT 2.0 between propylparaben and hy¬ 
drocortisone, System suitability so lution 
Column efficiency: NLT 1000 theoreticaf plates for 
hydrocortisone. System suitability solution 
Tanina factor: NMT 1.2 for hydrocortisone. System 
suitability solution 

Relative standard deviat!on: NMT 3.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of hy¬ 
drocortisone (C^hhoOs) in the portion of Lotion taken: 

Result - (rjr$) x (Gi/Cy) x 100 

= peak response from the Sample solution 
r s - peak response from the Standard solution 
Cs = concentration of USP Hydrocortisone RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of hydrocortisone in 
the Sample solution (mg/mL) 

Acceptance criteria: 9Q.0%-110.0% 

PERFORMANCE TESTS 

* Minimum Fill (755): Meets the requirements 

SPECIFIC TESTS 

* Microbeal Enumeration Tests (61) and Tests for Speci 
fied Microorcanisms (62): It meets the reguirements for 
absence of Staphylococcus aureus and Pseudomonas 
aeruginosa , 

ADDITIONAL REQUIREMENTS 

* Packacing and Storage: Preserve in tight containers. 

6 USP reference Standards (11 > 

USP Hydrocortisone RS 


Hydrocortisone Ointment 

DEFINITION 

Hydrocortisone Ointment is Hydrocortisone in a suitable 
ointment base. It contains NLT 90.0% and NMT 110.0% 
of the labeled amount of hydrocortisone (C 21 H 3 GO 5 ). 

IDENTIFICATION 

• A. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Sample solution: Transfer a portion of Ointment, 
equivafent to 5 mg of hydrocortisone, to a fiask. Add 
10 mL of methanol, and heat on a steam bath for 5 
min with freąuent shaking. Cool to solidify the olnt* 
ment base, and frlter. Use the filtrate. 

Acceptance criteria: Meets the requirements 

ASSAY 

* Procedurę 

Dlluent: Dii u te alcohol (1 in 2) 

Mobile phase: Acetonitrile and water (25:75) 

Standard stock solution: 500 yg/mL of USP Hydrocor¬ 
tisone RS in alcohol 

Standard solution: 50 jig/mL of USP Hydrocortisone RS 
p rep a red by mtxing Standard stock solution and Diluent 


(1:9). [Notę—I f alcohol is used in the finał dilution of 
the Sample soiution , simtlarly use alcohol instead of 
agueous alcohol in the finał dilution of the Standard 
solution J 

Sample solution: Transfer a quantity of Ointment, 
nominally equfvalent to 10 mg of hydrocortisone, to a 
150-mL beaker. Add 40 mL of alcohol, and heat on a 
steam bath while stirring to meit and disperse the Oint- 
ment. Cool to room temperaturę, and filter through 
glass woal Into a 100-mL volumetric fiask. Repeat the 
extraction with two 20-mL portions of alcohol, combin- 
ing the filtrates in the 100-mL volumetric fiask. Add al- 
conoi to volume, and mix« Quantitatively dilute one vol* 
ume of this solution with an equal volume of water, 
and pass through a membranę filter of 5-pm porę size. 

If precipitation occurs on dilution with water, and the 
solution is still doudy after fil trat ion, dilute the initial 
Sample solution with alcohol instead of water. Pass this 
solution through a membranę filter of 5-pm porę size. 
Chromatograpnic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Injection voiume: 10-25 jiL 
System suitability 

[Notę—A djust the composition of the Mobile phase so 
that the retention time of hydrocortisone is about 10 
min.] 

Sample: Standard solution 
Suitability requirements 

Refative standard deviation: NMT 3.0% for 5 repli- 
cate injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of hy¬ 
drocortisone (C 21 H 30 Oj) in the portion of Ointment 
taken: 

Result = (r y /rs) x (Cs/ Cu) x 100 

ry = peak response from the Sample solution 

n = peak response from the Standard solution 

Cs - concentration of USP Hydrocortisone RS m the 
Standard solution (jig/mL) 

Cu = nominał concentration of hydrocortisone in 
the Sample solution (pg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* Minimum Fill (755): Meets the requirements 

SPECIFIC TESTS 

* Microbial Enumeration Tests (61) and Tests for Speci- 

FIED ORGANI5M5 (62): It meets the requirements of the 
tests for absence of Staphylococcus aureus and Pseudomo- 
nas aeruginosa. 

ADDITIONAL REQUIREMENTS 

* Packacing and Storage: Preserve in well-closed 

containers. 

* USP reference Standards (11) 

USP Hydrocortisone RS 


Hydrocortisone Injectable Suspension 

» Hydrocortisone Injectable Suspension is a sterile 
suspension of Hydrocortisone in Water for Injec- 
tion. It contains not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount of hydrocortisone (C 21 H 30 O 5 ). 
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Packagsng and storage-“Preserve in single-dose or in 
multiple-dose oontainers, preferably of Type I glass. 

USP Reference Standard* * {1 1 }— 

USP Hydrocortisone RS 
USP Endotoxin RS 

Identification —It responds to the Identification test under 
Hydrocortisone Lotion. 

Bacteriai Endoftoxins Test (85)—It contains not morę 
than 1.25 USP Endotoxin Units per mg of hydrocortisone, 
pH (791): between 5.0 and 7.0. 

Other requirements —It meets the requirennents under In* 
jecthns ona fmplanted Drug Products (1). 

Assay— 

Standard preparathn —Prepare as directed for Standard 
Preparathn under Assay for Steroids (351), using USP Hydro¬ 
cortisone RS. 

Assay p repa radon —Transfer to a separator an accurately 
weighed guantity of Injectable Suspension, equivalent to 
about 50 mg of hydrocortisone, using a total of 25 mL of 
water to effect the transfer. Extract with four 40-mL portions 
of chloroform, fiitering each portion through chloroform- 
washed cotton into a 200 -mL volumefric fiask. Add chloro¬ 
form to volume, and mix. Pipet 20 ml of this solution into a 
1 00-mL vo!umetric fiask, add chloroform to volume, and 
mix. Pipet 10 mL of the resulting solutlon Into a glass-stop- 
pered, 100-mL conical fiask, evaporate on a steam bath just 
to dryness, cool, and dissolve the residue in 50.0 mL of alco- 
hol. 

Procedurę —Proceed as directed for Procedurę under Assay 
for Steroids (351), Cakulate the quantrty, in mg, of G 1 H 30 O 5 
in the portion of Injectable Suspension taken by the 
formula: 

5C(Au/A s ). 


Hydrocortisone Rectai Suspension 

» Hydrocortisone Rectai Suspension contains not 
less than 90,0 percent and not morę than 
1 10.0 percent of the labeled amount of hydro¬ 
cortisone (C 21 H 30 O 5 )* 

Packaging and sto ragę—Preserve En tight containers. 

USP Reference standard* (11)— 

USP Hydrocortisone RS 

Identification, Thin-Layer Chromatographic Identification 
Test (201 >— 

Test solutlon —Use the Assay preparathn, except to o m it 
addition of the Internal standard solutlon. 
pH (791): between 5.5 and 7,0. 

Assay— 

Mobile phase—A Mix 55 mL of a solutlon of water in meth¬ 
anol (5 in 100) with 1.0 mL of glacial acetic add, dilute with 
watpr-washed 1,2-dichloroethane to 1 000 mL, and mix_ De- 
gas before using. Make adjustments if necessary (see System 
Suitability under Chromatography (62 1)). 

Internat standard solution—D\s$o\ve 200 mg of acetamino- 
phen in 4 mL of methanol, dilute with water-washed 1,2- 
dichloroethane to 200 mL, and mix, Keep the solution 
tightly stoppered and protected from lignt. 

Standard preparathn —Accurately weigh about 8 mg of 
USP Hydrocortisone RS, add 4 ml of methanol and 4.0 mL 
of Internal standard solution , dilute with chloroform to 
100,0 mL, and mix to obtain a solution having a known 
coneentratlon of about 0.08 mg of USP Hydrocortisone RS 
per ml. 


Assay preparathn —Transfer an accurately weighed guan- 
tity of Rectai Suspension, equiva3ent to about 8 mg of ny- 
drocortisone, to a separator. Extract with four 20-mL por¬ 
tions of chloroform, fiitering each portion through 
chloroform-washed cotton into a 100-mL volumetric fiask, 
Add 4 mL of methanol and 4.0 mL of Internal standard solu- 
tion, dilute with chloroform to volume, and mix. Pass the 
extract through a 0.5-pm porosity polytef membranę fil ter, 
discarding the f rrst 20 mL of the filtra te. 

Chromatographic system (see Chromatography (621))—The 
liquid diromatograph is eauipped with a 254-nm detector 
and a 4,6-mm x 25-cm column that contains 5-pm packing 
L3. The flow ratę is about 1.5 mL per minutę. Chromato¬ 
graph the Standard preparathn , and record the peak re- 
sponses as directed for Procedurę: the relative retention 
tlmes are about 1.3 for acetaminophen and 1.0 for hydro¬ 
cortisone; the resolution, R , between the analyte and inter¬ 
nal standard is not less than 2.5; the column effidency de- 
termined from the analyte peak is not less than 5000 
theoretical plates; and the relative standard deviation for 
replicate injections Is not morę than 1 . 0 %. 

Procedurę —Separately inject equal volumes (about 10 pL) 
of the Standard preparathn and the Assay preparathn into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu tatę the quan- 
ttty, in mg, of hydrocortisone ^iH^oOs) in the portion of 
Rectai Suspension taken by the formula: 

1 00C(ft, / R$) 

in which C Es the concentration, in mg per mL, of USP Hy¬ 
drocortisone RS in the Standard preparathn; and fiu and R$ 
are the peak response ratios obfained from the Assoy prepa- 
ration and the Standard preparathn, respectively. 


Hydrocortisone Tablets 

DEFINITION 

Hydrocortisone Tablets contain NLT 90.0% and NMT 
110 , 0 % of the labeled amount of hydrocortisone 
(CjiHmOj). 

IDENTIFICATION 

9 A. INFRARED ABSORPTFON (197M) 

Sample: Powder a number of Tablets, equivalent to 
50 mg of hydrocortisone, and digest witn 15 ml of sol- 
vent hexane for 15 min, Decant the solvent hexane as 
completeiy as possible, and extract the residue first with 
10 mL of solvent hexane, then with 10 mL of peroxide- 
free efher in the same mann er as before, and discard 
the extracts. Digest the finał residue with 25 mL of de- 
hydrated alcohol for 15 min with freguent agitation. 
Filier, and evaporate the alcohol extract on a steam 
bath to dryness. Use the residue. 

Acceptance criteria: Meet the requirements 

ASSAY 

* Procedurę 

Mobile phase: Sufyi chloride, water-saturated butyl 
chlorlde, tetrahydrofuran, methanol, and glacial acetic 
add (95:95:14:7:6) 

Internal standard solution: 0.06 mg/mL of USP Predni- 
sone RS in water-saturated chloroform 
Standard solution: 0,1 mg/mL of USP Hydrocortisone 
RS in Internat standard solution 
Sample solution: NominalJy 0.1 mg/mL of hydrocorti¬ 
sone from NLT 10 finely powdered Tablets, prepared as 
foflows. Transfer a portion of the powder, eg ul va lent to 
5 mg of hydrocortisone, to a suitable Container, and 
add 50,0 mL of the Internal standard solution . Shake vig- 
orously for 30 min, and centrifuge a portion, Use the 
elear supernatant. 
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Chromatographic system 

(See Chromatograpny (621 ), System Suitability 0 
Modę: LC 

Detector: UV 254 nm 
Column: 3,9-mm x 30-cm; packing L3 
Fiow ratę: 0.9 ml/min 
Injeetion volume: IGjiL 
System suitability 
Sampie; Standard solution 
Suitability requirements 

Resolution: NLT 3.0 between hydrocortisone and 
prednisone 

Relative standard deviation: NMT 2.0% for four 
repiicate injections 
Analysis 

Samples: Standard solution and Satopie solution 
Calcu !a te the percentage of the iabeled amount of hy¬ 
drocortisone (CziH^Os) in the portion of Tablets taken: 


Result = (RJR$) x (Cs/Qi) x 1 00 


Ru - peak response ratio of hydrocortisone to the 
interna! standard from the Sampie solution 
Rs - peak response ratio of hydrocortisone to the 
interna! standard from the Standard soiution 
Cs = concentration of USP Hydrocortisone RS in the 
Standard solution (mg/ml) 

Cu - nominał concentration of hydrocortisone in 
the Sampie solution (mg/mi) 

Acceptance criteria: 90.G%-110.0% 



PERFORMANCE TEST5 
S Dissolution (711) 

Medium: Water; 900 mL 
Apparatus 2 : 50 rpm 
Time: 30 min 

Standard solution: USP Hydrocortisone RS at a known 
concentration in Medium 

Sampie solution: Pass a portion of the solution under 
test through a suitabie fllter. Dii u te with Medium if 
necessary. 

Instrumental conditions 

(See Ultravioiet- Visible Spectroscopy (857).) 

Modę: UV 

Analyticaf wavelength: Maximijm absorbance at 
about 248 nm 
Analysis 

Samples: Standard solution and Sampie solution 
Determine the amount of hydrocortisone (C 21 H 30 O 5 ) 
dissolved. 

Tolerances: NLT 70% (Q) of the labeied amount of hy¬ 
drocortisone (C^iH^Os) is dissolved. 

* Uniformity of Dosage Units (905) 

Procedurę for content uniformity 
Mobile phase, Internal standard solution, Standard 
solution, Chromatographic system, and System suit- 
abflity: Proceed as directed in the Assay: 

Sampie solution: Nominaliy 0.1 mg/mL of hydrocorti¬ 
sone, prepared as follows. Transfer 1 Tablet to a suita- 
ble Container, and add 0.3 ml of water directfy onto 
the Tablet. Allow the Tablet to stand for about 5 min. 
Shake the Container to break up the Tablet, and sonb 
cate briefly i o ensure rnmpletp dmntegration. Add a 
few smali glass beads and 50.0 mL of the Internal stan¬ 
dard solution to the Container. Shake the Container for 
about 30 min. Diiute an accurateiy measured volume 
of the elear supernatant with a known, accurateiy 
measured volume of the InternaI standard solution to 
obtain the desired concentration. Shake the contents 
of the Container to mix. 


Analysis 

Samples: Standard soiution and Sampie solution 
CalcuJate the percentage of the labeied amount of hy¬ 
drocortisone (C21H30G5) in the Tablet taken: 

Result - (Ru/Rs) x (C s /Cu) x 100 

Ru = peak response ratio of hydrocortisone to the 
internal standard from the Sampie solution 
Rs - peak response ratio of hydrocortisone to the 
internal standard from the Standard solution 
Gs = concentration of USP Hydrocortisone RS in the 
Standard solution (mg/ml) 

Cu - nominał concentration of hydrocortisone in 
the Sampie solution (mg/ml) 

Acceptance criteria: Meet the requirements 

ADDITIONAL REQUIREMENT$ 

9 PACKAGING and Storage: Preserve in weli-closed 
contaaners. 

$ USP Reference Standards (11) 

USP Hydrocortisone RS 
USP Prednisone RS 


Hydrocortisone and Acetfo Add Otic 

Solution 


DEFINITION 

Hydrocortisone and Acetic Add Otic Solution is a solution of 
Hydrocortisone and Gada! Acetic Add in a suitabie non- 
aqueous so!vent. It contains NLT 90.0% and NMT 
120.0% of the labeied amount of hydrocortisone 
{QiH 30 Os), and NLT 85.0% and NMT 130.0% of the la- 
beled amount of acetic acid (C 2 H 4 O 2 ). 

IDENTIFICATION 

® A. 

Analysis: Diiute 5 mL of Otic Soiution with 10 mL of 
water, and adjust with 1 N sodium hydroxide to a pH 
of about 7. Add ferric chloride TS. 

Acceptance criteria: A deep red color is produced, and 
it is destroyed by the addition of hydrochloric add, 

* B. The retention time of the major peak of the Sampie 

soiution corresponds to that of the Standard solution , 
both reiative to the internal standard, as obtained in the 
Assay for Acetic Add. 

# C The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard soiution , as 
obtained tn the Assay for Hydrocortisone , 

ASSAY 

o Acetic Acid 

Internat standard solution: Diiute 2,0 mL of anisole 
with methanof to lOO mL. 

Standard stock solution: 20 mg/mL of giacial acetic 
acid in methanol 

Standard solution: 10 mg/mL of giacial acetic add in 
methanol, prepared as foliows. Transfer a sufficient voi- 
ume of the Standard stock solution to a voiumetric fiask 
of suitabie size, add 20% of the fiask volume of the 
Internal standard solution , and diiute with methanol to 
volume. 

Sampie solution: Nominaliy 10 mg/mL of giacial acetic 
acid, prepared as foilows. Transfer a sufficient volume of 
Otic Solution to a volumetric fiask of suitabie srze, add 
20% of the fiask volume of the Internal standard solu¬ 
tion, and diiute with methanol Eo volume. 
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Chromatographk system 
(See Chromatogropny (621), System SuitabilityJ) 

Modę: GC 

Detector: Flame ionization 

Column: 2-mm x 1.8-m glass; packed with 20% liquid 
phase G35 on support SI A 
Carrier gas: Nitrogen 
Flow ratę: 25 mL/min 
Temperatures 
Injection port: 180° 

Detector: 220° 

Column: See Tobie 1. 


Tabfe 1 


Inftlal 

Temperaturę 

Temperaturę 

Ramp 

(°/mln) 

Finał 

Temperaturę 

n 

Hołd Time 
at Finał 
Temperaturę 
(min) 

115 

0 

115 

12 

115 

35 

190 

3 


Injection volume: 4 pL 
System suitability 
Sam ple: Standard solution 

[NOTĘ—The re!at*ve retention times for anisole and ace- 
tic acid are 1.0 and 1.5, respectively,] 

Suitability requirements 

Resolution: NLT 1.5 between anisoie and acetic acid 
Relatiye standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ace- 
tic acid (CzHą0 2 ) in the portion of Otic Solution taken: 

Resuft - (Ru/Rs) x (Cs/Cu) x 100 

/?u = peak response ratio of acetic acid to the 

interna! standard from the Sample solution 
Rs - peak response ratio of acetic acid to the 

internat standard from the Standard solution 
G - concentration of glacial acetic acid in the 
Standard solution (mg/mL) 

Co - nominał concentration of acetic acid in the 
Sample solution (mg/mL) 

Acceptance criteria: 85,0%-l 30.0% 

* Hydrocortisone 

Diluent: Dilute akolici (1 in 2) 

Mobile phase: Acetonitrile and water (30:70) 

Standard solution: 0.5 mg/mL of USP Hydrocortisone 
RS in Diluent 

Sampte solution: Nominady equivaient to 0.5 mg/mL 
of hydrocortisone from Otic Solution in Diluent 
Chromatographic system 
(See Chromatogropny (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 2 m L/min 
Injection volume: 20 (iL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Relative standard deviation; NMT 2.0% for four 
replicate injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of hy¬ 
drocortisone (CżtHioGs) in the portion of Otic Solution 
taken: 

Result = (Wft) x (G fC v ) x 100 

fu = peak response from the Sample solution 
= peak response from the Standard solution 


Cs - concentration of USP Hydrocortisone RS in the 
Standard solution (mg/mL) 

Cy = nominał concentration of hydrocortisone in 
the Sample solution (mg/mL) 

Acceptance criteria: 9G.O%-120.0% 

5PECIFIC TESTS 

* PH ( 791 ) 

Sample solution: Otic Solution and water (1:1) 
Acceptance criteria: 2.0-4.0 

ADDITIONAL REQUIREMENTS 

* Packacinc and Storace: Presem? in tight, light-resistant 

containers. 

* USP Referenci Standards <11 ) 

USP Hydrocortisone RS 


Hydrocortisone Acetate 



CaHj^O* 404.50 

Pregn-4-ene-3,20-dione, 21-(acetyJoxy)-11 J7-dihydroxy-, 

W; 

Cortisol 21 -acetate [50-03-3]. 

DEFINmON 

Hydrocortisone Acetate contains NLT 97.0% and NMT 
102.0% of CjbHhO*, calculated on the dried basis. 

IDENTIFICATION 

* A. In FR A RED Absorption (197M) 

* B. Ultraviolet Absorption (197U) 

Analytical wavelength: 242 nm 
Sample solution: TOpg/mL in methanol 
Acceptance criteria: Absorptivities, calculated on the 
dried basis, do not differ by morę than 2.5%. 

ASSAY 

* PROCEDURĘ 

Mobile phase: Butyl chloride, water-saturated butyl 
chloride, tetrahydrofuran, methanol, and głacial acetic 
acid (475:475:70:35:30) 

Standard solution: 0.10 mg/mL of USP Hydrocortisone 
Acetate RS in Mobile phase 

Sample solution: 0.10 mg/mL of Hydrocortisone Ace¬ 
tate in Mobile phase 
Chromatograpnic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3,9-mm x 30-cm; 10-jLtm packing L3 
Flow ratę: 1 mL/min 
Injection size: 10 jiL 
System suitability 
Sample: Standard solution 
Suitability reauirements 
Tailing factor; NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of hydrocortisone acetate 
(GiHjaOń) in the portion of Hydrocortisone Acetate 
taken: 

Result - ( r u /r s ) x (Cs/Cu) x 100 
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fu - peak response of hydrocortisone acetate from 
the 5ample solution 

r* - peak response of hydrocortisone acetale from 
the Standard solution 

C 5 - concentration of USP Hydrocortisone Acetate 
RS in the Standard solution (mg/mL) 

Cu - concentration of Hydrocortisone Acetale In the 
Sample solution (mg/mL) 

Acceptance criteria: 97.0% 1 02.0% on the dried basis 

impurities 

* Residue on Ignition <281 > 

Sample: 100 mg 
Acceptance cnteria: NMT 0.5% 

• Organec Impurities 

Solution A: Acetonitrile and water (20:80) 

Solution B: Acetonitrile and water (70:30) 

Mobile phase; See Table 1. 


Table 1 


Time 

(min) 

Solution A 
(%) 

Sof u tion B 
(%) 

0 

90 

10 

5 

90 

10 

25 

10 

90 

30 

10 

90 

35 

90 

10 

40 

90 

10 


Diluent: Acetonitrile, glacial acetic add, and water 
(700:1:300) 

Standard solution: 5 jig/mL of USP Hydrocortisone 
Acetate RS in Diluent 

Sample solution: 1 mq/ml of Hydrocortisone Acetate 
in Diluent 

Chromatographic system 

(See Chromatograpny (62 1), System Suita bili ty.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 4.6-mm x 15-cm; 3-pm packing LI 
Fiow ratę: 1 mL/min 
Injectron size: 10 |iL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 5.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
CaltuJate the percentage of each impurity in the por- 
tion of Hydrocortisone Acetate taken: 

Result = (r u /r s ) x (Cs/Cu) x 100 

r u ~ peak response of each impurity from the 
Sample solution 

- peak response from the Standard solution 
Cs - concentration of USP Hydrocortisone Acetate 
RS in the Standard solution (mg/mL) 

Cu - concentration of Hydrocortisone Acetate In the 
Sample solution (mg/mL) 

Acceptance criteria 
lndrvidual impurities: NMT 1.0% 

Total impurities: NMT 2.0% 

SPECIFIC TEST5 

* Optbcal Rotation, Spedfie Rotation (781S) 

Sample solution: 10 mg/mL In dioxane 
Acceptance criteria: Between +158 c and +167° at 20° 

• Loss ON Drying (731): Dry a sample in vacuum at 60° 
for 3 h: it loses NMT 1,0% of its weight. 

AODITIONAL REQU1EREIVKENT5 

9 Packaging and Storage: Preserve in welhclosed 

contalners. 


* USP Reference Standards (11) 

USP Hydrocortisone Acetate RS 
Pregn-4-ene-3,20-dione, 21 -(acetyEoxy)-l 1,17- 
dihydroxy-, (1 1 /?)-. 

CnttuO* 404.50 


Hydrocortisone Acetate Cream 

DEFINITION 

Hydrocortisone Acetate Cream ts Hydrocortisone Acetate in 
a suitabie cream base, It contains NIT 90.0% and NMT 
110.0% of the labefed amount of hydrocortisone acetate 
(Ci^H^OóJt 

IDENTIFICATION 

* A, Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: 250^g/mL of USP Hydrocortisone 
Acetate RS in methanol 

Sample solution: To 1 g of Cream add 40,0 mL of a 
35% solution of acetonitrile in methanol, and shake un- 
tll dissolved. To 20,0 mL of this solution add lO.OmL of 
isooctane, and mix. AJlow the Jayers to separate, and 
use the bottom layer, 

Developing solvent system: Ethyl acetate, toluene, and 
acetone (140:40:1 3) 

Analysis: Heat the prepared chromatographic piąte at 
105° for 10 min, and cooJ, Develop in the Developing 
solvent system In a paper-lined chromatographic cham- 
ber epuilibrated in an atmosphere of ammonia vapor. 
Acceptance eriteria: Meets the regufrements 

ASSAY 
» Procedurę 

Mobile phase: Butyl chlorlde, water-saturated butyl 
chlonde, tetra hydro fu ran, methanol, and glacial acetic 
add (475:475:70:35:30) 

Standard solution: 0.10 mg/mL of USP Hydrocortisone 
Acetate RS in Mobile phase 

Sample solution: Transfer a guantity of Cream, nomi- 
nally equivalent to 25 mg of hydrocortisone acetate, to 
a suitabie Container, add 100.0 mL of tetrahydrofuran, 
and shake untif the Cream dtssofves. Transfer 10,0 ml of 
the resuttlng solution to another Container, and add 
15,0 mL of Mobile phase. 

Chromatographic system 
(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 

Coiumn: 3.9-mm x 30-cm; 10-pm packing L3 
Flow ratę: 1 mL/min 
Injection volume: 1 G|_lL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taiiing factor: NMT 2.0 
Relative standard devlation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculale the percenLage of the labeled amount of hy¬ 
drocortisone acetate (CnHijOe) in the portlon of 
Cream taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

ru - peak response from the Sample solution 

r$ = peak response from the Standard solution 

Q = concentration of USP Hydrocortisone Acetate 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of hydrocortisone 
acetate in the Sample solution (mg/mL) 
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Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TESTS 

* Minimum Fill (755): Meets the reguirements 

SPECIFIG TESTS 

* Mbcrobiai Enumeration Tests (61) and Tests for Speci- 

fied Microorganisms (62): It meets the requtrements ot 
the tests for the absence of Staphylococcus aureus and 
Pseudomonas aeruginosa. 

ADDITIONAL REQUIREMENT$ 

o Packaginc AND Storage: Preserve i n welhdosed 
containers. 

* USP Reference Standard* {11} 

USP Hydrocortisone Acetate RS 


Hycgrocortgsooe Acetate ŁotBosi 

» Hydrocortisone Acetate Lotion is Hydrocorti¬ 
sone Acetate in a suitable aqueous vehicle. tt 
contains not less than 90*0 percent and not morę 
than 110*0 percent of the [abeled amount of hy¬ 
drocortisone acetate 

Packaging and storage—Preserve tn tight containers. 

USP Reference standard* <11)— 

USP Hydrocortisone Acetate RS 

Identification —it responds to the Identification test under 

Hydrocortisone Acetate Ointment 

Minimum fili (755): meets the reguirements. 

Assay—- 

Mobile phase —Prepare a frltered and degassed solution 
containing butyl chioride, water-saturated Butyl chioride, 
tetrahydrofuran, methanoi, and glacial acetk add 
(475:475:70:35:30). Make adjustments if necessary (see Sys¬ 
tem Suitabifity under Chromatogrciphy (621)). 

Standard preparotion —Dissolve an accurately wdghed 
quantity of USP Hydrocortisone Acetate RS in water-satu- 
rated chloroform to obtain a solution having a known con- 
centration of about 0.10 mg per mL. 

Assay preparotion^ Transfer an accurately weighed quan- 
tity of Lotion, equfvalent to about 2.5 mg of hydrocortisone 
acetate, to a closable Container. Add 25*0 ml of water-satu- 
rated chloroform and about TOglass beads. Secureiy close 
the Container, and shake vigorously for approximately 
15 minutes. Centrifuge, and use the elear, lower chloroform 
łayer* 

Procedurę— Introduce equal volumes of the Assay prepara- 
tion and the Standard preparotion into a high-pressure liquid 
chromatograph fitted with a 254-nm detector. Typically the 
apparatus is fitted with a 4-mm x 30-cm column containing 
packing 13 and operated at room temperaturę. Six replicate 
mjections of the Standard preparotion show a relative stan¬ 
dard deviation of not morę than 2.0%, Cafculate the quan- 
tity, in mg, of hydrocortisone acetate in the por- 

tion of Lotion taken by the formula; 

25C(ru/ rs) 

in which C is the concentration, in mg per mL, of USP Hy¬ 
drocortisone Acetate RS in the Standard preparotion; and r u 
and ^ are the hydrocortisone acetate peak responses ob- 
tained from the Assay preparotion and the Standard prepora¬ 
tion, respectivdy. 


Hydrocortisone Acetate Ointment 

» Hydrocortisone Acetate Ointment is Hydrocorti¬ 
sone Acetate in a suitable ointment base. It con- 
tains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 

C23H32O6. 

Packaging and storage— Pres erve in well-closed Contain¬ 
er*. 

USP Reference standard* (11)— 

USP Hydrocortisone Acetate RS 

Identification —Transfer a guantity of Ointment, equiva- 
lent to about 5 mg of hydrocortisone acetate, to a fiask, add 
5 mL of methanol, and heat on a steam bath for 5 minutes 
with freguent mixing. Cool to solidify the ointment base, 
and filter* Using the fil tratę as the test solution, proceed as 
directed under Thin-foyer Chromatographic Identification Test 
(201). Locate the spots by spray ing the dried piąte with a 
70% methanolic sulfuric acta solution, Heat the piąte for 20 
to 30 minutes at 90°, altów to cool, and view under iong- 
wavelength UV light: the R F value and fluorescence of the 
pnncipal spot obtained from the test solution correspond to 
those obtained from the Standard solution, 

Microbiał enumeration tests (61) and Tests for speci- 
fied microorganisms (62 )—It meets the requirements of 
the tests for absence of Stophylococcus aureus and Pseudo¬ 
monas oeruglnosa. 

Minimum fili (755): meets the requirements. 

Assay —Proceed with Ointment as directed in the Assay 
under Hydrocortisone Acetate Lotion. 


Hydrocortisone Acetate ©phthaflmic 
Ointment 


OEFINITION 

Hydrocortisone Acetate Ophthalmic Ointment is Hydrocorti¬ 
sone Acetate in a suitable ophthalmic ointment base. It 
contains NLT 90,0% and NMT 11 0,0% of the labeled 
amount of total steroids, calculated as C 2 3 H 3 20 ń . tt is 
stenie. 

EDIENT1FB G ATHON 

* A. Thin-Iayer Chromatographic Identification Test 
( 201 ) 

SampBe solution: Transfer a quantity of Ophthalmic 
Ointment eauivalent to 5 mg of hydrocortisone acetate 
to a fiask, add 5 ml of methanol, and heat on a steam 
bath for 5 min with freguent mixing. Cool to solidify 
the Ophthalmic Ointment base, and fi!ter. Use the 
fil tratę. 

Spray reagent: 70% Methanolic sulfuric acid solution 
Analysis; Proceed as directed tn the chapter. Locate the 
spots by spraying the dried piąte with Spray reagent. 
Heat the piąte for 20-30 min at 90°, allow to cool, and 
view under iong-wavelength UV light* 

Acceptance criteria: The R f vafue and ftuorescence of 
the pnncipal spot of the Sampte solution correspond to 
those of the Standard solution. 

ASSAY 

« Assay for Steroid* (351) 

Standard solution: Proceed as directed in the chapter 
for Standard Preparotion using USP Hydrocortisone Ace¬ 
tate RS* 

Sample solution: Transfer a portion of Ophthalmic 
Ointment eauivalent to 10 mg of hydrocortisone ace¬ 
tate to a fiask, and add 30 mL of alcohol. Heat on a 
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steam bath to melt the Ophthalmic Ointment base, 
Cool to solidify the Ophthalmic Ointment base, and fil- 
ter the afcohol solution into a 100-mL volumetnc fiask. 
Repeat the extraction with three 20-mL portions of al- 
cohof, and add alcohol to yolume. Pipet 10 mL of this 
solution Into a 100-mL volumetric fiask, and add aleo- 
hol to voiume. Pipet 20 mL of the resufting solution 
into a glass-stoppered, 50-ml conical fiask. 

Analysis: Procccd as directed in the chaptcr, 

Calculate the percentaae of the total amount of ster¬ 
oids, as C 23 H 3 Z0 6 , in the portion of Ophthalmic Oint¬ 
ment taken: 

Result = (AJAs) x (C s /Q x 100 

Au ~ absorbance of the Sampie solution 
A$ - absorbance of the Standard solution 
Q = eon centra ti on of the Standard solution 
(mg/ml) 

Cu = nominał concentration of hydrocortisone 
acetate in the Sampie solution (mg/mL) 
Acceptance criteria: 90.0%-110.0% 

SPECBFIt TESTS 

■ Sterility Tests {71}; Meets the requirements 

* Other Reqwrements: it meets the reguirements in 

Ophthalmic Products—Quality Tests (771). 

ADDITIONAL REQUIREMENTS 

* Packacfng and Storage: Preserve in coilapsible 
ophthalmic ointment tubes. 

« USP Reference Standards (11) 

USP Hydrocortisone Acetate RS 


Hydrocortisone Acetate Injectable 
Suspension 

» Hydrocortisone Acetate Injectable Suspension is 
a sterile suspension of Hydrocortisone Acetate in 
a suitable aqueous medium. It contains not less 
than 90.0 pereent and not morę than 110,0 per- 
cent of the labeled amount of total steroids, caf- 
culated as hydrocortisone acetate (C 23 H 32 O 6 ). It 
may contain suitable buffers and suspending 
agents. 

Padtaging and storage —Preserve in smgle-dose or multi- 
ple-dose containers, preferabiy of Type f glass. 

USP Reference standards (11)— 

USP Hydrocortisone Acetate RS 

Identification —Extract a volume of Injectable Suspension, 
equEvalent to about 50 mg of hydrocortisone acetate, with 
two 10-mL portions of peroxide-free ether, and discard the 
ether extracts. Hlter with suction, wash with smali portions 
of water, and dry at 105° for 1 hour: the hydrocortisone 
acetate so obtained responds to Identification test A under 
Hydro cortisone Acetate , 
pH (791): between 5.0 and 7.0. 

Other reąuirements—it meets the requirements under in- 
jections and fmplanted Drug Products (1). 

Assay— 

Standard preparation—P repare as directed for Standard 
Preparation unefer Assay for Steroids (351), using USP Hydro¬ 
cortisone Acetate RS. 

Assay preparation —Transfer to a separator an accurateiy 
measured volume of Injectable Suspension, equivałent to 
about 50 mg of hydrocortisone acetate, and dilute with 
water to about 15 mL. Extract with four 25-mL portions of 


chloroform, fiitering each portion through chloroform- 
washed cotton into a 250-mL volumetric fiask, Add chloro¬ 
form to voiume, and mix. Pipet 10 mL of this solution into a 
100-mL volumetnc fiask, add chloroform to yolume, and 
mix. Pipet TO mL of the resulting solution into a glass-stop- 
pered, 50-mL conical fiask, evaporate the chloroform on a 
steam bath just to dryness, cooi, and dissolve the residue in 
20.0 mL of aJcohoL 

Procedurę —Proceed as directed for Procedurę under Assay 
for Steroids (351), Calculate the quantity, in mg, of hydro¬ 
cortisone acetate (C 23 H 32 O 6 ) in each mL of the Injectable 
Suspension taken by the formula; 

5(C/V)(Au/As) 

in which V is the vo!ume, in mL, of Injectable Suspension 
taken; and the other terms are as defined therein. 


Hydrocortisone Acetate Ophthalmic 
SiosperBsion 

» Hydrocortisone Acetate Ophthalmic Suspension 
is a sterile suspension of Hydrocortisone Acetate 
in an aqueous medium containing a suitable an- 
timicrobial agent. It contains not less than 
90.0 pereent and not morę than T 1 0.0 pereent of 
the labeied amount of total steroids, calculated 
as hydrocortisone acetate (C 23 H 32 OT It may con¬ 
tain suitable buffers and suspending agents. 

Packaging and storage —Preserve in tight containers. 

USP Reference standards (11 )— 

USP Hydrocortisone Acetate RS 

Identification —Eva po ratę 50 mL of the Assay preparation 
prepared as directed in the Assay on a steam bath just to 
dryness, dlssofve the residue m 1 mL of chloroform, and 
proceed as directed under ThMayer Chromatographic Identi¬ 
fication Test (201). 

Sterility Tests (71): meets the requirements. 
pH (791): between 6.0 and 8.0, 

Assay —Proceed as directed in the Assay under Hydrocorti- 
sonę Acetate Injectable Suspension , except to read 
Ophthalmic Suspension in place of Injectable Suspension. 


Hydrocortisone Butyrate 

C 25 H 36 0 6 432.55 

Preqn-4-ene-3,2Q-dione, 11,21 -dihydroxy-1 7- 
(l-oxobutoxy)“, (11/5)-; 

Cortisof 17-butyrate; 

11/3,1 7,2 T-Trihydroxy pręg n-4-ene-3,20-dione 17-butyrate 
[1 3609-67-1J. 

DEFINITffON 

Hydrocortisone Butyrate contains NLT 97.0% and NMT 
102 . 0 % of hydrocortisone butyrate (C 25 H 36 O*), calculated 
on the dried basis. 

IDENTIFICATION 

* A. INFRARED ASSORPTION (197K) 

* B, Ultraviolet Absorptiow (197U) 

Sampie solution: 10j,ig/mL in methanol 
Analytical wavelength: 242 nm 
Acceptance criteria: Ab$orptivities, calculated on the 
dried basis, do not differ by morę than 3.0%, 
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ASSAY 

* Procedurę 

Mobile phase: Acetonitrile, glaciaf acetic add, and 
water (76:1:124) 

Diluent A: Tetrahydrofuran and glacial acetic add 
( 1000 : 1 ) 

Diluent B: Methanol, water, and glacial acetic add 
(500:500:1) 

System suitability stock solution: OJ mg/mL each of 
USP Hydrocortisone Butyrate RS and propyl 4-hydroxy- 
benzoate in Diluent A 

System suitability solution: 0.02 mg/mL each of USP 
Hydrocortisone Bulyrate RS and propyl 4-hydroxyben- 
zoate in Diluent B, from System suitability stock solution 
Standard stock solution: OJ mg/mL of USP Hydrocor¬ 
tisone Butyrate RS in Diluent A 
Standard solution: 0.02 mg/mL of USP Hydrocortisone 
Butyrate RS in Diluent fi, from Standard stock solution 
Sample stock solution: OJ mg/mL of Hydrocortisone 
Butyrate in Diluent A 

Sample solution: 0.02 mg/mL of Hydrocortisone Buty- 
ratę in Diluent fi, from Sample stock solution 
Chromatographic system 
(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3*0-mm x 10-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 5 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for propyl 4-hy- 
droxybenzoate and hydrocortisone butyrate are 0.7 
and 1.0, respectively.J 

Suitability requirements 

Resolution: NLT 4*0 between propyl 4-hydroxyben- 
zoate and hydrocortisone butyrate, System suitability 
solution 

Column effidency: NLT 4000 theoretical plates, 
Standard solution 

Tailing factor: NMT 1.6, Standard solution 
Relative standard deviation; NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of hydrocortisone butyrate 
(C 25 H^Oe) in the portion of Hydrocortisone Butyrate 
taken: 

Result = (rufr$) x (Cs/Cu) x 100 

ry - peak response from the Sample solution 

O = peak response from the Standard solution 

Cj - concentration of USP Hydrocortisone Butyrate 
RS in the Standard solution (mg/mL) 

Cu - concentration of Hydrocortisone Butyrate in 
the Sample solution (mg/mL) 

Acceptance criteria: 97.0%~1G2.0% on the dried basis 

IMPURITIES 

• ORCAMC 1MRURITIES 

Solution A: 1 g of monohasir potassium phosphate in 
1000 mL of water, adjusted with 45% potassium hy- 
droxide to a pH of 5,5 
Solution B: Acetonitrile 
Mobile phase: See Tobie t . 


Table 1 


Time 

Solution A 

Solution B 

(min) 

(%1 

(%) 

0 

80 

20 

12.5 

35 

65 

15.5 

35 

65 


Tobie 1 (Continued) 


Time 

(min) 

Solution A 
f%> 

Solution B 

(%) 

20.5 

80 

20 

22.5 

80 

20 


Diiuent: Acetonitrile and Solution A (80:20) 

Standard solution: 0*5 mg/mL of USP Hydrocortisone 
Butyrate RS in Diluent 

Sample solution: 1 mg/mL of Hydrocortisone Butyrate 
in Diluent 

Chromatographic system 
{See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 10-cm; 3-pm packing LI 
Flow ratę: 2 mL/min 
Injection volume: 5 pL 
System suitability 

Samples: Standard solution and Sample solution 
Suitability reąuirements 

Resolution: NLT 1*0 between hydrocortisone buty¬ 
rate and any impurity 

Column effidency: NLT 10,000 theoretical plates 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Hydrocortisone Butyrate taken: 

Result = (r y /rj) x (C/G) x 100 

ru = peak response of each impurity from the 
Sample solution 

r s ~ peak response of hydrocortisone butyrate from 
the Standard solution 

C s = concentration of USP Hydrocortisone Butyrate 
RS in the Standard solution (mg/mL) 

Cy - concentration of Hydrocortisone Butyrate in 
the Sample solution (mg/mL) 

Acceptance criteria 

Disregard any peak having a percentage of 0.05% or 
less. 

Any indmdual impurity: NMT 1.0% 

Total impurities: NMT 2*0% 

SPECIFIC TEST5 

* Optical Rotation, Specific Rotation (781 S) 

Sample solution: 10 mg/mL, in chloroform 
Acceptance criteria: +47° to +54° at 20° 

* Loss on Drying (731) 

Sample: Dry Hydrocortisone Butyrate under vacuum at 
78° for 3 h, 

Acceptance criteria: NMT 1.0% 

* COMPLETENESS OF SOLUTION (641) 

Sample solution: 1 g in 10 mL of dichloromethane 
Acceptance criteria: The Sample solution is elear. 

ADDITIONAL REQUIREIWENTS 

* Packacjng and Storage: Preserve in welE-closed 
containers* 

e USP Reference Standards (11) 

USP Hydrocortisone Butyrate RS 


Hydrocortisone Butyrate Cream 

DEFINITION 

Hydrocortisone Butyrate Cream is Hydrocortisone Butyrate 
in a suitable cream base. It contalns NLT 90.0% and NMT 
110 .0% of the labeled amount of hydrocortisone butyrate 
(C 2 sHuO&). 
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IDENTIFICATION 

® A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

A5SAY 

* Procedurę 

Mobile phase: Acetonitrile, gladal acetic add, and 
water (76:1:1 24) 

Diluent A: Tetrahydrofuran and gladal acetic acid 
( 1000 : 1 ) 

Diluent B: Methanol, water, and gladal acetic acid 
(500:500:1) 

System suitability stock solution: 0,1 mg/mL each of 
USP Hydrocortisone Butyrate RS and propyl 4-hydroxy- 
benzoate In Diluent A 

System suitability solution: 0,02 mg/mL each of USP 
Hydrocortisone Butyrate RS and propyl 4-hydroxyben- 
zoate in Diluent B t from System suitability stock solution 
Standard stock solution: 04 mg/mL of USP Hydrocor¬ 
tisone Butyrate RS in Diluent A 
Standard solution: 0,02 mg/ml_ of USP Hydrocortisone 
Butyrate RS in Diluent B t from Standard stock solution 
Sample solution: Nomlnally 0,02 mg/mL of hydrocorti¬ 
sone butyrate, prepared as follows, Transfer a sufficient 
quantlty of Cream to a volumetric fiask of suitable size, 
add 20% of the fiask vo!ume of Diluent A, shake by 
mechanrcal means for BO min, and dilute with Diluent B 
to volume. 

Chromatographic system 

(See Chromatography (621}, System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: B.O-mm x 10-cm; packing LI 
How ratę: 1 mL/min 
Injection volume: 5 jiL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for propyl 4-hy- 
droxybenzoate and hydrocortisone butyrate are 0,7 
and 1.0, respecttvely.] 

Suitability requirements 

Resolution: NLT 4.0 between propyl 4-hydroxyben- 
zoate and hydrocortisone butyrate, System suitability 
solution 

Column efficiency: NLT 4000 theoretical plates, 
Standard solution 

Tailing factor: NMT 1.6, Standard solution 
Relative standard deviation: NMT 2,0%, Standard 
solution 
Analysis 

Samples; Standard solution and Sampie solution 
Cakulate the percentage of the labeled amount of hy¬ 
drocortisone butyrate (CzsHsńOe) In the portion of 
Cream taken: 

Result = ( rufr$ ) x (Cs/Cu) x 1 00 

ru - peak response from the Sample solution 

rs - peak response from the Standard solution 

Q - concentration of USP Hydrocortisone Butyrate 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of hydrocortisone 
butyrate in the Sample solution (mg/mL) 
Acceptance criteria: 90.0%-]10.0% 

PERFORMANCE TESTS 

* MINIMUM FJLL (755): Meets the requlrements 

SPECIFIC TESTS 

* Microbial Enumeration Tests (61) and Tests for Speci- 
fied Microorganesms (62): It meets the requirements of 
the tests for the absence of Staphylococcus aureus and 
Pseudomonas aeruginosa , 


« PH (791): 3.5—4.5 

ADDITiONAL REQUIREMENTS 

* Packaging and Storage: Preserye in weil-closed 

containers. 

* USP Refereimce Standards (11) 

USP Hydrocortisone Butyrate RS 


Hydrocortisone Hem5succ§Biate_ 

C 25 H 3 .,0 8 • H 2 O 480.55 

Pregn-4-ene-3,20“djone, 21 -(3-carboxy-1 -oxopropoxy)-11, 

17-dihydroxy-, (11 /!)-, monohydrate, 

Cortisol 21 -(hydroaen succinate) monohydrate 
[83784-20-7]. 

Anhydrous 462,54 [2203-97-6]. 

» Hydrocortisone Hemisuccinate contains not less 
than 97,0 percent and not morę than 103,0 per- 
cent of C 2 SH 34 OK, calculated on the dried basis. It 
contains one molecule of water of hydration or is 
anhydrous. 

Packaging and storage—Preserve in tight containers, 
Labeling—Labei it to indicate whether it is hydrous or an¬ 
hydrous. 

USP Reference standairds (11)— 

USP Hydrocortisone Hemisuccinate RS 
USP Fluorometholone RS 
Odentificatlon— 

A: Infrared Absorpdon (1 97M). 

B: Ultraviolet Absorption (197U)— 

So/uf/on; 20 ^g per mL 
Medium: alcohoL 

Absorptivities at 242 nm, calculated on the dried basis, do 
not differ by morę than 3,0%. 

Spedfic rotation (781S): between +124° and +1 34°, 

Test solution: 10 mg per mL, in acetone. 

Hoss on drying (731)—Dry it at 105° for 3 hours: the an¬ 
hydrous form Ioses not morę than 1.0% of its weight, and 
the hydrous form Ioses not morę than 4.0% of its weight. 
Residue on ignifion (281): not morę than 0.1%. 
Chromatographic purity— 

Mobile phase —Prepare a filtered and degassed mixture of 
water, acetonitrile, and methanol (700:285:15). Add 3.0 mL 
of glacial acetic acid per Liter of thls solution. Mix thor- 
oughly. Make adjustments if necessary (see System Suitability 
under Chromatography (621)). 

Diluting solution —Prepare a mixture of water, a c eto ni tri te, 
tetrahydrofuran, and gladal acetic acid (500:250:250:1). 

Mix thorougbly. 

Standard solution —Dissoke an accurately weighed quan- 
tity of USP Hydrocortisone Hemisuccinate RS in Diluting solu¬ 
tion , and dilute quantitatively, and stepwise if necessary, 
with Diluting solution to obtain a solution having a known 
concentration of about 6.6 pg per mL. 

Test solution —Transfer about 6.6 mg of Hydrocortisone 
Hemisuccinate, accurately weighed, to a 10-ml volumetrie 
fiask, dissolve in and dilute with Diluting solution to vo!ume, 
and mix. [notę —Samples should be maintained at 5° or 
colder during analysis.] 

Chromatographic system (see Chromatography (62 1))—The 
liquid chromatograph \s eciuipped with a 254-nm detector 
and a 4.6-mm x 15-cm column that contains packing LI. 

The flow ratę is about 0*8 mL per minutę. Chromatograph 
the Standard solution, and record the peak responses as di- 
rected for Procedurę: the column efficiency is not less than 
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5000 theoretical piates; and the relative standard deviation 
for repticate injettions is not morę than 5.0%, 

Procedurę—4 nject a volume (about 15 juL) of the Test solu - 
tion tnto the chroma tog raph, record the chroma togram, 
and measure the peak responses. Calculate the percentage 
of each impurity in the portion of Hydrocortisone Hemisuc- 
cinate taken by the form ufa: 

100(r,/r>) 

in which r t is the peak response for each impurity; and r* is 
the sum of the responses of all the peaks: not morę than 
1.0% of any indmdual impurity is found; and not morę 
than 2.0% of total impurities is found, Disregard any peak 
representing less than 0.05%. 

Assay— 

Interna! standard solution— Prepare a solution of USP 
Fluorometholone RS in tetrahydrofuran containing about 
3 mg per ml. 

Mobile phase —Prepare a fUtered mtoture of butyl chlo- 
rlde, water-saturated butyl chioride, tetrahydrofuran, metha- 
not, and glacial acetic acid (95:95:14:7:6). Make adjust- 
ments tf necessary (see System Suitobility under 
Chromatography <621». 

Standard preparation —Transfer an accurately weighed 
amount of USP Hydrocortisone Hemisuccinate RS to a suita- 
ble Container to obtain a solution containing 0.6 mg per 
mL. Add an accurately measured volume of internat standard 
solution so that the Standard preparation contains 10% inter¬ 
na! standard solution. Dilute with chloroform containing 3% 
glacial acetic acid to volume. 

Assay preparation— Transfer about 30 mg of Hydrocorti¬ 
sone Hemisuccinate, accurately weighed, to a 50-mL volu- 
metrfc fiask, add 5.0 mL of !nternal standard solution, and 
dilute willi chloroform containing 3% glacial acetic acid to 
volume. 

Chromatographic.system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packing 13. 
The fłow ratę is about 1.0 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę: the resolution, R , between hydrocor¬ 
tisone hemisuccinate and the internal standard is not less 
than 2,0; and the refative standard deviation for replieate 
injections is not morę than 2.0%. 

Procedurę— SeparateJy tnject equal yolumes (about 6pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chroma tograms, and meas¬ 
ure the responses for the major peaks. Calculate the quan- 
ti ty, in mg, of OsH^Os in the portion of Hydrocortisone 
Hemisuccinate taken by the formula: 

50 C(Ru/Rs) 

in which C is the concentration, in mg per ml, of USP Hy¬ 
drocortisone Hemisuccinate RS in the Standard preparation; 
and Ru and Ri are the peak area ratios of hydrocortisone 
hemisuccinate to the internal standard obtained from the 
Assay preparation and the Standard preparation, respectively. 


Hydrocortisone Sodium Phosphate _ 

C;iH J9 Na 2 O e P 486.40 

Pregn-4-ene-3,2Q-dione, 1 l,17-dihydroxy-21-(phosphono- 
oxy)-, disodium salt, (11 

Cortlsol 21-(disodium phosphate) (6000-74-4]. 

» Hydrocortisone Sodium Phosphate contains not 
less than 96.0 percent and not morę than 


102.0 percent of Cził+sNazOgP, calculated on the 
dried basis. 

Pacfcaging and storage—Preserve in tight containers, 

USP Reference standard* (11)— 

USP Hydrocortisone RS 

USP Hydrocortisone Phosphate Triethylamine RS 
CnH^rOsP- C e H u N 543.64 

Identification— 

A: £vaporate 15 mL of a methylene chioride solution 

of it, prepared as directed under Procedurę in the Assay, on 
a steam bath to dryness, and dissoh/e the residue in 1 mL of 
methylene chioride. Proceed as directed in Identification test 
B under Hydrocortisone Sodium Phosphate Injection, begin- 
ning with "Apply 5 jiL of this solution," 

B: The residue from the ignition of about 20 mg of it 

responds to the tests for Phosphate (191) and for Sodium 

om 

Phosphate ions— 

Standard phosphate solution— Dissolve 143,3 mg of dried 
monobasrc potassium phosphate, KH 2 P0 4 , in water to make 
1000.0 mL. This solution contains the equivalent of 0,10 mg 
of phosphate (P0 4 ) in each mL, 

Phosphate reagent A —Drssolve 5 g of ammonium molyb- 
date in 1 N suifuric acid to make 100 mL. 

Phosphate reagent B—D issolve 350 mg of p-methylarni- 
nophenol sulfate in 50 mL of water, add 20 g of sodium 
bisulfite, mix to dissolve, and dilute with water to 100 mL, 

Procedurę—DhsoWe about 50 mg of Hydrocortisone So¬ 
dium Phosphate, accurately weighed, in a mixture of 10 mL 
of water and 5 mL of 2 N suifuric add contained in a 25-mL 
yolumetric fiask, by warming if necessary, Add 1 mL each of 
Phosphate reagent A and Phosphate reagent B , dilute with 
water to 25 mL, mix, and allow to stand at room tempera¬ 
turę for 30 minutes. Similarly and concomitantly, prepare a 
standard solution, using 5.0 mL of Standard phosphate solu * 
don instead of the 50 mg of the substance under test. Con* 
comitantly determine the absorbances of both Solutions in 
1-cm cells at 730 nm, with a suitable spectroph otom eter, 
using water as the blank. The absorbance of the test solu- 
tłon is not morę than that of the standard solution. The 
limit is 1.0% of phosphate (P0 4 ). 

Chioride (as NaCI) —Dissolve about 3 g, accurately 
weighed, in 75 ml of water, add 1 mL of nitric add, and 
titrate with 0.1 N stlver nitrate VS, determining the endpoint 
potentiometrically, using a glass silver-silver chioride elec- 
trode system. Each mL of 0.1 N silver nitrate is equivalent to 
5.84 4 mg of NaCI. Not morę than 1.00% of Nad is found. 
Specific rotation, pH, and free hydrocortisone—Place 
aoout 2.5 g in a tared 50-mL fiask, and weigh accurately 
( Wu ). Add 25 ml of carbon dioxide-free water, and agam 
weigh (W*). Calculate the guantity, in mg, of anhydrous hy¬ 
drocortisone sodium phosphate in each g of solution taken 
by the formula: 

1000^(1 - L/100)/ Wi 

in which W u is the weight of Hydrocortisone Sodium Phos¬ 
phate taken, L is the average percentage of Loss on drying , 
and is the weight of the solution in carbon dioxide-free 
wa ter. Use this as the Test preparation for the fol łowi ng tests. 

Specific rotation (7815): between +121° and +129°, deter- 
mined in a solution prepared by werghing accurately 5.0 mL 
of Test preparation and diluting with pH 7.0 phosphate 
buffer (see Buffer Solutions in me section Reagents, Indkators, 
and Solutions ) to 50.0 mL, 

pH (791): between 7.5 and 10.5, in a solution prepared 
by diluting a portion of Test preparation with 9 volumes of 
carbon dioxide~free water, 

Free hydrocortisone —Dilute 1 mL of Test preparation with 
carbon dioxide-free water to 100 mL. Pipet 5 ml of this so- 
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lutlon into a glass-stoppered, 50-mL tubę, add 25:0 mL of 
methylene chloride, insert the stopper, and mix by gentle 
shaklng, Prepare a 1 in 500,000 solution of USP Hyorocorti- 
sone RS in methylene chloride. Similarly, shake 25 mL of this 
solution with 5 ml of water. Allow to stand untrl the meth¬ 
ylene chloride layers are elear (about 5 minutes). Determine 
the absorbantes of the methylene chloride Solutions in 1-cm 
celis at 239 nm, with a sułtanie spectrophotometer, using 
methylene chloride as the blank. The absorbance of the Test 
preparation does not exceed that of the Standard solution 
( 1 . 0 %). 

Loss on drying {731}—Dry it in vacuum at 80° for 5 hours; 
the average percentage weight loss for two determinations 
( L ) does not exteed 5.0%, 


Delete the fołlawłtig: 

*Heavy metals, Method II (231): 0,004%.# (omi 

Assay—- 

pH 9 buffer with magnesium—Mix 3,1 g of barie add and 
500 mL of water in a 1-liter volumetnc fiask, add 21 mL of 

1 N sodium hydroxide and 10 mL of 0.1 M magnestum 
chloride, dilute with water to vo!ume, and mix. 

Alkaiine phosphatase solution —Transfer 250 mg of alkalinę 
phosphatase enzyme to a 25-mL volumetric fiask, and dts- 
solve by diiuting with pH 9 buffer with magnestum to vol- 
ume. Prepare this solution fresh daily. 

Standard preparation—DhsoWe about 50 mg of USP Hy¬ 
drocortisone Phosphate Triethylamine RS, accurately 
weighed, in carbon dioxide-free water to make 25,0 mL. 

Assay preparation —Weigh accurately, in g, 2,0 mL of the 
Test preparation , p repa red as dlrected under Specific rota tion, 
pH t and Free hydrocortisone, into a tared 100-mL volumetric 
fiask, and dilute with carbon dioxide-free water that has 
been saturated with methylene chloride to voiume. Pipet 
10 mL of this solution into a 125-mL separator, and extraet 
with two 25-mL portions of water-washed methylene chlO’ 
ride, dlscarding tne washings. 

Procedurę —Weigh accurately 1.0 mL each of the Standard 
preparation (W 5 ) and the Assay preparation (Wa) into sepa¬ 
rata tared 100-mL volumetrlc flasks. To each fiask, and to a 
slmrlar fiask containing 1.0 mL of water to provide a blank, 
add 1.0 mL of Alkaiine phosphatase solution and then 50 mL 
of methylene chloride, and insert the stopper. Allow the 
flasks to stand at room temperaturę (not belo w 25 d ) for 

2 hours with gentle mixing about every 15 minutes. Add 

1 mL of dilute hydrochlonc add (1 in 10) to each fiask, and 
mix gently. Add methylene chloride to each fiask until the 
interfaces are at the 100-mL marks, and mix gently. Remove 
the aqueous layers by aspiration. Determine tne aosorbances 
of the methylene chloride Solutions obtained from the Sfon- 
dard preparation and the Assay preparation at 239 nm, with 
a suitable spectrophotometer, using the methylene chloride 
solution blank to set the instrument. Calcufate the percent¬ 
age of CziH^NazOaP, on the dried basis, taken by the 
formula: 

100 (Au/A s )(Cs/ C0O.895(Vfc/ W A ) 

in whkh Au and As are the absorbances of the Solutions 
from the Assay preparation and the Standard preparation , re- 
spectively; C A and C 5 are the torresponding concentrations, 
in mg per mL, of those preparations; and 0.895 is the ratio 
of the molecular weight of hydrocortisone sodium phos¬ 
phate to that of hydrocortisone phosphate triethylamine. 


Hydrocortisone Sodium Phosphate 
irajjectiora 

» Hydrocortisone Sodium Phosphate Injection is a 
sterile, buffered solution of Hydrocortisone So¬ 
dium Phosphate in Water for Injection. It con- 
tains the equivalent of not less than 90.0 percent 
and not morę than 115.0 percent of the iabeled 
amount of hydrocortisone (CnHjoOs). 

Packagmg and sto ragę—Preserve in slngle-dose or mufti- 
ple-dose containers, preferably of Type I glass. 

USP Refererace sfandards (11)— 

USP Endotoxin RS 
USP Hydrocortisone RS 

USP Hydrocortisone Phosphate Triethylamine RS 
CztHsiOsP- C ć Hi>N 543.64 
idenfifkatiOf!— 

A: Ultrafiolet Absorption (19 7 U)— 

Solution: 20 ug per mL, USP Hydrocortisone Phosphate 
Triethylamine RS being used to prepare the Standard solu- 
tion. 

Medium: water. 

B: Place 5 mL of the Assay preparation , obtained as di- 
rected In the Assay t in a glass-stoppered, 50-mL tubę, and 
add 5 ml of a solution prepared by dissoMng 50 mg of 
alkaiine phosphatase enzyme in 50 mL of pH 9 buffer with 
magnesium prepared as directed in the Assay under Hydro¬ 
cortisone Sodium Phosphate. Allow to stand at room temper¬ 
aturę for 2 hours, witn occasional mixing, and extract with 
25 mL of methylene chloride. Evaporate 15 mL of the meth¬ 
ylene chloride extract on a steam bath to dryness, and dls- 
soive the residue in 0.5 mL of methylene chloride. Apply 
5 |il of this solution and 5 pL of a solution of USP Hydrocor¬ 
tisone RS in methylene chloride containing 300 pg per mL 
to a thin-layer chromatographic piąte (see Chromatography 
(621)) coated with a 0.25-mm layer of chromatographlc sil- 
ica gel mixture. Allow the spots to dry, and deve!op the 
thromatogram in a tank completdy lined with filter paper, 
using a solvent system consisting of a mixture of 50 parts of 
chloroform, 50 parts of acetone, and 1 part of water, until 
the solvent front has moved about three-fourths of the 
length of the piąte. Remove the piąte, mark the solvent 
front, and dry. Spray the piąte with dilute sulfuric acid (1 in 
2), and heat at 105° until brown or bfack spots appear: the 
R f value of the principal spot obtained from the solution 
under test corresponds to that obtained from the Standard 
solution. 

BacfeHal Endotojtms Test (85)—It contains not morę 
than 1.25 USP Endotoxin Units per mg of hydrocortisone. 
pH (791): between 7.5 and 8.5. 

Particulate IWatter m tnjectkms (788): meets the re¬ 
pu Erements for smallwolume injections. 

OfKier regmrements—It meets the requlrements under In- 
jections and Implanted Drug Products (1). 

Assay— 

Phenylhydrazine hydrochloridc solution — Djsso|vs 65 mg of 
phenylhydrazine hyarochlonde in 100 mL of dilute sulfuric 
acid (3 in 5), add 50 mL of isopropyl alcohol, and mix, Pre¬ 
pare this solution fresh daily. 

Standard preparation —Dissolve a suitable guantity of USP 
Hydrocortisone Phosphate Triethylamine RS, accurately 
weighed, In water, and dilute quantltatively and stepwise 
with water to obtain a solution having a known concentra- 
tion of about 110 pg per mL 

Assoy preparation —Pipet a volume of Injection, equivalent 
to about 100 mg of hydrocortisone sodium phosphate, Into 
a 100-mL volumetrie fiask, and dilute with water to volume. 
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Pipet 10 ml of this solution tnto a separator, wash the solu- 
tion with two 25-mL portions of methylene chloride, and 
dlscard the washings. Transfer the aqueous tayer to a 
100-mL volumetric fiask, dilute with water to volume, and 
mix. 

Procedurę —Pipet 2 ml each of the Standard preparation 
and the Assay preparation into sępa ratę glass-stoppered, 

50-mL conical flasks* To each fiask, and to a slmilar fiask 
containing 2.0 mL of water to providc a blank, add 10,0 mL 
of Phenylnydrazine hydrochforide solution , and mix. Place the 
flasks in a water bath maintained at a temperaturę of 60° 
for 2 hours, then cool the Solutions to room temperaturę, 
Ćoncomitantly determine the absorbances of the Solutions 
from the Assay preparation and the Standard preparation at 
the wavelength of maximum absorbance at about 410 nm, 
with a suitable spectrophotometer, using the blank to set 
the instrument, Caleulate the quantity, in mg, of CnHaoOs 
in each mL of the injection taken by the formula: 

0 ,ÓÓ7(C/ V)(A u f As) 

in which 0.667 »s the ratio of the molecular weight of hy¬ 
drocortisone to that of hydrocortisone phosphate triethyl- 
amine; C is the concentration, in pg per mL, of USP Hydro¬ 
cortisone Phosphate Triethylamine RS in the Standard 
preparation; V is the volume, in mL, of Injection faken; and 
A u and As are the absorbances of the Solutions from the 
Assay preparation and the Standard preparation, respectively. 


Hydrocortisone Sodium Succinate 



C2jH, 3 NaOe 484.51 

Pregn-4-ene-3,20-dione, 21-(3-carboxy-1 -oxopropoxy)- 
11,17-dihydroxy-, monosodium salt, (11/?)-; 

Cortisol 21-(sodium succinate) [125-04 -2], 

DEFKNITION 

Hydrocortisone Sodium Succinate contains NLT 97,0% and 
NMT 102.0% of total steroids, calculated as hydrocorti¬ 
sone sodium succinate (CzsHnNaOi), on the dried basis* 

IDENTIFICATION 

* A. INFRARED ABSORPTJON 

Sample: Transfer 100 mg of Hydrocortisone Sodium 
Succinate to a suitable Container, and dissolye in 10 ml 
of water. In rapid succession, add 1 mL of 3 N hydro- 
chlonc acid, shake briefly, immediately decant the 
agueous layer, and wash the precipitate with two addi- 
tional 10-mL portions of water, each time removing the 
water by decanting. Remove as much of the water as 
possible, spread the precipitate in a suitable Container, 
and dry undcr vacuum at 60° for 3 h. 

Acceptance criteria: The IR spectrum of a minerał oil 
dispersion of the precipitate so obtained exhibits max- 
ima only at the same wavelengths as those of a similar 
preparation of USP Hydrocortisone Hemisuccinate RS, 

• B, Ultraviolet Absorption <197U) 

Sample solution: 20jig/mL in methanol 
Analytical wavefength; 242 nm 
Acceptance criteria: Absorptivities, calculated on the 
dried basis, do not differ by morę than 3.0%, 


Detete the foflowing: 

C. Identification Tests—General, Sodium (191): Et 
meets the reguirements of the flame test. A ^o 

Add the folia wing; 

C. Sodium compounds impart an intense ycllow color 
to a nonluminous flame. Ai / 5 W 

ASSAY 

* Assay for Steroids (351) 

Blue tetrazolium solution: 5 mg/mL of blue tetrazoi- 
ium in alcohot 

Tetramethylammonium hydroxide solution: Tetra- 
methyfammontum hydroxide TS in alcohol (1 in 10) 
Standard solution: 12.5 jag/mt of USP Hydrocortisone 
Hemisuccinate RS in alconol 
Sample solution: 12,5 jag/mL of Hydrocortisone So¬ 
dium Succinate in alcohol 
Blank solution: Alcohol 
Analysis 

Sam pies: Standard solution , Sample solution , and Blank 
solution 

Transfer 20.0-mL aliguots of the Sampies to separate 
glass-stoppered, 50-mL conical flasks. To each fiask 
add 2,0 mL of Blue tetrazolium solution , mix, and add 
4,0 mL of Tetramethylammonium bydroxide solution. 
Allow to stand in the dark for 90 min, and add 
1.0 mL of glacial acet ic acid. Ćoncomitantly deter¬ 
mine the aosorbances of the Solutions from the Sam- 
ple solution and the Standard solution at about 525 
nm, with a suitable spectrophotometer, against the 
blank. 

Calcu la te the percentage of total steroids, as hydrocorti¬ 
sone sodium succinate (C^HjjNaOa), in the portion of 
Hydrocortisone Sodium Succinate taken: 

Result = (Au/A s ) x (Q/C u ) x (Mn/Mrz) x 100 

A u = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs - concentration of USP Hydrocortisone 

Hemisuccinate RS in tne Standard solution 
(Mg/mL) 

Cu - concentration of Hydrocortisone Sodium 
Succinate in the Sample solution (pg/mL) 

Mrt = molecular weight of hydrocortisone sodium 
succinate, 484,51 

Ma = mofecuiar weight of hydrocortisone 
hemisuccinate, 462.53 

Acceptance criteria: 97.G%-102.0% on the dried basis 

SPECIF1C TESTS 
e Sodium Content 
Sample: 1 ęj 

Analysis: Dlssolve the Sample, with gentle heating, In 
75 mL of glacial acetic acid. Add 20 mL of dioxane, 
then add crystal vtoietTS, and titrate with 0.1 N per- 
chloric acid VS, Each mL of 0.1 N perchlorie acid is 
equivalent to 2,299 mg of sodium (Na). 

Acceptance criteria: 4.60%™4.84% on the dried basis 

* OPTICAL Rotation (781$), Procedures, Specifk Rotation 

Sample solution: 10 mg/mL in alcohol 
Acceptance criteria: +140° to +150° 

* Loss on Drying (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 2.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storach: Preserve in tight, light-resistant 
containers. 
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• USP Reference Standards (11) 

USP Hydrocortisone Hemisuccinate RS 


Hydrocartisone Sodium Succinate for 
Injection 

DEFIN1TION 

Hydrocortisone Sodium Succinate for Injection is a sterile 
mixture of Hydrocortisone Sodium Succinate and suitable 
buffers. It may be prepared from Hydrocortisone Sodium 
Succinate, or from Hydrocortisone Hemisuccinate with the 
a id of Sodium Hydroxide or Sodium Carbonate. It eon- 
tains the equivalent of NLT 90.0% and NMT U 0.0% of 
the labeled amount of hydrocortisone (GiHaoOs) in sin- 
gle-comparłment containers, or in the voiume of solution 
designated on the label of containers that are constructed 
to hołd, rn separate compartments, the Hydrocortisone 
Sodium Succinate for injection and a solvent. 

IDENTIFICATION 

* A. INFRARED ABSORPTION 

Sample: Transfer a quantity of Hydrocortisone Sodium 
Succinate for Injection, equivalent to 100 mg of hydro¬ 
cortisone sodium succinate, to a suitable Container, and 
disso!ve in 70 mL of water. In rapid succession, add 
1 ml of 3 N hydrochloric add, snake briefly, rmmedi- 
ately decant tne agueous layer, and wash the precipi- 
tate with two additional 1 0-mL portions of water, each 
time removing the water by decant ing. Remove as 
much of the water as posstble, spread the precipitate in 
a suitable Container, and dry under vacuum at 60° for 3 
h. 

Acceptance criteria: The IR spectrum of a minerał oil 
dispersion of the precipitate so obtained exhibits max- 
ima only at the same wavelengths as that of a similar 
preparation of USP Hydrocortisone Hemisuccinate RS. 

ASSAY 

• Procedurę 

Mobile phase: SutyJ chloride, water-saturated butyl 
chloride, tetrahydrofuran, methanol, and glactal acetic 
acid (95:95:14:7:6) 

Interna! standard solution: 3 mg/mL of USP 
Huorometholone RS in tetrahydrofuran 

Diiuent: Glactal acetic acid in chloroform (3 in 100) 

Solution A: 0,30 mg/mL of USP Hydrocortisone RS in 

Diiuent 

Standard solution: 0.65 mg/mL of USP Hydrocortisone 
Hemisuccinate RS, prepareo as follows. Transfer 
32.5 mg of USP Hydrocortisone Hemisuccinate RS to a 
50-mL volumetnc fiask. Add by pipet 5.0 mL of InternoI 
standard solution and 5.0 ml of Solution A. Dilute with 
Diiuent to yofume. 

Sample solution: Mix the consdtuted Solutions pre¬ 
pared from the eon ten ts of 10 vials of Hydrocortisone 
Sodium Succinate for Injection. Transfer a voIume, 
equivalenl to 50 mg of hydrocortisone from the result- 
ing constituted solution, to a suitable fiask containing 
10.0 mL of Interna! standard solution , and dilute with 
Diiuent to 100.0 mL, Shake thoroughly tor 5 min, then 
allow the phases to separate, discarding the upper 
phase. 

Chroma tog raphk system 

(See Chromotograpny {621), System Suitability.) 


Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing L3 
Flow ratę: 1.0 mL/mtn 
Injection volume: ópL 
System suitability 
Sample: Standard solution 
Suitability reąulrements 

Resolution: NLT 2,0 between hydrocortisone hemi¬ 
succinate and the interna! standard 
Refative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
[NOTĘ—The order of efution of peaks is that from the 
interna! standard, hydrocortisone hemisuccinate, and 
successive smaller peaks representing free hydrocorti¬ 
sone and hydrocortisone 17-hemisuccinate, the relative 
retention times of which are about 1.0, 1.5, 2.0, and 
2,5, respectively.] 

Caleulate the percentage of the labeled amount of hy¬ 
drocortisone (CjtHioOs) in the portion of Hydrocorti¬ 
sone Sodium Succinate for Injection taken: 

Result = (Ru/Rd x (G/Cy) x {M„/M^) x 100 

R v = ratio of the summation of the peak areas of 
hydrocortisone hemisuccinate and 
hydrocortisone 1 7-hemisuccinate to the peak 
area of the interna! standard from the 
Sample solution 

/? s = ratio of the summation of the peak areas of 

hydrocortisone hemisuccinate and 
hydrocortisone 17-hemisuccinate to the peak 
area of the interna! standard from the 
Standard solution 

Cs = concentration of USP Hydrocortisone 

Hemisuccinate RS in tne Standard solution 
(mg/mL) 

Co = nominał concentration of the Sample solution 
(mg/mL) 

M r f - moleeular weight of hydrocortisone, 362.46 
Mrz - moleeular weight of hydrocortisone 
hemisuccinate, 462.53 

To this percentage add the percentage of free 
hydrocortisone found in the test for Free 
Hydrocortisone. 

Acceptance criferia: 90.0%-110.0% 

OTHER COMPONENTS 

* Free Hydrocortisone 

Analysis: Using the chromatograms obtained in the As- 
say , measure tne areas of the peaks from the internal 
standard and free hydrocortisone. 

Caleulate the percentage of free hydrocortisone 
(CziHaoOs) in the porhon of Hydrocortisone Sodium 
Succinate for Injection taken: 

Result = (Ru/Rs) x (Cs/Cu) x 100 

Ru - peak area ratio of the free hydrocortisone to 
the interna! standard from the Sample 
solution 

Ri ~ peak area ratio of the free hydrocortisone to 
the i n tern a I standard from the Standard 
solution 

G - concentration of USP Hydrocortisone RS rn the 
Standard solution (mg/mL) 

Cu = nominał concentration of the Sample solution 
(mg/mL) 

Acceptance criteria: NMT 6.7% of the labeled amount 
of hydrocortisone 

PERFORMANCE TESTS 

• Uniformuy of Dosage Units (905): Meets the 

reguirements 
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SPEGIFIC TESTS 

« PH (791) 

Sample solution: A solution containmg the equivalent 
of 50 mg/mL of hydrocortisone 
Acceptance criteria: 7.0-8*0 

* LOSS ON Dryinc (731) 

Sample: Dry at 105° for 3 h. 

Acceptance oriteria: NMT 2*0% 

* BACTERIAL £ndotóXins Test (85): Cantami NMT 1 25 

USP Endotoxin Units/mg of hydrocortisone 

* Particulate Matter in iNjECTłONS (788): Meets the re- 

quirements for smallwolume injections 

* CONSTITUTED Solution: At the time of use, it meets the 

reguirements in tnjectbns and impfanted Drug Products 
(I),, Spedfic Tests, Completeness and darity of Solutions. 

* Steriłfty Tests (71): Meets the feq u i rem ents 

* Other Reguirements: It meets the requirements in Label- 

ing (7), Labels and iabeling for Injectable Products * 

ADDITIONAL REQUIREMENT5 


Change to read: 

* Packaging and Storage: Preserve as described in m Pack- 

aging and Storage Requirements (659), Injection Packaging, 
Packaging for constitution * [OI 

* Labeung: Label it to indicate that the constituted solu¬ 
tion prepared from Hydrocortisone Sodium Sucdnate for 
Injection is surtable for use only if it is dear, and that the 
solution is to be discarded after 3 days. Label it to indi¬ 
cate that it was prepared by freeze-drying, havincj been 
filied into its Container rn the form of a true solution. 

* USP Reference Standards (11) 

USP Endotoxin RS 

USP Ffuorometholone RS 

USP Hydrocortisone RS 

USP Hydrocortisone Hermsuccinate RS 


Hydrocortisone Valerate 



446.58 

Pregn-A-ene-B^O-dione, 11,21 -dihydroxy-17-[(T -ox- 
opentyl)oxy]-, (11/3)-; 

Cortisol 17-valerate; 

11 Al 7,21-Tri hydroxypregn-4-ene-3,20-dione 17-valerate 
[57524-89-7]. 

DEFINmON 

Hydrocortisone Valerate contains NLT 97.0% and NMT 
102 .0% of hydrocortisone valerate (CmHibOó), calculated 
on the dried basis, 

IDENTIFICATION 
* A. INFRARED AbSORPTJON (197K) 

A5SAY 
® Procedurę 

Mobile phase: Acetonitrile and water (45:55) 

Internal standard solution: 2.0 mg/mL of ethyl benzo- 
ate in methanol 

Standard stock solutton: 0.5 mg/mL of USP Hydrocor¬ 
tisone Valerate RS in methanol* Prepare immediatefy 
before use. 


Standard solution: 0,1 mg/mL of USP Hydrocortisone 
Valerate RS in methanol, prepared as follows. Pipet 
2 ml of the Standard stock solution and 2 ml of the 
Internal standard solution into a 10-mL volumetric fiask, 
and dilute with methanol to volume. 

Sample stock solution: 1 mg/mL of Hydrocortisone Val- 
erate in methanol 

Sample solution: 0.1 mg/mL of Hydrocortisone Vaierate 
in methanol, prepared as follows. Pipet 1 ml of the 
Sample stock solution and 2mL of the Internal standard 
solution into a 10-mL volumetric fiask, and dilute with 
methanol to voiume. 

Chromatographic system 
(See Chromatography <621>, System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 

[Notę—-T he relative retention times for ethyl benzoate 
and hydrocortisone valerate are about 0.8 and 1.0, 
respectivelyj 
Suitability reguirements 

Resolution: NLT 3.0 between ethyl benzoate and hy¬ 
drocortisone valerate 

Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of hydrocortisone valerate 
(CifiHiBOfi) in the portion of Hydrocortisone Valerate 
taken: 

Result = (RufRs) x (CdCu) x 100 

Ru - peak response rado of hydrocortisone vaJerate 
to the internal standard from the Sample 
solution 

R$ - peak response ratio of hydrocortisone valerate 
to the internal standard from the Standard 
solution 

C s = concentration of USP Hydrocortisone Valerate 
RS in the Standard solution (mg/mL) 

C u - concentration of Hydrocortisone Valerate in 
the Sample solution (mg/mL) 

Acceptance criteria: 97,0%-102,0% on the dried basis 

SPECIFIC TESTS 

* LOSS ON DRYING (731) 

Sample: Dry at 705° for 3 h, 

Acceptance criteria: NMT 1.0% 

* Oftical Rotatjon, Spedfic Rotation (781S) 

Sample: 10 mg/mL in dioxane 
Acceptance criteria: +37° to +43° 

ADDITIONAL REQUBREKV1ENTS 

* Packaging and Storage: Preserve in well-closed 
containers. 

o USP Reference Standards (11) 

USP Hydrocortisone Valerate RS 


Hydrocortisone Valerate Cream 

DEFINIT10N 

Hydrocortisone VaJerate Cream is Hydrocortisone Vaferate in 
a suitable cream base. It contains NLT 90.0% and NMT 
110 .0% of the labeled amount of hydrocortisone valerate 
(Q 6 H 38 0*). 
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IDENTIFICATION 

o A, Thin-Layer Chromatographic Identification Test 

( 201 ) 

Samples: Standard soiution and Sampie soiution from 
the Assay 

Acceptance criteria: Meets the requirements 

ASSAY 
o Procedurę 

Mobile phase: Acetonitnle and water (45:55) 

Internal standard solution: 2.0 mg/ml_ of ethyl benzo- 
ate in methanol 

Standard stock solution: 0.5 mg/ml of USP Hydrocor- 
tlsone Valerate RS in methanol. Prepare im media tely 
before use. 

Standard solution: 0 1 mg/mL of USP Hydrocortisone 
Vaferate RS in methanol, prepared as follows. Pipet 
2 mL of the Standard stock soiution and 2 ml of the 
internai standard solution into a IG-ml volumetnc fiask, 
and diiute wlth methanol to yolume, 

Sample solution: Nominally 04 mg/mL of hydrocorth 
sonę yalerate, prepared as follows. Transfer a quantity o i 
Cream, equivalent to 1 mg of hydrocortisone yalerate, 
to a screw-capped tubę. Add 8.0 mL of a mixture of 
methanol and water (3:1), and świr! to disperse. Heat at 
80° for 1 min, świr! again, and a!Iow to cool to room 
temperaturę, Add 2.0 ml of the Internal standard solu- 
don, Centrifuge for 5 min, and filter, if necessary, to 
obtain a elear supernatant. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injectinn volume: 10 j.iL 
System suitability 
Sampie: Standard solution 

[Notę—T he relative refentlon times for ethyl benzoate 
and hydrocortisone yalerate are about 0.8 and 1.0, 
respectiyely.] 

Suitability reguirements 

Resolution: NLT 3.0 between ethyl benzoate and hy¬ 
drocortisone valerate 

Relative standard deviatlon: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampfe soiution 
Calculate the percentage of the labeled amount of hy¬ 
drocortisone yalerate (C 2 óH 3 b 06 ) in the portion of 
Cream taken: 

Result - (Ru/Rs) x (Cs/Cu) x 100 

Ru - peak response ratio of hydrocortisone yalerate 
to the interna] standard from the Sampie 
soiution 

Rs = peak response ratio of hydrocortisone yalerate 
to the interna! standard from the Standard 
solution 

C s - concentration of USP Hydrocortisone Yalerate 
RS in the Standard soiution (mg/mL) 

Cu = nominał concentration of hydrocortisone 
valerate in the Sample soiution (mg/mL) 
Acceptance criteria: 90.G%-110.0% 

PERFORMANCE TE5TS 

• MINIMUM Fill (755): Meets the requirements 

ADDITIONAl REQUIREMENTS 

® Packaging and Storage; Preserve in well-closed 
containers. 


O USP Reference Standards (11) 

USP Hydrocortisone Yalerate RS 


Hydrocortisone VaBerate Ointment 

DEFINITION 

Hydrocortisone Valerate Ointment contains NLT 90.0% and 
NMT 110.0% of the labeled amount of hydrocortisone 
yalerate (CsaHiaGe) in a suitable ointment base. 

IDENTIFICATION 

» A. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Samples: Standard soiution and Sampfe solution from 
the 4ssoy 

Acceptance criteria: Meets the repuirements 

ASSAY 
o Procedurę 

Mobile phase: Acetonitnle and water (45:55) 

Internal standard solution: 2.0 mg/mL of ethyl benzo¬ 
ate in methanol 

Standard stock solution: 0.5 mg/mL of USP Hydrocor¬ 
tisone Valerate RS in methanol. Prepare immediately 
before use. 

Standard solution: 0.1 mg/mL of USP Hydrocortisone 
Valerate RS in methanol, prepared as follows. Pipet 
2 mL of the Standard stock solution and 2 mL of the 
InternaI standard soiution into a 1 0-mL volumetnc fiask, 
and dilute with methanol to yolume. 

Sample solution: Nominally 0.1 mg/mL of hydrocorth 
sonę yalerate, prepared as follows. Transfer a guantlty of 
Ointment, equivalent to 1 mg of hydrocortisone valer- 
ate, to a screw-capped tubę. Add 8.0 mL of a mixture 
of methanol and water (3:1), and swirl to disperse. Heat 
in a steam bath until rnelted (about 30 s), swirl again, 
and a No w to cool to room temperaturę. Add 2.0 mL of 
the interna! standard solution. Centrifuge for 5 min, and 
fliter the supernatant, if necessary, to obtain a elear 
solution. 

Chromatographic system 

(See Chromałograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 
Sampie: Standard solution 

[Notę—T he relative retention times for ethyl benzoate 
and hydrocortisone yalerate are about 0.8 and 1,0, 
respectively.] 

Suitability requirements 

Resolution: NLT 3.0 between ethyl benzoate and hy- 
d roco rt iso n e va I e ratę 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard soiution and Sampie soiution 
Calculate the percentage of the labeled amount of hy¬ 
drocortisone valerate (CzgHibOg) in the portion of Oint¬ 
ment taken: 

Result = (RJRs) x (C s /Q) x 100 

R u - peak response ratio of hydrocortisone yalerate 
to the interna! standard from the Sampie 
solution 

R s = peak response ratio of hydrocortisone yalerate 
to the internal standard from the Standard 
solution 

Cs = concentration of USP Hydrocortisone Vaierate 
RS in the Standard solution (mg/ml) 
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Cu = nominał concentration of hydrocortisone 
valerate in the Sampie soiution (mg/mL) 

Acceptance criteria: 90.G%-110.0% 

PERFORMANCE TESTS 

• Minimum Fiu (755): Meets the requirements 

SPECIFIC TESTS 

• Microbial Enumeration Tests (61) and TESTS for Speci- 
fied Microorganisms (62): The total microbial count 
does not exceed 10 2 cfu/g, It meets the requirement5 of 
the tests for absence of Staphyfococcus aureus and Pseu • 
domonas aeruginosa .. 

AODITIONAL REQU1REMENT$ 

* Packageng and Storage: Preserve in tight containers, 
and storę at controlied room temperaturę* 

* USP refeuence STANDARDS (11) 

USP Hydrocortisone Valerate RS 


Hydroflumethiazide 



C*H»F 1 Nj04S j 331.29 

2H -1 ,2,44ienzothiadiazine-7-sulfonanriide, 3,4-dihydro- 
Ć-(Łnfluoromethyl)' f 1 1 1 -dioxide. 

3,4-Dihy dro-ó-Onfluoromethyl^ZH* 1, 2, 4-benzothiadiazine- 
7-sulfonamide 1,1-dtoxide [135-09-1]* 

» Hydroflumethiazide contains not less than 
98.0 percent and not morę than 102.0 percent of 
C 8 HBF 3 N 3 O 4 S 2 , calculated on the anhydrous basis. 

Packaging and storage —Preserve in tight containers* 

USP Reference standards (11)— 

USP 2,4-Disuffamyl-5-trifluommethyianiline RS 
OHJF^OaSz 319.29 
USP Hydroflumethiazide RS 

Identification— 

A: Infrared Absorption (1 97K), prevfously drfed over silica 
gel for 4 hours, 

B: Ultroyiofet Absorption (197U)— 

Soiution: 10 pg per mL 

Medium: metha no I * 

Meiting rangę, Class I (741): between 270° and 275°. 
pH (791): between 4.5 and 7*5, in a l-in-100 dispersion 
in water. 

Waler Determination, Method l (921): not morę than 
1 . 0 %. 

Residue on ignition (281): not morę than 1.0%. 

Oetete the foltowing: 

# Heavy metali, Method Ii (231): 0.002%.# tomtiain. 1 n. 2 cnB) 

Selen i um (291): 0.003%. 

Diazotizable substances— 

Standard preporotbn^ Transfer 10.0 mg of USP 2,4- 
Disulfamyl-5-tnfluoromethylaniline RS to a 50-mL vofumetric 
fiask, dissolve in and dilute with acetone to volume, and 
mix. Transfer 10,0 ml of this soiution to a 100-mL volumet~ 
ric fiask, dilute with water to volume, and mix. 


Test preparation— Transfer 100 mg to a 50-mL voiumetric 
fiask, dissołve in 5 mL of acetone, dilute with water to vol- 
ume, and mix* 

Procedurę —Transfer 5*0 mL each of the Standard prepara- 
tian f the Test preparathn, and a soiution of acetone in water 
(1 in 10) to provide the blank, to separate 25-mL volumetric 
flasks* To each fiask add 2*0 mL of dilute hydrochioric acid 
(1 in 5), and im media tely add 1 ml of freshly prepared so- 
dium nitrite soiution ( I in JUUJ, Mix, and allow to stand for 
5 minutes. Add 1 mL of freshly prepared ammonium sulfa- 
mate soiution (1 in 10) to each fiask, mix, and allow to 
stand for 1 minutę, with freouent swirling. Add 1 ml of a 
freshly prepared soiution of A/-(1-naphthyi)ethyJenediamine 
dihydroehlonde (1 in 1000), and mix. After 1 minutę, dilute 
with water to volume, and mix* Concomitantly, and within 
5 minutes after mbcing, taking care to establisn the same 
elapsed time for each soiution, determine the absorbances 
of the Solutions in 1-cm cells at 518 nm, with a suitable 
spectrophotometer, using the blank to set the instrument: 
tne absorbance of the soiution from the Test preparation 
does not exceed that of the soiution from the Standard 
prepamtion , corresponding to not morę than 1 *0% of diazo- 
tizable substances. 

As&ay —Transfer about 50 mg of Hydroflumethiazide, accu- 
rately weighed, to a 100-mL volumetric fiask, add methanol 
to volume, and mix* Transfer 2.0 mL of this sofution to a 
second 100-mL volumetric fiask, dilute with methanol to 
voiume, and mix. Concomitantly determine the absorbances 
of this sofution and a Standard soiution of USP 
Hydroflumethiazide RS fn the same medium having a known 
concentration of about 10 \xg per ml, in 1 -cm cells at the 
wavelength of maximum absorbance at about 273 nm, with 
a suitable spectrophotometer, using methanol as the blank, 
Cakulate tne guantity, in mg, of CeHai^NuCLSz in the 
Hydroflumethiazide taken by the formula: 

5«Au/4i) 

in which C is the concentration, in j.tg per mL, of USP 
Hydroflumethiazide RS in the Standard soiution; and Au and 
Ą are the absorbances of the soiution of Hydroflumethiazide 
and the Standard soiution, respectively. 


Hydroflumethiazide Tablets 

» Hydroflumethiazide Tablets contain not less 
than 95.0 percent and not morę than 105.0 per¬ 
cent of the labeled amount of hydroflumethia¬ 
zide (CeHeFjNBCbSi). 

Packaging and storage —Preserve in tight containers. 

USP Reference standards (11)— 

USP Hydroflumethiazide RS 

Identification —Finely powder a number of Tablets, equiv- 
alent to about 100 mg of hydroflumethiazide, and place the 
powder in a 35-mL, screw-capped centrifuge tubę. Add 
30 mL of acetone, cap the tubę, and allow it to stand for 
30 minutes, with occasional shaking. Centrifuge, and decant 
the supernatant Into a 100-mL beaker* £vaporate on a 
steam bath to dryness, add 10 mL of sodium hydroxide $0- 
lution (1 in 250) to the residue, and mix. Transfer the liquld 
to a 125-mL separator. Rinse the beaker with 5 mL of water, 
and add the rlnsing to the main portion. Add 50 ml of 
anhydrous ethyl etner to the separator, insert the stopper, 
shake vigorously for 2 minutes, releasing pressure as neces- 
sary, and allow the phases to separate* Draw off the lower 
phase, retaining any emulsion in the separator, and pass it 
through a membranę filter having a 0*2- to 2-pm porality. 
Add dilute hydrochioric add (1 in 10) dropwise to the fil¬ 
tra te in a 50-mL beaker, stirring wefl and checking the pH 
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with wide-range test paper after each drop. [NOTĘ —Crystalli- 
zation begins at about pH 5, Rubbing the bottom of the 
beaker with a glass stirdng rod hefps to Initlate crystaliiza- 
tion* *] When precipltatlon is complete, decant ano discard 
the supematant, and wash the precipitate with 5 ml of 
water. Decant and discard the wash water, and dry the pre- 
dpitate at 105° for 30 minutes: the IR spectrum ot a potas- 
sium bromide disperslon of the dried materia! exhibits max- 
ima oniy at the same wavelengths as that of a stmifar 
preparation of USP Hydroflumethiazide RS. 

Dissotutioin {71 I)— 

Medium: dilute hydrochloric acid (1 in 100); 900 ml. 

Apporotus 2: 50 rpm, 

Time: 60 minutes. 

Procedurę —Determlne the amount of CbHsFbNiO.iS? dis- 
solved from UV absorbances at the wavdenqth of maximum 
absorbance at about 273 nm of fiftered portions of the solu- 
tion under test, suitably diluted with Dissolution Medium , if 
necessary, in comparison with a Standard solution having a 
known concentration of USP Hydroflumethiazide RS in the 
same medium. 

Tolerances— Not less than 80% (Q) of the labeied amount 
of CgHehNiCbSs is dissolved in 60 minutes. 

Unifomifty of dosage units (905): meet the reguire- 
ments. 

Procedurę for eon tent uniformity —Crush 1 Tablet and 
quantitatively transfer to a 100-mL volumetric fiask, add 
about 50-mL of methanol, and shake untii disintegration ts 
complete. Dilute with methanol to volume, mix, and fllter, 
discarding the first 20 ml of the filtrate, Dilute a portion of 
the subsequent filtra te with methanol to obtain a soiution 
containing approximately lOpg of hydroflumethiazide per 
mL. Concomitantly determine the absorbances of this solu- 
tion and of a Standard solution of USP Hydroflumethiazide 
RS, in the same medium having a known concentration of 
about 10 jig per mL in 1-cm cells at the wavetength of max- 
imum absorbance at about 273 nm, with a suitable spectro- 
photometer, using methanol as the blank. Calculate tire 
guantity, in mg, of C B HaF 3 N 30 .| 5 2 in the Tablet taken by the 
formula: 

(TC/D)(AufAs) 

in which T is the labeied quantity, in mg, of hydrofiumethia- 
zide in the Tablet; C is the concentration, in jig per mL, of 
USP Hydroflumethiazide RS in the Standard solution; D is 
the concentration, m |ag per mL, of hydroflumethiazide in 
the test solution, based upon the labeied quantity per Table: 
and the extent of dilution; and Au and Ą are the ab- 
sorbances of the solution from the Tablet and the Standard 
solution, respectively. 

Assay— 

Standard preparation —Transfer about 30 mg of USP 
Hydroflumethiazide RS, accuratety weighed, to a 100-mL 
volumetric fiask, add sodium hyaroxide solution (1 in 100) 
to vo!ume, and mix* Transfer 5.0 mL of this solution to a 
second 100-mL volumetric fiask, dilute with sodium hydrox- 
Ide solution (1 in 100) to volume, and mix. The concentra¬ 
tion of USP Hydroflumethiazide RS in the Standard prepara¬ 
tion is about 15 j±g per mL. 

Chromatographic column —Proceed as directed for Column 
Part!tion Chromatography under Chroma tog raphy (621), 
packing a chromatographic tubę with two segments of 
packing materiał. The lower segment is a mixture of 1 g of 
Solid Support and 1 ml of sodium hydroxide soiution (1 in 
100 ), and the upper segment is a mixture p repa red as dh 
rected under Assay preparation . 

Assay preparation —Weigh and finely powder not less 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivaient to about 75 mg of hydroflumethia¬ 


zide, to a 50-mL volumetric fiask, add about 35 mL of so¬ 
dium hydroxide solution (1 in 100), shake vigorously, dilute 
with sodium hydroxide solution (1 in 100) to vo!ume, and 
mix. Mlx 2.0 mL of this solution with 3 g of Solid Support as 
directed under Chromatographic column , and transfer to the 
column. Wash the column with 50 mL of water-saturated 
chloroform, then with 50 ml of water-saturated ether, and 
discard the eluates. Elute the hydroflumethiazide from the 
column with 1 00 mL of glacial acetic acid in ether (1 in 
1000), collecting the eluate in a 250-ml separator. Add 
100 mL of a 1 in 1000 solution of glacial acetic acid in ether 
to a second 250-mL separator to provide a blank, and treat 
each as follows: Add 60 mL of isooctane to each separator, 
mix, and extract the resulting solution with three 50-mL 
portions of sodium hydroxide solution (1 in 100), coilecting 
the extracts in a 200-mL volumetric fiask. Dilute with so¬ 
dium hydroxide soiution (1 in 100) to volume, and mix. 

Procedurę—Concomitantly determine the absorbances of 
the Solutions in 1-cm cells at the wavelength of maximum 
absorbance at about 273 nm, with a suitable spectropho- 
tometer, using the blank. Calculate the guantity, in mg, of 
hydroflumethiazide (CbHsFsNsO.iSz) in the portion of Tablets 
taken by the formula: 

SC(AuIAs) 

in which C is the concentration, in pg per mL, of USP 
Hydroflumethiazide RS in the 5 tan do rd preparation ; and Au 
and Aj are the absorbances of the Assay preparation and the 
Standard preparation , respectlvely. 


Hydrogen PeroxBde Concentrate 

HzOz 34.01 

Hydrogen peroxide [7722-84-1 ]. 

DEFINITION 

Hydrogen Peroxide Concentrate contains NLT 29.0% and 
NMT 32.0%, by weight, of hydrogen peroxide (H 2 0 2 ). It 
contains NMT 0.05% of a suitable preservatlve or 
preservatives. 

[Caution —Hydrogen Peroxide Concentrate is a strona 
oxidant] 

IDENTIFSCATSON 

» A. 

Sample: 1 ml of Concentrate 

Analysis: Shake the Sample with 10 mL of water con¬ 
taining 1 drop of 2 N sulfune acid, and add 2 mL of 
ether, Subsequently add a drop of potassium dichro- 
matę TS. 

Acceptance criteria: The addition of potassium dichro- 
mate TS produces an evanescent blue color in the 
water tayer, which upon agitation and standing passes 
into the ether layer. 

ASSAV 

* Procedurę 

Sample soiution: Weigh about 1 ml of Concentrate in 
a 100-mL volumetnc fiask, and dilute with water to 
vo!ume. 

Titrimetric system 
Modę: Direct tltration 
Titrant: 0.1 N potassium permanganate VS 
Endpoint detection: Visual 
Analysis: To 20.0 mL of the Sample solution add 20 mL 
of 2 N sulfuric acid, and titratę with Titrant. Each ml of 
0.1 N potassium permanganate is equivalent to 
1.701 mg of hydrogen peroxide (H 2 Ó 2 ). 
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Acceptance criteria: 29.0%-32,0%, by weight 

IMPURmtS 

* Chloride and Sulfate, Chioride (221) 

Sample solution: 1.5 g of Concentrate, diluted to 
25 mL 

Acceptance criteria: 50 ppm; the Sample solution 
shows no morę chioride than 0,10 mL of 0.020 N hy- 
drochloric add. 


Detete the following: 

** Heavy Metals <231) 

Test preparation: Dilute 4 mL of Concentratę, previ- 
ously shaken, with 20 mL of water, add 2 mL of 6 N 
ammonium hydroxide, and gently boil the solution un- 
til reduted to 5 mL, Dilute with water to 25 ml. 
Acceptance critena; 5 ppm* {0i u^\ .mw-mibj 

* Limit of nonvolatili Residue 

Sample: 20 mL of Concentrate, previous!y shaken 
Anaiysis: Evaporate the Sample on a steam bath to dry- 
ness, and dry the residue at 105° for 1 h. 

Acceptance criteria: NMT 30 mg of residue 

SPECJFIC TEST5 

* Acidity 

Sample solution: 25 g of Concentrate, diluted to 
250 mL 

Anaiysis: To 25 mL of the Sample solution add phenol- 
phtnaiein TS, and titrate with <3.10 N sodium 
hydroxide. 

Acceptance critena: NMT 2.5 mL is reguired for 
neutralfzation. 

* Limit of Preservative 

Sample: 90 mL of Concentrate, well mixed 
Anaiysis: Extract the Sample in d separator with a mix- 
turę of chloroform and ether (3:2), using 50, 25, and 
25 mL, respectively. £vaporate the combined extracts at 
room temperaturę in a tared glass dish to dryness, and 
dry over silica gei for 2 h. 

Acceptance criteria: 0.05%; the residue, łf any, weighs 
NMT 50 mg. 

ADDITIONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in partially filled con- 
tainers havtng a smali vent in the closure, and storę in a 
cool place. 

* Labeung: Label it to indicate the name and amount of 
any added preservative. Label it to State that this artide is 
not intended for direct admmistration to humans or 
animals. 


Hydrogen Peroxide Topical Solution 

H 2 0 2 34.01 

Hydrogen peroxide [7722-84-1], 

DEFINITION 

Hydrogen Peroxide Topical Solution contains, in each 
100 mL, NLT 2.5 g and NMT 3.5 g of hydrogen peroxide 
(H 2 O 2 ), it contains NMT 0.05% or a suitable preservative 
or preservatives. 

IDENTIFICATION 

* A, 

Sample: 1 mL 

Anaiysis: Shake the Sample with 10 mL of water con- 
tainlng 1 drop of 2 N sulfuric acid, and add 2 mL of 
ether. $ubsequently add a drop of potassium dichro* 
matę TS. 

Acceptance criteria: The addition of potassium dichro- 
mate TS produces an evanescent blue color in the 


water layer, whieh upon agitation and standing passes 
into the ether layer. 

ASSAY 

• Procedurę 

Sample: 2 mL 

Titrimetrk system 
Modę: Direct titration 
Titrant: 0.1 N potassium permanganate VS 
Endpoint detection: Visual 

Anaiysis: Pipet the Sample into a suitable fiask contain- 
ing 20 mL of water. Add 20 mL of 2 N sulfuric acid, and 
titrate with 77f ront. Each mL of 0.1 N potassium per* 
manganate is equivalent to 1.701 mg of hydrogen per- 
oxide {H 2 0 2 ). 

Acceptance criteria: 2.5-3.5 g in 100 mL 

IMPURITIES 

* Barii/m 

Sample: 10 mL 

Anaiysis: To the Sample add two drops of 2 N sulfuric 
acid. 

Acceptance criteria: No turbidity or precipitate is pro- 
duced within 10 min. 


Dełete the following: 

** Heavy Metals <231) 

Test preparation: Dilute 4 mL of Topical Solution, pre- 
viously shaken, with 20 mL of water, add 2 mL of 6 N 
ammonium hydroxide, and gently boil the solution un- 
til reduced to 5 mL. Dilute with water to 25 ml. 
Acceptance criteria: 5 ppm# comi i^zdib) 

* Limit of Nonuolatile Residue 

Sample: 20 mL, previousfy shaken 
Anaiysis: Evaporate the Sample on a steam bath to dry* 
ness, and dry the residue at 105° for 1 h. 

Acceptance criteria: NMT 30 mg of the residue 

5PECIFIC TE5TS 

* ACIDITY 

Sample: 25 mL 

Anaiysis: To the Sample add phenolphthalein TS, and 
titrate with 0.10 N sodium hydroxiae, 

Acceptance criteria: NMT 2.5 mL is required for 
neutralization. 

* Limit of Preservative 

Sample: 100 mL, well mrxed 
Diluent: Chloroform and ether (3:2) 

Anaiysis: Extract the Sample in a separator with Diluent , 
using 50, 25, and 25 mL, respectively. Evaporate the 
combined extracts at room temperaturę in a tared glass 
dish to dryness, and dry over silica gel for 2 h. 
Acceptance criteria: 0.05%; the residue, if any, weighs 
NMT 50 mg. 

ADDITIONAL REQU!REMENTS 

* Packaging and Storage: Preserve in tight, iight-resistant 
containers, at controfled room temperaturę. 


Hydromorphone Hydrochloride 


C, 2 H, 9 N0 3 -HCl 321.80 

Morphinan-6-one, 4,5-epoxy-3-hydroxy-17~rriethyl-, hydro¬ 
chloride, (Set)-; 
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4,5a-£poxy-3-hydroxy-l Z-methylmorphinan-óone hydro- 
chtoride [71-68-1]. 

DEFINITION 

Hydromorphone Hydrochloride, dried at 105° for 2 h, con- 
tains NLT 98.0% and NMT 101.0% of hydromorphone 
hydrochlonde (Ci 7 Hi 9 N0 3 ■ HCI), 

lOENTflFICATION 

* A. INFRARED AB5ORPTI0N (197K) 

« B. ULTRAVIOLET ABSORPTION (197U) 

Sample solution: 100 pg/mL 
Anaiytical wavelength: 280 nm 
Acceptance criteria: Absorptivities, calculated on the 
dried basis, do not differ by morę than 3.0%. 

* C. Identification Tests—General, Chioride (191) 

Sample solution: 1 in 20 

Acceptance criteria: Meets the reguirements 

ASSAY 

* Procedurę 

Sample: 225 mg, prevrously dried 
Analysls: Transfer the Sample to a 250-mL conical fiask. 
Drsso3ve In 80 ml of glacial acetic acid, warming, if nec- 
essary. Cool, and add 5 mL of acetic anhydride and 
10 ml of mercuric acetate TS. Add 1 drop of crystal 
violet TS, and titrate with 0.1 N perchloric acid V5 to a 
blue endpoint Perform a blank aetermination, and 
make any necessary correction (see Titrimetry (541)). 
Bach mL of 0.1 N perchloric add is equivalent to 
32.18 mg of hydromorphone hydrochlorlde 
(G 7 H 19 N0 3 - HCI). 

Acceptance criteria: 98.0%-101.0%, dried at 105° for 
2 h 

IMPURITIES 

® Residue on Ignition (281): NMT 0.3% 

* ORGANIC Dmpuritjes 

If (5a)-7-[(5a)-3,6“dihydroxy-1 7-methyl-4 / 5-epox- 
ymorphinan-6-yJ]-3-hydroxy-l 7-methyT4,5-epox- 
ymorphinan-ó-one (hydromorphone aidol dlmer) or 
(5oŁ)-3-hydroxy-84(5o.)-3-hydroxy-1 7-methyl-6-oxo-4,5- 
epoxymorphinan-7-yi3-l 7-methyf-4,5-epoxymorphinan- 
ó-one (7,8'-bishydromorphone) are potential impurities. 
Procedurę 2 is recommended. 

Procedurę 1 

Solution A: 1.0 mg/mL of sodium 1-heptanesuffbrrate 
monohydrate in 1000 ml of methano! and water 
(1:9). Add 1.0 mL of trrethyiamine and adjust with 
phosphoric add to a pH of 2,5 ±0,1, 

Solution B: 1,0 mg/ml of sodium 1-heptanesulfonate 
monohydrate in 1000 mL of methanol and water 
(1T). Add 1.0 mL of trfethylamine and adjust with 
phosphoric add to a pH of 2.5 ± 0.1. 

Mobile phase: See Tahle L 


Table 1 


Time 

(mini 

Solution A 

Solution B 

0 

94 

6 

25 

94 

6 

40 

20 

80 

70 

20 

80 

75 

94 

6 

90 

94 
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Diluent: Phosphoric acid and water (1:1000) 

System suitability solution: 0.8 mg/mL each of USP 
Hydromorphone Hydrochlonde RS and USP 
Hydromorphone Reiated Compound A RS in Diluent. 
The solution should be Icept in a cool place protected 
from light 

Standard solution: 4 jug/mL of USP Hydromorphone 
Hydrochłonde RS in Diluent 


Sample solution: 0.8 mg/mL of Hydromorphone Hy- 
drochloride in Diluent 
Chromatographic system 
(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 3.9-mm x 15-cm; 5-[im packlng LI 

Column temperaturę: 45° 

Flow ratę: 1.0 mL/min 
Injection volume: 20 jil 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resoiution: NLT 1.0 between hydromorphone re- 
lated compound A and hydromorphone peaks, Sys¬ 
tem suitability solution 

Tailing factor: NMT 1.5 for the hydromorphone 
peak, Standard solution 

Refative standard deyiation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Diluent, Standard solution , and Sample 
solution 

Calculate the percentage of any spedfied or unsped- 
fied impurity in the portion of Hydromorphone Hy- 
drochloride taken: 

Resuit = {fu!r$) X (Cs/Cu) X (1 /F) X 100 

ru - peak response of each degradatlon product 
from the Sample solution 

rs = peak response of hydromorphone from the 
Standard solution 

Cs - concentration of USP Hydromorphone 

Hydrochlonde RS In the Standard solution 
(mg/mL) 

Cu = concentration of Hydromorphone 

Hydrochlonde in the Sample solution 
(mg/mL) 

F = relatlve response factor (see labie 2) 
Acceptance criteria: See Tobie 2, Disregard peaks cor- 
responding to those obtained from the Diluent. 


Table 2 


Name 

Rełative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria,. 

NMT 

8-Hydro xyhyd ra¬ 
mo rp ho ne^ 1 

0.50 

TO 

0.15 

Dihydromorphine 

(DHMl b 

0.61 

TO 

0.5 

Morph ine c 

065 

T8 

0,15 

Hydromorphone 

N-oxide d 

0.79 

TO 

0.15 

Hydromorphone 
reiated compound A e 

0,93 

T4 

0.1 

Hydromorphone 

TO 


_ 

8,14-Dłhydrooripavine ! 

1.66 

TO 

0.15 

6 /JTetra h vd roo ri pa v \n e 1 

1.71 

TO 

0.15 

2,2'-Bb 

hydromorphone^ 

2.02 

1,7 

0.15 


4,5a-Epoxy-l 7-methylmorphinan-3 ł 8-diol-6‘Orłe. 
b 4,5tt-Epoxy 1 7-methylmorphinan-3,6a-dio!. 
c 7,8- Dide hydro -4 t Sot-epojcy-17 - m e thy i m o rph i na n - 3,6a-d iol. 
d 4 l 5a-Epoxy-3-hydroxy-l 7-methylmorphinai>6'Qne N-oxide. 

? 7, 8- Dide hydro-4, 5a- epoxy- 3-hyd roxy-1 7-m e thyfmorphi na n-6-o n e. 

1 8,14-Dihydrooripavirte and ó/Metrahydrooripavine are pro ces s Impurities 
from another process and are contrdfed only 3f present. 
a (5j6D-3-Hydroxy-2-[C5a)'3-hydrgxy l 7-methyf-fi ox0-4,5-epox- 
y morph i na n-2-y i] -17-m e thy I -4,5-ep oxy mo rp m na n-6 - o n e. 
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Tabłe 2 (Continued) 


Marne 

Relative 

Retention 

Time 

Relatlve 

Response 

Factor 

Acceptance 
Criteria, 
NMT {%) 

lndivtdual unspecified 
imDurities 


1*0 

OJ 

Total imourfties 

— 

— 

1.0 


■ 4,5n-Epcixy-1 7-m<*thylmorphin.an-3 1 &-dfoU6'Onę. 
b 4,5a~EpaxyJ 7-niethytmorphinan-3,6a-dioi r 
c 7 J 8-Didehydra-4,5«-epoxyJ 7-methy[morphinan-3,óra-dEQL 
4,5Et-Epoxy-3-hycłroxyJ 7-meEJiy|morphinan-6-one N-ax ide, 
e 7,8 -Didehydro-4,5 a -epoxy- 3 -hyd roxy-1 7 - met hy 1 m orp h i n aoó-o ne. 

1 8 H H-Oihydrooripavine and 6/3-tetrahydrooripaviTie are proces impunties 
from another process and are contro!fed on(y ff present, 

4 (5j3)-3-Hydroxy‘2-[(5R)- 3-hydroxy-17-Tneihyl-6-oxcK4,5-epox- 
y mo rphi na m2 -ylj-17- methy 1-4,5 -epoxymarph inan -6-0 ne. 

Procedurę 2 

Diluent; Phosphoric add and water (1:100) 

Solution A: Mix 3520 mL of water, 1 8,40 g of mono- 
basic ammonrum phosphate, and 4.32 g of sodfum 
1-octanesulfonate, Add 4.0 ml of triethylamme, adjust 
with phosphoric add to a pH of 2.90, and add 480 ml 
of aceton i tnie. 

Solution B: Aceton r tri te and water (160:40) 

Mobile phase: See Tobie 3 . 


labie 3 


Time 

(min) 

Solution A 

{%) 

Solution B 

0 

100 

0 

20 

60 

20 

2! 

100 

0 

30 

100 

a 


System suitability solution: 0*15 mg/mL of USP 
Hydromorphone Hydrochlonde RS and OJ mg/mL of 
USP Morphine Sulfate RS in Diluent The solution 
shoutd be kept in a cool place protected from light 
Standard solution: 15 pg/mL of USP Hydromorphone 
Hydrochlonde RS in Diluent 

Sample solution: 3 mg/mL of Hydromorphone Hydro- 
chloride in Diluent 
Chromatographk system 
(See Chromatograpny {62 1), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Coiumn: 3,9-mm x I5-cm; 5-jjm packing L7 
Column temperaturę: 40° 

F Iow ratę: 1,5 m L/m i n 
Injection volume: 10 pL 
Run time: 30 min 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability reguirements 
Resoiution: NLT 4.0 between morphine and 
hydromorphone peaks, System suitability solution 
Taiiing factor: NMT 1 *5 for the hydromorphone 
peak, System suitability solution 
Relative standard deviation: NMT 5,0%, Standard 
solution 
Analysis 

Sampfes: Diluent , Standard solution, and Sample 
solution 

Calculate the percentage of any spedfied or unspeci- 
fied impurity in the portion of Hydromorphone Hy- 
drochloride taken: 

Result = (rjr 5 ) x (Cs/Cu) x (l/f) k 100 

ru = peak response of individual specified or 

unspecified impurity from the Sample solution 


rj = peak response of hydromorphone from the 
Standard solution 

Q = concentration of USP Hydromorphone 

Hydrochlonde RS in the Standard solution 
(mg/mL) 

Cu - concentration of Hydromorphone 

Hydrochlonde in the Sample solution 
(mg/mL) 

F * rclatwe response factor (see Tobie 4) 
Acceptance criteria: See Tobie 4 , Disregard peaks cor- 
responding to those obtained from the Diluent 


Table 4 


Marne 

Relative 

Retention 

Time 

Relatiye 

Response 

Factor 

Acceptance 
Criteria, 
NMT te/ol 

Di hydromo rphi ne 
(PHM> 

0.63 

1.0 

0.5 

Morohine b 

0,70 

1.0 

0.5 

Hydromorohone 

TO 

_ 


2,2'-Bis 

hydrom orphone ( 

1.82 

2*0 

0,5 

Hydromorphone 
hydrochioride aldo! 
dimer 3 

2J2 

1.0 

0.5 

7,8-Bis 

hydro nrrorDhone e 

2.32 

1*0 

0.5 

Indiyiduat unspecified 
imDuritieś 

— 

1.0 

0.10 

Total imDuritieś 

— 

— 

2,0 


J 4,5cŁ-EpoxyJ 7-methylmarphsnan-3,6a-dioL 
b 7,8-Didehydro-4 p 5&-epoxy-1 7-meihytmarphman-3,ó£i-diol. 
c (5£J)-3-Hydroxy-2-[(5a}- 3-hydroxy-1 7-methyt-6-oxo-4,5-epoxymorphjnaiv 
l-yi ]-1 7-methy 1-4,5 - epoxymorp hi na n-6 -one. 

(5 7J(5a)- 3 ( ó - D i hy d roxy-1 7- methy I -4, 5-epoxy m orphi n a n-6 -y I j - 3-liy- 

droxy-1 7-mcthyl-4 H 5-epoxy morphinan-6-one. 

(5a)- 3-Hydrcxy-8-[(5ra)-3-hydroxy-1 7-methyJ-6-Qxo-4 H 5-epox- 
ymorphi na n* 7-y L] -1 7-m et hy M, 5-epoxymo rphi na n-6 - one, 

SPECIF1C TESTS 

* Optical Rotation, Specific Rotation (781S) 

Sample solution: 50 mg/mL 

Acceptance criteria: Between -1 36 n and -1 39° 

* Audity 

Sample: 300 mg 

Analysis: Disso!ve the Sample in 10 mL of water, add 1 
drop of methyl red TS, and titrate with 0,020 N sod tum 
hyoroxide V$, 

Acceptance criteria: NMT 0.30 mL is required to pro- 
duce a yellow color* 

* LOS5 014 DRYINC (731) 

Analysis: Dry at 105 d for 2 h. 

Acceptance criteria: NMT 1.5% 

ADDfTIONAl REQUIREMENTS 

Packaging and Storage: Preserve in tight, light-resistant 
containers. Storę at 25°, excursions permitted between 
15° and 30°. 

* Labeling: The labeling States with which Organie Impuri- 

ties procedurę the article complles, if other than Proce¬ 
durę L 

* USP reference standards (11) 

USP Hydromorphone Hydrochlonde RS 
USP Hydromorphone Related Compound A RS 
7,8-Didehydro-4,5a-epaxy-3-hydroxy- 
17-methylmorphinan-6-one hydrocnloride. 

C 17 H 17 NO 1 ■ HCf 319,78 
USP Morphine Sulfate RS 
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Hydromorphone Hydrochloride 
Injection 

» Hydromorphone Hydrochloride Injection is a 
sterile solution of Hydromorphone Hydrochloride 
in Water for fnjertion. It contains not less than 
95,0 percent and not morę than 105,0 percent of 
the labeied amount of hydromorphone hydro- 
chioride (CizH^NO* - HO). 

Patkaging and s to ragę— Pres erve in single-dose or in 
multiple-dose containers, preferably of Type ) glass, pro- 
tected from light 

USP Reference stan da rds (11) — 

USP Endotoxln RS 

USP Hydromorphone Hydrochloride RS 
Identification— Place a volume of Injection, equlva!ent to 
about 10 mg of hydromorphone hydrochloride, in a 
separator. Extract with four 10*mL portions of chloroform, 
and discard the extracts. Add 1 ml_ of sodium carbonate TS, 
and extract with three 10-mL portions of chloroform. Filter 
the chloroform extracts into a giass-stoppered, 50-mL fiask, 
and evaporate on a steam bath with the aid of a current of 
air to dryness, Dissolve the residue in 1 mL of chloroform: 
the IR absorption spectrum of the solution so obtained ex- 
hiblts maxima only at the same wavelengths as that of a 
similar preparation of USP Hydromorphone Hydrochloride 
RS, 

Bacterial Endotoxins Test (85)—It contains not morę 
than 88.0 USP Endotoxin Units per mg of hydromorphone 
hydrochloride. 

pH (791): between 3.5 and 5,5, 

Other reguirements —It meets the requirements under In- 
jections ona Implanted Drug Products (1). 

A ssay— 

Standard preparation —Using an accurately weighed quan* 
tity of USP Hydromorphone Hydrochloride RS, prepare a so¬ 
lution in water havmg a known concentration of about 
0,2 mg per mL, 

Assay preparation —Quantitatively dilute an accurately 
measured volume of Injection, if necessary, with water to 
obtain a solution containing about 0,2 mg per mL. 

Procedurę —Transfer 20,0 mL each of the Standard prepo- 
rotion and the Assay preparation to separate 50-mL voi u męt¬ 
ne flasks. To each fiask add, with mixing, 1.0 mL of hydro- 
chloric add and 1.0 mL of sodium nitrite solution (1 in 20). 
Insert the stoppers, allow to stand for 40 to 45 minutes, 
with occasional swirling, then add 2 mL of ammonium hy- 
droxide, and mix. Allow to stand for 2 minutes, then dilute 
with water to volume, and rmx. Concomitantly determine 
the absorbances of the Solutions in 1-cm celts at the wave- 
length of maximum absorbance at about 440 nm, with a 
suitable spectrophotometer, using water as the blank. Calcu* 
late the quantity, in mg, of hydromorphone hydrochloride 
(C 17 H 19 NO 3 ■ HCI) in each mL of the injection taken by the 
formula: 

(VJVRQ (Au fA$ 

in which l U is the volume, in mL, of the Assay preparation; V t 
is the volume, in mL, of Injection taken to prepare the Assay 
preparation; C is the concentration, in mg per mL, of USP 
Hydromorphone Hydrochloride RS in the Standard prepara¬ 
tion; and Au and A s are the absorbances of the Solutions 
from the Assay preparation and fhe Standard preparation , re- 
spectively. 


Hydromorphone Hydrochloride Orał 
Solution 


DEFINITiON 

Hydromorphone Hydrochloride Orał Solution contains NLT 
90.0% and NMT 110.0% of the labeied amount of 
hydromorphone hydrochloride (C^H^NOb HCI). !t may 
contain suitable preservattves. 

IDENTIFICATION 

* A, The retention time of the major peak of the Sampte 

solution corresponds to that of the Standard solution, as 
obtained in the Assay , 

ASSAY 

* Procedurę 

Diluent: Phosphoric add and water (1:1000) 

Solution A: 1,0 mg/mL of sodium 1 -heptanesulfonate 
monohydrate in methanol and water (1:9). To each liter 
of this solution add 1.0 mL of triethylamine, and adjust 
with phosphoric add to a pH of 2.5 ± 0,1. 

Solution 8 : 1.0 mg/mL of sodium 1 -heptanesulfonate 
monohydrate in methanol and water (1:1). To each liter 
of this solution add 1.0 mL of triethylamine, and adjust 
with phosphoric acid to a pR of 2.5 ±0.1. 

Mobile phase: See Table 1. 


Table 1 


Time 

Solution A 

Solution B 

(min) 

<%) 

(%) 

0 

85 

15 

24 

5 

95 

25 

85 

15 

30 

85 

15 


The Standard solution and Sample solution should be 
kept in a cool place, protected from light. 

Standard solution: 0.08 mg/mL of USP 
Hydromorphone Hydrochloride RS in Diluent 
Sample solution: Nominalty 0,08 mg/mL of 
hydromorphone hydrochloride obtained by diluting a 
suitable volume of Orał Solution in Diluent 
Chroma tographic system 
(See Chromatograpny {62^, System Suita bili ty.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 5-cm; 3.5-pm packing LI 
Column temperaturę: 45° 

Flow ratę: 1 mL/min 
Injection volume: 20 jiL 
System suftability 
Sample: Standard solution 
Suitability requirements 

Tailing ractor: NMT 1.5 for the hydromorphone peak 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calcu lale the percentage of the labeied amount of 
hydromorphone hydrochloride (C 17 H 19 NO* ■ HCI) in 
the portion of Orał Solution taken: 

ResuSt = ( ru/r $) x (Cs/CJ) x 100 

ru - peak response from the Sample solution 

Cr - peak response from the Standard solution 

Q - concentration of USP Hydromorphone 

Hydrochloride RS in the Standard solution 
(mg/mL) 

C u = nominał concentration of hydromorphone 
hydrochloride in the Sample solution 
(mg/mL) 
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Acceptance criteria: 90.0%-11O.G% 

iMPURrrres 

O Organjc Impurities 

Diluent, Solution A, and Solution B: Prepare as di- 
rected in the Assay. 

Mobile phase: See Tobie 2. 


Tabte 2 


Time 

(min) 

Solution A 

(%) 

Solution B 
f°/o> 

0 

94 

6 

25 

94 

6 

40 

20 

80 

70 

20 

80 

75 

94 

6 

90 

94 

6 


The System suitability solution, Quantitation limit solution, 
Standard solution, and Sample solution should be kept 
in a cool place, protected rrom light. 

System suitability solution: 0.8 mg/mL of USP 
Hydromorphone Hydrochloride RS and 0.8 pg/mL of 
USP Hydromorphone Related Compound A RS in 
Diluent 

Quantitatlon limit solution: 0,4 jig/mL of USP 
Hydromorphone Hydrochloride RS in Diluent 
Standard solution: 4 pg/mL of USP Hydromorphone 
Hydrochloride R5 in Diluent 
Sample solution: Nominally 0.4 ma/mL of 
hydromorphone hydrochloride in Diluent 
Chroma tographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 220 nm 

Column: 3.9-mm x 15-cm; 5-um packing LI 

Column temperaturę: 45° 

Flow ratę: 1 mL/min 
Injectlon volume: 20 jjL 
System suitability 

Samples: System suitability solution, Quantitation limit 
solution, and Standard solution 

Suitability requirements 

Resolution: NLT 1*0 between the hydromorphone re- 
lated compound A and hydromorphone peaks, Sys¬ 
tem suitability solution 

Signahto-noise ratio: NLT 10:1, Quantitation limit 
solution 

Taiiing factor: NMT 1.5 for the hydromorphone 
peak, Standard solution 

Relative standard devration: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Diluent, Standard solution, and Sample 
solution 

Calcu lafe the percentage of any specified or unspecified 
degradation product in the portion of Orał Solution 
taken: 

Result - {tulfs) x (Q/Cu) x (1/0 x 100 

r u ~ peak response for each degradation product 
found, including those in Tahle 3 f from the 
Sample solution 

r 5 - peak response of hydromorphone from the 
Standard solution 

Cs - concentration of USP Hydromorphone 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu ~ nominał concentration of hydromorphone 
hydrochloride in the Sample solution 
(mg/mL) 


F = relative response factor for the corresponding 
indivtdual specified or unspecified impurity 
(see Tobie 3 ) 

Calculate the totaf degradation products by summing 
the percentage of a 11 Individuai specified and 
unspecified degradation products determined to be at 
a tevel of 0,1% or greater, exdudlng the known 
process impurities, as indicated in Tobie 3. 

Acceptance criteria: Sec Tobfe 3. Disrcgard peaks cor¬ 
responding to those from the Diluent, peaks that elute 
berore a re!ative retention time of about 0.50, except 
for any peak with a relatiye retention time of about 
0.34, and peaks that elute at the relatsve retention 
times of the process-retated substances designated in 
Tobie 3. 


labie 3 


Marne 

Re!ative 

Retention 

Time 

Refatlve 

Response 

Factor 

Acceptance 
Criteria, 
NMT j 

Specified and unidenti- 
fied degradation 
product 

0.34 

TO 

0.2 

S-Hydroxy- 

hydromorphone^ 

0.50 

— 

— 

Dihydromorphine 

fDHMW 

0.61 

— 

— 

Morpbine^ 1 

0,65 

_ 

__ 

Hydromorphone 

N- oxide ef 

0.79 

0.87 

0.2 

Hydromorphone 

1.0 


_ 

2,2'-Bis- 

hydromorphone 
d i h vdrot h 1 or i de c - u 

2.02 

1.7 

0.2 

lndividual unspecified 
degradation 

Products 

— 

TO 

0,2 

Total degradation 
Products 

— 

— 

TO 


a Process impurity. 

h 4,5a-Epoxyri 7HTiethylmorphinan-3 H 8-diol-6-one, 
c 4,5c£-Epoxy-17-methyJrnorphinan-3 ( ća-dioL 
7,8-D id ehyd ro-4,5 cx-e poxy-1 7-methy Im orp h i n an - 3,6 a- d io L 
* Degradation product. 

i 4 ( 5a-Epoxy-B-hydroxy-l 7-inethylrnorphina.n“6“One A/-oxide. 

9 2, 2'-B>\ hydromorphone, 

5PECIFK TESTS 

* Micrgbeal Enumeratjon Tests (61) and Tests for Speci 
fied R/Iecroorganisms (62): The total aeroblc microbial 
count does not exceed 10 2 cfu/mL, and the total yeasts 
and molds count does not exceed 10 cfu/mL. |t meets 
the requjrement5 of the test for the absence of Escher- 
ichia coli, 

* PH (791): 3.5-6.5 

ADDnnONAL REQU9REfVIEMTS 

o PACKAGtNG and STORAGE; Preserve in tight containers, 
rotected from light. Storę at 25°, excursions permitted 
etween 15° and 30 D . 

* Labeling; [dentify itr the product labefing any preserva- 
tive used in the Orał Solution. 

* USP reference standards (li) 

USP Hydromorphone Hydrochloride RS 
USP Hydromorphone Reiated Compound A RS 
7,8“ Didehydro-4,5 o.-epoxy-3-hyd roxy- 
1 7~methylrnorphinan-6-one hydrochloride. 

C 17 H 17 NO 3 319.78 
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Hydromorphone Hydrochloride Tablets 

» Hydromorphone Hydrochloride Tablets eon ta i n 
not less than 90.0 percent and not morę than 
110.0 percent of tne labeled amount of 
hydromorphone hydrochloride (Ci?Ht 9 NG 3 - HC1). 

Packaging and storage—Preserve in tight, light-reslstant 
contalners. 

USP Reference stantfards (11)— 

USP Hydromorphone Hydrochloride RS 
USP Morphine Sulfate RS 

Sdenlifkation—Place a quantity of finely powdered Tab¬ 
lety equivalent to about 10 mg of hydromorphone hydro¬ 
chloride, in a separator, and proceed as directed in tne Iden¬ 
tification test under Hydromorphone Hydrochloride Injection, 
beginning with "Extract with four 10-mL portions of chloro¬ 
form^, 

Dassolutmo (711)— 

Medium: water; 500 ml, 

Apparatus 2: 50 rpm, 

Time: 45 minutes, 

Determine the amount of C^HigNCb- HCI dissolved by 
employing the foliowi ng method. 

Buffer solution, Mobile phase, and System suitabllity solu- 
tion —Proceed as directed in the Assay, 

Test solution —Withdraw a 15-mL portion of the solution 
under test, fi]ter, and distard the first few mL of the filtrate. 
Standard solution —Dissofve an accurately weighed quam 
tity of USP Hydromorphone Hydrochloride RS in water at a 
concentration similar to that of the Test solution, 

Chromatographic system —Proceed as directed in the As¬ 
say, except to inject the Standard solution instead of the 
Standard preparation to obtain the relative standard devia- 
tion for replicate injections of not morę than 5.0%. 

Procedurę —Proceed as directed in the Assay, exeept to 
use an injection voiume of about 200 jiL 

Tolerances —Not less than 75% (Q) of the labeled amount 
of C^HigNOj * HO is dissolved in 45 minutes. 

Uniformify of dosage uoits (905): meet the require- 
ments. 

Assay— 

Buffer solution —Dissolve 10 g of sod fum dodecyl sulfate 
and 20 ml of alaciai acetic add in 1,2 iiters of water, and 
mix. 

Mobile phase—Prep&re a filtered and degassed mixture of 
Buffer solution and acetonitrile (33:1 7). Make adjustments if 
necessary. 

System suitabllity solution —Dissolve suitable quantities of 
USP Morph i ne Sulfate RS and USP Hydromorphone Hydro¬ 
chloride RS in water to obtain a solution containing about 
30 and 40 pg of each per mL, respectively. 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Hydromorphone Hydrochloride RS in water, 
and di]ute quantitatively, and stepwise if necessary, with 
water to obtain a solution hewing a known concentration of 
about 40 |ug per mL. 

Assay preparation—Weigh and finely powder not fewer 
than 20 Tablets, Transfer a portion of the powder, equlva- 
fent to about 4 mg of hydromorphone hydrochloride, to a 
100-mL vo!umetric fiask, dissolve in and dilute with water to 
yoiume, sonicate if necessary, and mix. Filter a portion of 
the solution using a gtass fioer filter, and discard the first 
5 mL. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eouipped with a 280-nm detector 
and a 4.6-mm x 15-cm column that contalns pacldng LI. 


The flow ratę is about 1.5 mL per minutę. Chromatograph 
the System suitability solution , and record the peak responses 
as directed for Procedurę: the resolution, R, between mor- 
phine and hydromorphone is not less than 2.0. Chromato¬ 
graph the Standard preparation , and record the peak re¬ 
sponses as directed for Procedurę: the ta i ling factor for the 
hydromorphone hydrochloride peak is not morę than 2.0; 
and the relative standard deviation for replicate injections is 
not morę than 3.0%. 

Procedurę—Separately inject equal volumes (about 
100 pL) of the Standard preparation and the Assay prepara¬ 
tion into the chroni a tog rapn, record the cbromatograms, 
and measure the responses for the major peaks. Calculate 
the quantity, in mg, of hydromorphone hydrochloride 
(CuH[dN 0 3 - HG) in the portion of Tablets taken by the 
formula; 

0.1 ąru/rs) 

in which C is the concentration, En pg per mL, of USP 
Hydromorphone Hydrochloride RS in the Standard prepara¬ 
tion; and tu and r 3 are the peak responses obtained from the 
Assay preparation and the Standom preparation , respectively. 


Hydroagy gnoma 



c 6 h 6 o 2 no.ii 

1,4-Benzenediol. 

Hydroguinone [123-31-9]. 

» Hydroquinone contains not less than 99.0 per¬ 
cent and not morę than 100.5 percent of 
C 6 H 6 02 , calculated on the anhydrous basis. 

Padkagirag and storage —Preserve in tight, light-reslstant 
containers. 

USP Reference standard s (11)— 

USP Hydroquinone RS 
Identification— 

A: Infrared Absorption (197K). 

B: Prepare a solution of it in methanol containing ap- 
roximate!y 1 mg per mL, and prepare a similar solution of 
SP Hydroquinone RS. Apply 5 pL of each solution to a suit- 
able thin-layer chromatographic piąte (see Chromatography 
(621)) coated with a 0,25-mm layer of chromatographic sil- 
ica gel. AJ Iow the spots to dry, and develop the cnromato- 
gram in a solvent system consisting of equal vofumes of 
methanol and chloroform until the solyent front has moved 
about three-fourths of the length of the piąte. Remove the 
piąte from the developing chamber, mark the solvent front, 
and allow the solvent to evaporate. Heat on a hot piąte or 
under a lamp until spots appear:. the R f value of the princi- 
pal spot obtained from the solution under test corresponds 
to that obtained from the Standard solution. 

O A 1 in 40,000 solution in methanol exhibits an ab- 
sorbance maximum at 293 ±2 nm. 

KVtelfing rangę (741); between 172° and 174°. 

Water Defermination, Method I (921): not morę than 
0.5%, 

Residye on ignifion (281): not morę than 0.5%. 
Assay—DEssolve about 250 mg of Hydroquinone, accurately 
weighed, in a mixture of 100 mL of water and 10 mL of 0,1 
N sulfuric acid, add 3 drops of diphenylamine TS, and titrate 
with 0.1 N ceric sulfate VS until a red-violet endpoint is 
reached. Perform a blank determination, and make any nec- 
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essary correction. Each mL of 0,1 N cenc sulfate Is equiva- 
łent to 5-506 mg of CsHóO^ 


Hydrocąuinone Cream 

» Hydroquinone Cream contains not less than 
94.0 percent and not morę than 106.0 percent of 
the labeled amount of hydroquinone (CsHeOj). 

Packaging and storage— Preserve in well-tlosed, light-re- 
sistant containers. 

OSP Referente standard* (li)— 

USP Hydrogulnone RS 

Identification —Dissolve a portion of Cream equivalent to 
about 50 mg of hydroguinone, in a mixture of equal 
yolumes of methanot and chloroform to make 50 ml: a 5 -j.lL 
portion of th es solution responds to Identification test B 
under Hydroguinone. 

Minimum fili (755): meets the reguirements, 

Assay— 

Standard preparadon^D\sso\ve a surtable quantity of USP 
Hydroquinone RS in methanol, and dilute quanfitatsvely and 
stepwise with methanof to obtain a solution having a known 
concentration of about 10 pg per mL 

Assay preparadon —Transfer an accurately weighed por¬ 
tion of Cream, equivalent to about 20 mg of hydroguinone, 
to a 100-mL be a ker,. Triturate the Cream with 50 ml of 
methanot and pass the liquld through folded filier paper, 
preyiously washed with methanol, into a 500-mL yolumetric 
fiask. Repeat the trituration and filtration. Dilute, by washing 
the contents of the filter paper with methanol through the 
paper into the yolumetric fiask, to volume, and mix. Pipet 
25 mL of this solution into a 100-mL yolumetric fiask, add 
methanol to volume, and mix. 

Procedurę —Concomltantly determine the absorbances of 
the Standard preparadon and the Assay preparadon Sn 1-cm 
cells at the wavelength of maxrmum absorbance at about 
293 nm, with a suitable spectrophotometer, using methanol 
as the blank. CalcuJate the guantity, in mg, of hydroqui- 
none (CgHóGz) in each q of the Cream taken by the 
formula: 

2000 (C / WRAuf A&) 

in which C is the concentration, in mg per mL, of USP Hy¬ 
droguinone RS in the Standard preparadon; W is the welght, 
in g, of Cream taken; and Au and As are the absorbances of 
the Assay preparadon and the Standard preparadon , respec- 
tively. 


Hydrogulnone Topacaj Solution 

» Hydroquinone Topical Solution contains not 
less than 95.0 percent and not morę than 
110.0 percent of the labeled amount of hydro- 
quinone (C 6 H 6 O z ). 

Packaging and storage— Preserve in tight, light-resistant 
contalners. 

OSP Reference standard* (11 )— 

USP Hydrogulnone RS 

Identification— The retention time of the major peak in 
the chromatogram of the Assay preparadon corresponds to 


that in the chromatogram of the Standard preparadon , as 

obtained in the Assay. 

pH (791): between 3.0 and 4.2 , 

Assay— 

Mobile phase —M3x 55 yolumes of methanol and 45 
yolumes of water. 

Standard preparadon —Transfer about 250 mg of USP Hy¬ 
droguinone RS, accurately werghed, to a 25-mL volumetric 
fiask, dilute with Mobile phase to volume, and mix. Transfer 
3.0 mL of this solution to a 100-mL yolumetric fiask, dilute 
with Mobile phase to volume, and mix. 

4ssoy preparadon —Transfer an accurately measured vol- 
ume of Topical Solution, equivalent to about 30 mg of hy- 
droguinone, to a 100-mL yolumetric fiask, dilute with Mobile 
phase to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eguipped with a 280-nm detector 
and a 4*mm x 30-cm column that contains packing LL The 
ffow ratę is about 0,8 mL per minutę, Chromatograph three 
rep lic a te injections of the Standard preparadon, and record 
the peak responses as directed under Procedurę: the relative 
standard devfation is not morę than 3.0%. 

Procedurę —Separately inject equaf yolumes (about IOjiL) 
of the Standard preparadon and the 4ssoy preparadon into 
the chromatograph by means of a suitable microsyringe or 
sampfing va!ve, recora the chromatograms, and measure 
the responses for the major peaks, The retention time is 
about 4 minutes for hydroquinone, Cafculate the guantity, 
in mg, of hydroquinone (C 6 H 6 0 2 ) in each mL of the Topical 
Solution taken by the formula: 

100 (CfV)(ru/r s ) 

in which C Is the concentration, in mg per mL, of USP Hy- 
droquinone RS in the Standard preparadon ; V is the yolume, 
in mL, of Topical Solution taken; and r u and r$ are the peak 
responses of hydroqulnone obtained from the Assay preparo- 
don and the Standard preporadon t respectively. 


Hydlroxoco bal amin 



C^HggCo fsl 13 O 15 P 1346.36 

Cobinamide, dlhydroxide, dihydrogen phosphate (ester), 
monó(inner sak), 3'-ester with 5,6-dimethyM-ot-D- 
ribof uranosy 1-1 tf-benzim idazo fe; 

Cobinamide aihydroxide dihydrogen phosphate (ester), 
mono(inner salt), 3'-ester with 5,6-dimethyf-1-ct-D-nbofu- 
ranosylbenzimidazole [13422-51-0]. 

DEFINITION 

Hydroxocobalamln contains NLT 95% and NMT 102 . 0 % of 
hydroxocobalamin (C 62 H 89 C 0 N 13 O 15 P), calcu!ated on the 
anhydrous and solvent-free basis. 
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IDENTIFICATION 
« A. INFRARED ABSORPTJON (197K) 
e B. COBALT 

Sample: 1 mg of Hydroxocobalamin 
Analysis: Fuse the Sample with 50 mg of potassium py- 
rosulfate in a porcelain crucible. Coof) break up the 
mass with a glass md, add 3 mL of water, and boil until 
dissolved, Add 1 drop of phenolphthalein TS, and add 
2 N sodium hydroxidc dropwisc untif a pink color ap- 
pears. Add 0.5 g of sodium acetate, 0,5 mL of 1 N ace- 
tic add, and 0.5 mL of a 10-mg/mL solution of nitroso 
R salt Add 0.5 mL of hydrochloric add, and boil for 1 
min. 

Acceptance enteria: A red or orange-red color appears 
immediately after the addition of nitroso R salt. The red 
or oranqe-red color persists after boi ling with the addi¬ 
tion of Fiydrochloric add. 

* C. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer solution: 15.6 g/L of sodium dihydrogen phos- 
phate in water. Adjust with phosphonc add (1 in 100) 
to a pH of 3*0. 

Mobile phase: See Table 1. 


Table 1 


Time 

(min - ) 

Methanol 

(%1 

Buffer 

solution 

(%) 

Water 

(°/o) 

0 

8 

10 

82 

20 

a 

10 

82 

40 

40 

10 

50 

45 

8 

10 

82 

50 

8 

10 

82 



Diluent: Methanol, Buffer solution, and water (8:10:82) 
Standard solution: 0*1 mg/mL of USP Hydrox- 
ocobalamin Chloride RS in Diluent. Mix to homogenize. 
Sample solution: 0.1 mg/mL of Hydroxocobalarmn in 
Diluent Mix to homogenize. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 351 nm 

Column: 4.6-mm x 10-cm and 4.6-mm x 10-cm 
placed in senes; packing LI 1 
Column temperaturę: 30° 

Flow ratę: 2.0 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
[Notę—T he retention time of hydroxocobalamin is 
about 16 min.j 
Suitability reąuirements 
Ta i ling facto r: NMT 2.5 

Relatrve standard deviation: NMT 1.0% from repSi- 
cate injections 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcuiate the percentage of hydroxocoba lamin 
(CaHwCdNnOisP) rn the portion of Hydroxocobalamin 
taken: 


C s - concentration of USP Hydroxocobalamin 

Chloride RS in the Standard solution (mg/mL) 
Cy = concentration of HydroxoeobaJamin in the 
Sample solution (mg/mL) 

Mri = molecular weight of hydroxocobalamln, 

1346.4 

M f 2 - molecular weight of hydroxocobalamin 
chloride, 1382.8 

Acceptance enteria; 95%~102*0% on the anhydrous 
and solvent4ree basis 

IMPURITIES 
* Related Compounds 

Buffer solution, Mobile phase, Diluent, and Chromato¬ 
graphic system: Proceed as direoted in Assay. 

System suitability solution: 0.75 mg/mL of USP 
Hydroxocobaiamin Chloride RS in Diluent 
Solution for quantitation: 7.5 ug/mL of USP Hydrox- 
ocobalamin Chloride RS in Diluent , diluted from the Sys¬ 
tem suitability solution 

Solution for the disregard limit: 0.75 pg/mL of USP 
Hydroxocobaiamin Chloride RS in Diluent , diluted from 
the Solution for guantitation 

Sample solution: 0.75 mg/mL of Hydroxocobalamin in 
Diluent 

System suitability 
Sample: System suitability solution 

Suitability reąuirement 

Peak-to-va!ley rado: 2 NLT 2.0 between hydrox- 
oco bal amin and its ciosest impurity 
Analysis 

Sample: Sample solution 

Measure fhe peak responses of the Sample solution. Dis- 
regard the peaks with a response smaller than 0.7 
times that of the peak of the Solution for the disregard 
limit. 

Calcuiate the percentage of each impurity in the por¬ 
tion of Hydroxocobalamtn taken: 

Resuit = (rufn) x (Cj/Cy) x (1 / F ) x ( M r j/M r 2 ) x 100 

r u - peak response of each indivtduaf impurity 
from the Sample solution 
r s - peak response from the Solution for 
quantitation 

Cs = concentration of USP Hydroxocobalamin 

Chloride RS in the Solution for guantltation 
Cu = concentration of Hydroxocobalamin In the 
Sample solution 

F - response factor, 0.8 for cyanoeobalamin and 
1.0 for any other impurity; Sample solution 
Mrt ~ molecular weight of hydroxocoba lamin, 

1346,4 

Mr? = molecular weight of hydroxocobalamin 
chloride, 1382.8 

Acceptance criteria: See Table 2. 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT <%> 

B 6 - Hyd roxy me t hy 1 
derivative 

0.45 

0.50 

B5 - Hy d roxy m etli y 1 
deriva tive 

0.53 

0.40 


Resuit = (ru/rs) x (C s /C u) x (Mj/M*) x 100 

r u - peak response from the Sample solution 

r$ - peak response from the Standard solution 

1 Chromolith edumns (Merck) are based on a reversed phase emptoying 

m on ol i tli ic Cia-bonded śtfica with bimodal porę structure (macropore 2 pin; 
mes oporę 13 nm). ExampFe: Merck ChromoEith Performance RP -18 endcap- 
ped, 4.6-mm x 10-cm H p rod u et # 102129000}. 


- Peak-to-valtey raiło: 

pjv=H?lH v 
s peak-to-valfey ratio 

v - heiglit above the extrapolated baseiine of the minor peak 

H l = height above the extrapotated baseline at the lowest point 

of the curve separating the minor and major peaks 
(See Chromotography (621), Peok-to-Vo(ley Ratio.) Nit 2,0 between 
hydroxocobaramin and its dosest impurity 
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Table 2 (Continued) 


Name 

Relath/e 

Retentron 

Time 

Acceptance 

Criteria, 

NMT t q /ol 

Imourity 

0.70 

0.30 

Impurity 

0.75 

0.40 

Impurity 

0.82 

0.40 

Impurity 

nm 

1.1 

C8 Epimer 

1.25 

1.0 

Impurity 

1.37-1.51 

0.50 

Cyanocobalamin 

1.90 

TO 

Any other impurity 

_ 

0.20 

Sum of alf impurities 

— 

4.0 


® RESIDUAL 5olvents (467) 

Acceptance criteria 

Acetone: NMT 0,5%, [NOTĘ —For Acceptance criteria 
for any other residua! sojyents, see the chapter.] 

5PECIFSC TESTS 

• pH (791) 

Sample solu t i on: 20 mg/ml of solution 
Acceptance criteria: 8,0-10.0 

• Water Determinatbon, Method ta (921): 14,G%-18.0% 

ADDITIGNAL REQUIREEV1ENT5 

• Packaging and Storage: Preserve in tight, light-resistant 
containers, and storę in a cool, dry place, Do not freeze. 

O USP Reference Standards (11) 

USP Hydroxocoba!amin Chloride RS 


Hydroxocobalamin InjectSon 

» Hydroxocobalamin Injection is a stenie solution 
of Hydroxocobalamin in Water for Injection. It 
contains not less than 95.0 percent and not morę 
than 115.0 percent of the labeied amount of 
hydroxocobalamin (CńzHsaCoNuOisP). 

IPackaging and storage —Preserve in single-dose or in 
multiple-dose containers, preferably of Type I glass, pro- 
tected from tight 

USP Reference standards (11)— 

USP Cy a noto ba la min RS 
USP Endotoxin RS 

Identification—Dilute 3,0 ml of Injection with pH 4,0 
buffer (prepared by dissolving 2.61 g of sodium acetate and 
20.5 g of sodium chEoride in 5,25 ml_ of glacial acetic add 
and sufficient water to make 1500 mL of solution) to 
100 mL: the UV-visible absorption spectrum of this solution 
exhibits maxima at 352 ±2 nm and 525 ±2 nm, The ratio 
A 352 /A 525 is between 2,7 and 3.3. 

Ractedal Endoioxins Test (85)—It contains not morę 
than 0,4 USP Endotoxin Unit per jig of hydroxocobalamin. 
pH (791): between 3.5 and 5.0, 

Other requirements —-It meets the requirements under In- 
jections and tmplanted Drug Products (1). 

Assay— 

pH 93 Buffer^ Dissolve 23,8 g of sodium borate and 
402 mg of boric acid in sufficient water to make 1500 mL of 
solution, and mix. 

Standard preparation —Dissolve a suitable guantity of USP 
Cyanocobalamin RS, accurately welghed, in pH 93 Buffer 
and diiute guantitatiyely, and stepwise Ef necessary, to ob- 
tain a solution having a known concentration of about 
30 pg per ml. 


Assay preparation —Transfer an accurately measured vol- 
u me of Injection, equivalent to about 5 mg of hydrox- 
ocobalamin, to a 50-mL voEumetric fiask containing about 
25 mL of pH 93 Buffer. Add 5,0 mL of potassium cyanide 
solution (1 in 10,000), allow to stand at room temperaturę 
for 30minutes, diJufe with pH 93 Buffer to voJume, and 
mix. Transfer 15,0 mL of th es solution to a second 50-mL 
yolumetric fiask, dilute with pH 93 Buffer to volume, and 
mix. 

Procedurę —Concomilantly determine the absorbances of 
the Solutions in 1 -cm cells at the wavelenqth of maximum 
absorbance at about 361 nm, with a suitaoEe spectropho- 
tometer, using pH 9.3 Buffer as the blank. Cafculate the 
guantity, in mg, of hydroxocobalamin (C^HssCoNnOtsP) in 
each mL of the Injection taken by the formula: 

(1346.36/ 1355.37)(0,1 6Ó7C/ V)(Au/A s ) 

in which 1346,36 and 1355.37 are the molecular weighfcs of 
hydro xoco ba lamin and cyanocobaEamin, respectively; C is 
the concentration, in pg per mL, of USP Cyanocobalamin RS 
in the Standard preparation; V is the volume, in mL, of fnjec- 
tion taken; and A u and are the absorbances of the Assay 
preparation and the Standard preparation, respectively. 


Hydroxyamph eta minę Hydrobromide 

• Hfr 


C 9 Hi 3 NO-H8r 232,12 

Phenol, 4-(2-aminopropyl)-, hydrobromide. 

{±)-p-(2-AminopropyE)phenoi hydrobromide [306-21-8]. 

» Hydroxyamphetaminę Hydrobromide contains 
not less than 98.0 percent and not morę than 
101.5 percent of C s H 13 NO - HBr, calculated on 
the dried basis. 

Packaging and storage —Preserve in well-closed, Eight-re- 
sistant containers. 

USP Reference standards (11)— 

USP Hydroxyamphetamine Hydrobromide RS 
Edentification— 

A: infrared Absorption (197K). 

B: Dtssolve about 500 mg of ammonium molybdate in 
10 mL of sulfuric acid, and add to this solution about 2 mg 
of Hydroxyamphetamine Hydrobromide: an intense biue 
color is produced (dhtinction from similar amino compounds 
such as amphetamine and methamphetamine, which , locking 
a phenolic nydroxyf i do not undergo this reaction). 

C: Dissolve about 200 mg in 2 mL of water, and add a 
solution of 500 mg of potassium carbonate in 2 ml of 
water. Extract witn two 10-mL portions of ether, ailow the 
elear ether solution to ev a po ratę to dryness, and dry at 
about 80°: the hydroxyamphetamine so obtained melts be¬ 
tween 124° and 127° (see Class t under Melting Rangę or 
Temperaturę (741)). 

D: To a solution of about 10 mg of it in 10 mL of water 
add 1 mL of 2 N nitric add, then add silver nitrate TS: a 
pale yeflow precipitate is formed, and it is slightly soluble in 
6 N ammonium hydroxide, 

Melting rangę (741): between 189° and 192°. 

Loss an drytng (731)—Dry it at 105° for 2 hours: it loses 
not morę than 0.5% of its weight. 

Residue on ignitson (281): not morę than 0.1%. 
Bromide content—Accurately weigh about 400 mg, and 
di$solve in 50 mL of water, Add 50 mL of methanol and 
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10 mL of glacial acetic add, then add eosin Y TS, and titrate 
with 04 N silver nitrate VS. Each mL of 04 N silver nitrate 
is equivalent to 7.990 mg of Br: the content of Br, caicu- 
lated on the dried basis, is between 33,6% and 35,2%. 
OrdJnary impurlties (466}— 

Jest sofution: methanol. 

Standard solu don: methanol. 

Eluant: a mixture of toluene, methanol, and ammo* 
nium hydroxide (10:4:0,25), 

Visualization: 1. 

Assay —Dissolve about 400 mg of Hydroxyamphetamme 
Hydrobromide, accurately weighed, in a mixture of 10 mL 
of glacial acetic add and 10 mL of mercuric acetate TS, 
warmlng slightly, if necessary, to effect solution. Add crystal 
violet TS, and titrate with 04 N perchloric add V5. Pertorm 
a blank determination, and make any necessary correction. 
Each mL of 04 N perchloric add is equivalent to 23.21 mg 
of CsHsjNO ■ HBr, 


Hydroxyamphetamine Hydrobromide 
Ophthalmic Solution 

» Hydroxyarnphetamine Hydrobromide 
Ophthalmic Solution is a sterile, buffered, aque- 
ous solution of Hydroxyamphetamine 
Hydrobromide. It contains not less than 95.0 per- 
cent and not morę than 105.0 percent of the la- 
beled amount of CsHuNO ■ HBr. It contains a 
suitable antimicrobial agent. 

Packaging and storage —Preserze in tighf, light-resistant 
containers. 

USP Reference standards (11)— 

USP Hydroxyamphetamine Hydrobromide RS 

Identification— 

A: Dissolve about 500 mg of ammonium molybdate m 
10 mL of sułfuric acid, and add 0,2 mL of Ophthalmic Solu¬ 
tion: an intense blue color is produced (distmcUon from simi- 
far amino compounds such as amphetomine and 
methamphetamine, which, lacking a phenolic hydroxyl, do not 
undergo this reaction). 

B: The dried diacetylhydroxyamphetamine obtained in 
the Assay melts between 96° and 100° (see Class I under 
Melting Rangę or Temperaturę (741)), but the rangę between 
begtnning and end of melting does not exceed 2.0°, 

C: It responds to Identification test O under Hydroxy* 
amphetomine Hydrobromide. 

D: Diiute a vo!ume of Ophthalmic Solution, equivatent 
to about 50 mg of hydroxyamphetamine hydrobromide, 
with 0.01 N hydrachloric acid to 25 mL, and proceed as 
dlrected under Identification—Organie Nitrogenous Bases 
{181}, using sodium carbonate 15 in place of 1 N sodium 
hydroxide,"beginning with ''Transfer the Itguid to a 
separator": the Ophthalmic Solution meets the reguirements 
of the test. 

Slerility Tests (71): meets the requirements* 
pH (791): between 4.2 and 6,0. 

Assay —Transfer an accurately measured volume of 
Ophthalmic Solution, equivalent to about 100 mg of 
hydroxyamphetamine hydrobromide, to a 125-mL 
separator. Wash the solution with 15 mL of chloroform, and 
diseard the washing, Rinse the stopper and the mouth of 
the separator with a few drops of water, Add 1,05 g of so¬ 
dium bicarbonate, preventing it from coming in contact 
with the mouth of the separator, and swirl until most of the 
bicarbonate has dissolyeci. By means of a 1-mL syringe, rap- 


idly inject 0,5 mL of acetic anhydride directly into the eon- 
tents of the separator, immediately insert the stopper in the 
separator, and shake vigorously until the evo!ution of carbon 
dioxide has ceased (7 to 10 mmutes), releasing the pressure 
as necessary through the stopcock. Allow to stand for 
5 minutes, and extract the solution with five 10-mL portions 
of chloroform, filtering each extract through a pledget of 
cotton, previously washed with chloroform, into a tared 
100-mL be a ker. Evaporate the combined chloroform ex- 
tracts on a steam bath in a current of air or stream of nitro- 
gen to dryness. Dry the residue at 80° tor 90 minutes, cool 
in a desiccator, and weigh, The weight of the diacefylhy- 
droxyamphelamine so obtained, mulliplied by 0.9866, rep- 
resents the weight of GHi 3 NO ■ HBr in the volume of 
Ophthalmic Sofution taken. 


HydroKychloroguine Sulfate 



C 18 H 26 CIN 3 0 ■ 433.95 

Ethanol, 2-[[4-[(7-chloro-4-quinolinyi)amino]pentyl]ethyl] 
amino-, (±)-, sulfate (1:1) (salt); 
(±)-2-[[4-l(7-Chloro-4-quinolyl)amino]pentyl]ethylamino] 
ethanoi sulfate (1:1) (salt) [747*36-4]. 

DEFINITION 

Hydroxychloroquine Sulfate contains NLT 98.0% and MMI 
102*0% of hydroxychloroquine sulfate (ObHzćCINjO * 
H 2 SO 4 ), calculated on the dried basis. 

IDENTIFICATION 

* A, Ultraviołet Absorption {197U) 

Sample solution: lOpg/mL of Hydroxychloroquine Sul¬ 
fate in dflute hydrochloric add (1 in 100) 

Acceptance critena: Meets the requirements 

* B. Infrared Absorption (197K) 

* C. Identification Tests—General, Sulfate (191) 

Sample solution: 10 mg/mL of Hydroxychloroquine 
Sulfate in water 

Acceptance criteria: Meets the requirements 

AS5AV 

* Procedurę 

Standard solution: lOpg/mL of USP Hy droxy chloro- 
cjuine Sulfate RS prepared as follows. Dissolve a quan- 
tity of USP Hydroxychloroqume Sulfate RS in water to 
obtain a solution of 20 mg/mL, and dilute with hydro- 
chlohc acid {1 in 100) to finał concentration. 

Sample solution: 10 jag/mL of Hydroxychloroquine Sul¬ 
fate prepared as follows. Dissoke a quantity of Hydrox- 
ychloroquine Sulfate in water to obtain a solution of 
20 mg/mL, and dilute with hydrochloric acid (1 in 100) 
to finał concentration. 

Instrumental conditions 
Modę: UV 

Anaiytical wavelength: 343 nm 
Cdi: 1 cm 

Blank: Dilute hydrochloric acid (1 in 100) 

Analysis 

Sampies: Standard solution , Sample solution and Blank 
Determine the absorbances of the Sample solution and 
the Standard solution. 

Calculate the percentage of hydroxychloroquine sulfate 
(CtsbUCINjO - H 2 SO 4 ) in the portion of Hydrox- 
ychloroquine Sulfate taken: 

Result = (AJAs) x (C s /Qj) x 100 
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Au = absorbance of the Sample solution 

As ~ absorbance of the Standard solu don 

C s = concentration of the Standard solution (|ug/mL) 
Cu - concentration of the Sample solution (fig/mL) 
Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIES 

• ORDINARY Kmpurities (466) 

Standard solution: Prepare En 10% water in methanoL 
SampJe solution: Prepare In 10 % water tn methanoL 
Eluant: A mixture of alcohol, water, and a mm oni u m 
hydroxide (80:16:4) 

Visualrzation: 1 

Acceptance criteria: Meets the requlrements 

SPEC1FIC TESTS 
O LOSS ON DRYłNG (731) 

Analysis; Dry a sample at 105* for 2 h. 

Acceptance criteria: NMT 2.0% 

ADDITIONAL REQUHREMENTS 

* Packaging and Storage: Preserve in well-dosed, lEght- 

resistant eontainers, 
a USP Reference standards (li) 

USP Hydroxychloroquine Sulfate RS 


HydroxycBiloroqMirae Sulfate Tablets 

DEFINBTION 

Hydroxychloroquine Sulfate Tablets contatn NLT 93,0% and 
NMT 107,0% of the labeled amount of hydroxychioro- 
qulne sulfate (CisN^CIN^C) ■ H 2 SO 4 ). 

IDENTIFICATION 

0 A. Identification—Organic Nitrogenous Bases (181) 
Sample solution: Nominally 20 mg/mL of hydroX” 
ychforoquine sulfate En water prepared as folfows. Tntu- 
rate a quantity of finely powdered Tablets, equivalent to 
about 1 g of nydroxycnloroquine sulfate, wEth 50 mL of 
water, and fiiter (retaEn the remainder of the flltrate for 
Identification test 6 ). 

Acceptance criteria: The elear flltrate meets the 
requirements. 

® B. Odentification Tests—General, Sulfate (191); The 
elear flltrate obtained from Identification test A meets the 
reąuirements, 

0 C The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay . 

ASSAY 

* PROCEDURĘ 

Mobile phase: Methanol, acetonitrEle, water, and phos- 
phorEc add (100:100:800:2), Add 96 mg of sodlum 
1 -pentanesuffonate in the resulting solution, and fil ter. 
Diluent: Methanol and water (1:1) 

Standard stock solution: 1 mg/mL of USP HydrQX- 
ychloroqurne Sulfate RS in Diluent 
Standard solution: 0.05 mg/mL of USP Hydroxychioro- 
quine Sulfate RS from the Standard stock solution in Mo¬ 
bile phase 

System suitability stock solution: 1 mg/mL of chloro- 
qulne phosphate En methanol 

System suitability solution: Transfer 5.0 mL of the Sys¬ 
tem suitabHity stock solution to a 100-mL vo!umetric 
fiask, add 5.0 mL of Standard stock solution , and difute 
with Mobile phase to volume. 

Sample stock solution: Nominally 1 mg/mL of hydrox- 
ychloroquine sulfate prepared as foliows. Transfer nomi- 
nafly 200 mg of hydroxychloroquEne sulfate, from finely 
powdered Tablets (NU 20), to a 200-mL yolumetric 
fiask. Add 150 ml of Diiuent t and mix. Sonicate, with 


intermittent shaking, for 15 min, and cooi to room 
temperaturę, Dilute with Diluent to volume, and fiiter. 
Sample solution: 0.05 mg/mL from the Sample stock 
solution In Mobile phase 
Chromatographk system 
(See Chromatograpny (621), System SuitabHity.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5- to 10-p.m packlng LI 
Flow ratę: 1 mL/min 
Injection volume: 20 „llL 
System suitability 

Sam pies: Standard solution and System suitability 
solution 

Suitability requirements 
Resolution: NLT 1 .8 between chloroguine and 
hydroxychloroquine, System suitabHity solution 
Relative standard deviation: NMT 1.5% for repiicate 
injections of the Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
hydroxychloroqulne sulfate (C ła H 2 fiCIN 30 ■ H 2 SG 4 ) En 
the Tablets taken: 

Result = (ru/ii) x (CdCu) x 1 00 

ru = peak response from the Sample solution 

r$ = peak response from the Standard solution 

C* - concentration of USP Edydroxychforoquine 

Sulfate RS in the Standard solution (mg/mL) 

Co - nominał concentratEon of hydroxychloroquine 
sulfate in the Sample solution (mg/mL) 
Acceptance criteria: 93.0%-107.G% 

PERFORMANCE TESTS 
o DiSSOLUTION (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 60 min 

Standard solution: USP Hydroxychioroqume Sulfate RS 
in Medium 

Sample solution: Pass a portlon of the solution through 
a suitable fiiter. Dilute with Medium, if necessary. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 343 nm 
Analysis: Determine the percentage of the labeled 
amount of hydroxychloroqulne sulfate (CtsHzgCINbO ■ 
HaSOO- 

Tolerances: NLT 70% (Q) of the labeled amount of 
hydroxychloroquine sulfate (CiaHzfiCINjO ■ H 2 SO 4 ) is 
dissolved. 

* Oniformity of Dosage Units (905): Meet the 

requirements 

ADDITIONAL REQUIREIV1ENT5 

o Packaging and Storage: Preserve in tlghf, lEght-resistant 
containers. 

® USP Reference Standards (11) 

USP Hydroxychloroquine Sulfate RS 


1 / 


Hydroxvproqesterone Caproate 



C 27 H, 0 O 4 428.60 
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Preqn-4-ene-3,20-dione, 17-[{1 -oxohexyl)oxy]-. 

17-Hydroxypregn-4-ene-3,20-dione hexanoate [630-56-8]. 

» Hydroxyprogesterone Caproate contains not 
less than 97.0 percent and not morę than 
103.0 percent of C 27 H 40 O a, calculated on the an- 
hydrous basis. 

Pacltaglng and sforage—Preserve in well-dosed, light-re- 
srstant containers. Storę at 25°, excur$ions permitted oe- 
tween 15° and 30°. 

USP Reference standards (11)— 

USP Hydroxyprogesterone Caproate RS 
Identification, Infrared Absorption (197K). 

Melting rangę (741): between 120° and 124°, 

Specifk rotation (781S): between +58° and +64°, 

Test solution: lOmg per mL, in chloroform. 

Waler Determination, Method I (921): not morę than 

0 , 1 %. 

Free n-caproic acid—Dissolve 0.20 g in 25 mL of alcohol 
that previousfy has been neutrafized to a faint pink color 
following the addition of 2 or 3 drops of phenolphthalein 
T5, Promptly ti tratę with 0.020 N sodium hydroxide: not 
morę than 0,50 mL of 0.020 N sodium hydroxide is re- 
ąuired (0.58%). 

Ordinary Empurities (466)— 

Test solution: chloroform. 

Standard solution: chloroform. 

Eluant: a mixture of chloroform and ethyl acetate (3:1). 
Wsuaiizałion: 5; then vtew under long-wavelength UV 
light. 

Assay—Transfer about 50 mg of Hydroxyprogesterone 
CaptoaLe, accurately weighea, to a 100-mL volumetric fiask, 
add alcohol to volume, and mix. Di lute 2,0 mL of this solu- 
tion with alcohol to volume in a second 100-mL volumetric 
fiask, and mix. DissoIve in alcohol a suitable quantity of USP 
Hydroxyprogesterone Caproate RS, and dilute quantitatively 
and stepwise with alcohol to obtarn a Standard solution 
having a known eon centra tion of about 10 pg per mL. Con* 
comitantly determine the absorbances of botn Solutions in 
1 -cm cetls at the wavefength of maximum absorbance at 
about 240 nm, using alcohol as the blank. Calcuiate the 
guantity, in mg, of C 27 H 40 O 4 in the Hydroxyprogesterone 
Caproate taken by the formula: 

SC(AufAs) 

in which C is the con centra tion, in pg per mL, of USP 
Hydroxyprogesterone Caproate RS in tne Standard solution; 
and A u and A$ are the absorbances of the solution of 
Hydroxyprogesterone Caproate and the Standard solution, 
respectjvely. 


Hydroxyprogesterone Caproate 
i nieć tion 

DEFINITION 

Hydroxyprogesterone Caproate injection is a stenie solution 
of Hyclroxyprogesterone Caproate in a suitable vegetable 
oil. It contains NLT 90.0% and NMT 110.0% of the la¬ 
bę led amount of hydroxyprogesterone caproate 
(C2 7 H40O4) * 

IDENTIFICATION 
^ A. 

Sample solution: Transfer a volume of Injection, equiv- 
alent to 125 mg of hydroxyprogesterone caproate,To a 


60-rnL separator containing 10 mL of solvent hexane, 

8 mL of methanol, and 2 mL of water. Insert the stop- 
per, shake for 2 min, and allow the phases to sępa ratę, 
The lower layer is the Sample solution. 

Analysrs: To 3 mL of the Sample solution add sulfuric 
add dropwise until a color develops, then add 3 mL of 
methanol. 

Acceptance criteria: A purple color develops and the 
solution, when viewed under long~wavelength UV light, 
exhibits a pale yellow fluorescence. 

• B, The retentron time of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 

ASSAY 

• PROCEDURĘ 

Mobile phase: Methanol and water (80:20) 

Standard solution: 0,05 mg/mL of USP Hydroxyproges- 
terone Caproate RS in methanol 
Sample solution: Nominatly 0.05 mg/mL of hydrox- 
yprogesterone caproate from an appropriate volume of 
Injection in methanol 
Chromatographk system 
(See Chromotograpny (621}, System Su nabili ty.) 

Modę: LC 

Detector: UV 242 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1.0 m L/min 

Injection volume: 20 pL 

Run time: Twice the retention time of hydroxyproges- 
terone caproate 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Column effkiency: NLT 4000 theoretkal plates 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 2.0% 

Artalysis 

Sam pies: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of 
hydroxyprogesterone caproate (C 27 H 40 O 4 } in the por* 
tion of Injection taken: 

Result - (r u /h) * (G/Cu) x 1 00 

r u - peak response from the Sample solution 

r$ - peak response from the Standard solution 

C 5 = concentration of USP Hydroxyprogesterone 

Caproate RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of 

hydroxyprogesterone caproate in the Sample 
solution (mg/mL) 

Acceptance criteria: 90.0%-llQ.Q% 

IMPURITIES 

• ORGANIC IMPURITIES 

Mobile phase and Chromatographic system: Proceed 
as directed in the Assay. 

Standard solution: 0.5 pg/mL of USP Hydroxyproges- 
Lerone Caproate RS in methanol 
Sample stock solution: Transfer 2.0 mL of Injection, 
equivalent to 500 mq of hydroxyproqesterone caproate, 
to a 100-mL volumetric fiask and dilute with methanol 
to volume. 

Sample solution: Nominally 0,25 mg/mL of hydrox- 
yprogesterone caproate prepared as follows. Transfer an 
appropriate amount of Sample stock solution to a suita¬ 
ble volumetric fiask and dilute with methanol to 
vo!ume. 
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System suitability 
Sam ple: Standard soiution 
Suitability requirements 
ReJative standard deviation: NMT 5.0% 
Sigrial-to-nobe ratio: NLT 10 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of hydroxyprogesterone or 
any lndividual unspectfied degradation product In the 
portion of Injection taken: 

Result = (rufo) x (Q/Q) x (1/f) x 100 

tu = peak response of each corresponding 
degradation product from tne Sample 
soiution 

n - peak response of hydroxyprogesterone 
caproate from the Standard soiution 
Cs = concentration of USP Hydroxy progesteronu 

Caproate RS in the Standard soiution (pg/mL) 
Cu = nominał concentration of 

hydroxyprogesterone caproate in the Sample 
soiution (pg/mL) 

F - relatlve response facto r (see Tobie /) 
Acceptance criteria: See Tobie 7. Disregard any peak 
less than 0.05%. 


Table 1 


Name 

Relative 

Retention 

Time 

Re0ative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%> 

H vd rox vp roqe s tero ne J 

0,4 

13 

1.0 

Hy d roxy p roges tero ne 
caproate 

1.0 

— 

— 

fndividual unspecified 
dearadatEon product 

— 

TO 

0.2 

Total imourities 


, _ . 

2.0 


a 1 7-Hydroxy pręg i>4-ene3,20-di one, 

5PECIF1C TESTS 

* WATER Determination (921), Method I: NMT 0.2% 

* Other Requjrements: Meets the reguirements in injec¬ 

tion s and Implanted Drug Products (1) 

ADDBTEONAL REQUIREfiAENTS 

* Packaging and Storage: Preserve in single-dose or in 

multiple-dose eontalners, preferably of Type I or Type III 
glass. Storę at controlled room temperaturę. 

« USP Reference Standards (11) 

USP Hydroxyprogesterone Caproate RS 


Hydroxy propyl] CelBiallose Ocular System 

DEFINITION 

Hydroxypropyl Cellulose Ocular System contalns NLT 85.0% 
and NMT 115.0% of the labeled amount of Hydroxy- 
propyl Cellirlose. It contains no other substance. It is 
sterile. 

IDENTIFICATION 

e INFRARED AB50RPTI0N 

Sample soiution: A 10-mg/mL soiution in methanol, 
based on the labeled amount of Hydroxypropyl Cellu¬ 
lose. Evaporate 2 drops of the soiution on a stfver chlo- 
ride piąte $o that it forms a thin film, 

Acceptance criteria: The tnfra red absorption spectrum 
of tne film exhibits maxima only at the same wave- 


lengths as that of a similar preparatfon of USP Hydroxy- 
propyl Cellulose RS. 


ASSAY 
« Procedurę 

Standard stock soiution: 0.25 mg/mL of USP Hydroxy- 
propyl Cellulose RS prepared as follows: Weigh 25 mg 
of USP Hydroxypropyl Cellulose RS into a 100-mL volU“ 
metric fiask, DIssolve in 80 ml. of water. Mix well by 
agitating on a mechanlcaJ shaker until completely dis- 
solved. Add one drop of methanol to dispel the foam 
and d ilu te wlth water to vo!ume. [Notę— Stirring over- 
night before dlluting to volume is recommendea.] 
Standard soiution: 0.05 mg/mL of hydroxypropyl cellu- 
lose In water, from Standard stock soiution 
Sample stock soiution: 0,25 mg/mL of hydroxypropyf 
cellulose prepared using the same procedurę as the 
Standard stock soiution 

Sample soiution: 0.05 mg/mL of hydroxypropyl cellu¬ 
lose in water, from Sample stock soiution 
Spectrometric conditions 
(See Uitraviolet-Visible Spectroscopy (857).) 

Modę: UV-Vis 

Analytlcal wavelength: 620 nm 
Celi length: 1.0 cm, guartz 
Analysis 

Samples: Standard soiution and Sample soiution 
Separately pipet 2 ml of the Standard soiution , the 
Sample soiution , and water, to provide a blank, Into 
indivldual 50-mL centrlfuge tubes. Add to each tubę, 
6.0 ml of a 0.5 mg/mL soiution of anthrone in sulfu- 
ric add, and mix on a vortex mixer, Let the centri- 
fuge tubes cool for approximateiy 40 min and remlx. 
Gońcomitantly determine the absorbances of the 
Standard soiution and the Sample soiution . [Notę —Pre- 
pare anthrone in sulfurir add soiution i ust before me 
in low-actinic glassware, and mix well before adding 
to the tubę. Use it within 12 h of preparatton. Avotd 
contact between the glassware and tne paper prod- 
ucts during analysis; tne cellulose In the paper will 
react with the su ff u ric acid and alter the resuits.] 
Calculate the percentage of hydroxypropyl cellulose In 
the Ocular System: 


Ay 

A s 

C s 

Cu 


Result - (Au/As) x (C$/C u ) x 100 

= absorbance of the Sample soiution 
= absorbance of the Standard soiution 
- concentration of the 5 fon dard soiution 
(mg/mL) 

= nominał concentration of h 


ropyl 

cellulose In the Sample sofution (mg/mL) 
Acceptance criteria: 85.Q%-115,0% 


PERFORMANCE TESTS 
* Weight Variatidn 

Analysis: Determine the weight of each of a sufficient 
number of Systems. 

Acceptance criteria: NMT 1 out of 20 Systems vanes 
morę than 25% from the average or, falllng that, NMT 
6 out of 60 (induding the odgina! 20) vary morę than 
25% (but nonę morę than 35%) from the average 
weight 


SPECIFfC TESTS 

■ Sterility Tests (71): Meets the requlrements 

ADDflTIONAL REQUIREMENT$ 

» Packaging and Storage: Preserve in single-dose contaim 
ers, at a temperaturę not exceeding 30°. 
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o USP Reference Standards (11) 
USP HydroxypropyI Cellulose RS 


Hydroxyurea 


CH,N 2 Oa 76,05 
U rea, hydroxy-. 

Hydroxyurea' [127-07-1], 

» Hydroxyurea contains not less than 97,0 per- 
cent and not morę than 103.0 percent of 
CH 4 N 2 O 2 , calculated on the dried basis. 

Packaging and storage —Freserve in tight contalners, In a 
dry atmosphere. 

USP Reference standards (11)— 

USP Hydroxyurea RS 

Identification, Infrored Absorption {1 97K). 

Loss on drying (731)—Dry it in vacuum at 60° for 3 hours: 
it loses not morę than 1.0% of its wetghL 
Residue on ignition (281): not morę than 0.50%, 


Bele te the fołhwing: 

*Heavy metals (231): not morę than 0,003%.* (omcM h«i. 

201 Sj 

Urea and reBated connponnds— 

Deveioping sotvent —Shake equal volumes of isobutyl alco- 
hol and water in a separator, and atlow the layers to sepa- 
rate, Use the upper layer as the Mobile phase and the lower 
Jayer as the Stationary phase. 

p-Dimethylaminobenzaldehyde solution, 1% —Disso!ve 
1.0 g of o-dlrnethylaminobenzaldehyde in 50 mL of alcohol, 
add 2 ml of hydrochloric acrd, and diiute with alcohol to 
100,0 mL 

pH 6.5 Buffer solution —Mix 700 mL of 0,2 M dibasic so- 
dium phosphate and 300 mL of 0.1 M citric add. 

Standard preparation—Prepare a solution of u rea In water, 
containing 0.1 mg per mL. 

Test preparation —Dissolve 10,0 mg of Hydroxyurea in 
1,0 mL of water. 

Procedurę— Treat a suitable chromatographic paper strip 
(Whatman No. 1 or equivalent) by dlpping it in pH 6.5 
Buffer solution. Dry the paper strip, and apply 100 pi of the 
Test preparation and 50 pL of the Standard preparation , Place 
the strip in a chromatographic chamber for descending 
chromatography containing the Stationary phase in the bot- 
tom of the chamber and the Mobile phase in the trough. 
Develop for 24 hours, remove the strip from the chamber, 
atr-dry, and deveJop again for 24 hours. Remove the strip, 
a I r-dry, spray with p-Dimethylaminobenzaldehyde solution , 

7%, and hcat at 90° for 1 to 2 minutes. Not morę than two 
spots, other than the major component, are present in the 
Test preparation, and thesr intensftfes are not g rea ter than 
the intensfty of the spot from the Standard preparation 
(0.5% of each impurity), The R r values relative to hydroxy- 
urea, the prlncipal spot, are 0.65 and 1.26 (urea). 

Assay— 

Solution A —Dissotve 1.7 g of tetrabutylammonium hydro- 
en sulfate and 1.74 g of dibasic potassium phosphate, an- 
ydrous, in 1000 mL of water, and adjust with 1 N sodrum 
hydroxide or 85% phosphoric add to a pH of 5,0, 


Solution B: methanoL 

Mobile phase —P rep are a solution of fil te red, degassed So¬ 
lution A and Solution B (8.5:1.5). Make adjustments If neces- 
sary (see System Suitabflity under Chromatography (621)). 

Resolution solution— Dfssolve accurately weighed quanti- 
tres of USP Hydroxyurea RS and hydroxylamine hydrochlo- 
ride in Mobile phase, and diiute quantitatively, and stepwise 
if necessary, with Mobile phase to obtain a solution having a 
known concentration of about 0.4 mg per mL of each. 

Standard preparation —DIssolve an accurately weighed 
quantity of USP Hydroxyurea RS In Mobile phase , and diiute 
quantitatively, and stepwise if necessary, with Mobile phase 
to obtain a solution having a known concentration of about 
0.4 mg per ml. 

Assay preparation —Transfer about 200 mg of Hydroxy- 
urea, accurately weighed, to a 500-mL vo!umetric fiask, dls- 
solve in and diiute with Mobile phase to volume, and mtx. 

Chromatographic system (see Chromatography (621})—The 
Iiquid chromatograph is eaurpped with a 214-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
LI, The flow ratę is about 0.5 mL per minutę. Chromato¬ 
graph the Resolution solution, and record the peak responses 
as directed for Procedurę: the resolution, R, between the hy- 
droxylamine and hydroxyurea peaks is not less than 1.5; for 
the hydroxyurea peak, the column efffciency is not less than 
5000; and the taifing factor is not morę than 1.5, Chromat- 
ograph the Standard preparation , and record the peak re¬ 
sponses as directed for Procedurę: the relative standard 
deviation for replicate injections is not morę than 2.0%. 

Procedurę—Sępa rately inject equal volumes (about lOpL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chrom atograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of CH4N2O2 in the portion of Hydroxyurea taken 
by the formula: 

500 C(ru/r s ) 

in which C Is the concentration, in mg per mL, of USP 
Hydroxyurea RS in the Standard preparation; and fu and r s 
are the peak responses of the hydroxyurea peaks obtained 
from the Assay preparation and the Standard preparation, re- 
spectiveJy. 


Hydroxyaarea Capsyles 

» Hydroxyurea Capsules contain not less than 
90,0 percent and not morę than 110.0 percent of 
the labeled amount of hydroxyurea (CH4N2O2). 

Packaging and storage— Pre$erve In tight containers, in a 
dry atmosphere. 

USP Reference standards (11)— 

USP Hydroxyurea RS 

Identification —Transfer a portion of the Capsule contents, 
eguIvalent to about 30 mg of hydroxyurea, to a suitable 
centrifuge tubę, and add 10 mL of anhydrous methanol. 

MIx, and centrifuge for 3 mlnutes. Transfer 1,0 mL of the 
elear supernatant to a mortar containing 500 mg of potas- 
sium bromide, triturate to a homogeneous blend, dry in a 
vacuum desiccator at 60° for 3 hours, and prepare a suitable 
disk; the IR absorption spectrum exhibits maxima only at 
the same wavelengths as that of a slmllar preparation of 
USP Hydroxyurea RS. 







USP 40 


Official Monographs / Hydroxyzine 4539 


DissoEution (711}— 

Medium: water; 500 mL 

Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Procedurę —Determlne the amount of CK 1 N 2 O 2 dlssolved, 
employing the procedurę set forth in the Assay, making any 
necessary modificadons. 

To fetan ces —Not less than 80% (Q) of the labeled amount 
of ChbNaOz is dissolved in 30 minutes. 

Umformity of dosage units (905): meet the require- 
ments. 

Assay— 

Sofution A, Soluthn B, Mobile phase, Resolution soluthn, 
Standard preparation f and Chromatographic system—Prepare 
as directed in the Assay under Hydroxyurea . 

Assay preparation —Remove, as completely as possibie, 
the contents of not fewer than 20 Capsules. Crind to a fine 
powder, and transfer an accurately weighed portion of the 
powder, eouivalent to about 200 mg ot hydroxyurea, to a 
500-mL vofumetht fiask. Add about 300 mL of Mobile phase ; 
sonicate for 10 minutes, stir with the aid of a magnetic stir- 
rerfor 30 minutes, sonicate for an additlonal 10 minutes, 
and di lute as necessary with Mobile phase to volume, Filier a 
portion of the resulting solution, discarding the first 2 mL of 
the filtrate. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Hydroxyurea , Calcu late the guantity, in mg, of 
hydroxyurea (CH 4 N 2 O 2 ) in the portion of Capsules taken by 
the form u (a: 

S00C(ru/r s ) 

in which C is the concentration, in mg per mL, of USP 
Hydroxyurea RS in the Standard preparation; and tu and rj 
are the peak responses for the Assay preparation and the 
Standard preparation, respectively. 


HydroKyzfne ffHydrochBoride 



C 21 H 27 CIN 2 O 2 • 2HCI 447.83 

Ethanol, 2*[2~[4-[{4-chforophenyl)pbenyfmetbyl]-1 -piper- 
azinyl]ethoxy]-, dihydroc hloride, (±)-; 

(±)-2-[2-[4-(p-Chloro-a-phenyl benzyl)- i -pi perazi ny!]ethoxy] 
ethanol dihydrochlonde [2192-20-3]. 

DEFINITION 

Hydroxyzrne Hydrochloride contains NLT 98.0% and NMT 
102.0% of hydroxyzine hydrochloride (G 1 H 27 CIN 2 G 2 - 
2HCI), calculated on the anhydrous basis. 

IDENTIFICATION 


Change to read: 

■ A, ‘Infrared Absorption (197): [Notę—M ethods de- 
scribed in (197K) or (197A) may be used.]*^^ 

« B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained In the Assay. 

& C 

Sample solution: 2.5 mg/mL of Hydroxyzlne Hydro- 
chloride in water 


Analysis: To 10 mL of the Sample solution , add 2 drops 
of nitric acid and 1 mL of silver nitrate 15. 

Acceptance criteria: A curdy, white precipitate, insolu- 
ble tn 2 N nitric acid but soluble in 6 N ammonium 
hydroxide, separates (presence of chloride). 

ASSAY 


Change to read: 

fi Procedurę 

‘Solution A: Trifluoroacetic acid and water (0.1: 99.9) 
Solution 8 : Trifluoroacetic acid and acetonitrile 
(0.5:99.5) 

Mobile phase: See Table 1. 


Table 1 


Time 

(min) 

Solution A 

Solution B 

<%) 

0 

90 

10 

4 

90 

10 

12 

55 

45 

16 

55 

45 

21 

20 

80 

25 

20 

80 

26 

90 

10 

30 

90 

10 


Diluent; Acetonitrile and water (30:70) 

Standard solution; 0.05 mg/mL of USP Hydroxyzine 
Hydrochloride RS in Diluent 

Sample solution: 0.05 mg/mL of Hydroxyzine Hydro- 
chloride m Diluent 
Chromatographic system 
(See Chromatagrapny {62 1 ), System Suitability ♦) 

Modę: LC 

Detector: UV 230 nm 

Coiumn: 2.1 -mm x 15-cm; 1.8-fim packing LI 
Flow ratę: 0.3 mL/min 
Injectton volume: 2 pL 
System suitability 
Sample: Standard sofution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviatton: NMT OJ3% AU ^o 
Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of hydroxyzine hydrochloride 
(C^iH^^CINaO^ ■ 2HC1) in the portion of Hydroxyzine 
Hydrochloride taken; 

Result - (ru/r s ) x (C$/Cu) x 100 

ru - peak response of hydroxyzine from the Sample 
solution 

rs = peak response of hydroxyztne from the 
Standard solution 

Q =s concentration of USP Hydroxyzine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

C u = concentration of Hydroxyzine Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the anhydrous 
basis 

IM PU RITE ES 

O RESIDUE ON ICNITION (281): NMT 0.5% 

Defete the fotlowing: 

** Heavy Metals (231), Method If: NMT 20 ppm* tofffda , ]. 

[an-20tfl> 
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Change to read: 

® Organic Impurities 

A 5oiution A, Solution B, Mobile phase, and Difuent: 
Prepare as directed in ihe Assay. 

Standard solution: 1,5 |ig/ml each of USP Hydroxyzine 
Hydrochloride RS, USP Hydroxyzine Related Compound 
A RS, and USP 4-Chlorobenzophenone RS in Diluent 
Sample solution: 5f!0jjg/mL of Hydroxyzine Hydro- 
chlorjde in Difuent 
Chromatographk system 
(See Chromatograpny {621), System Suitability.) 

Modę: LC 
Detectors 

Dedoxizine y hydroxyzine related compound A, and 
hydroxyzine: UV 230 nm 
4’Chlorobenzophenone: UV 254 nm 
Cofurrm: 2,1-mm x 15-cm; 1 . 8 -jjuti packing 11 
Ffow ratę: 0.3 mL/min 
Injection volume: 2 jtL 
System suitability 
Sample: Standard solution 

[Notę—S ee Tobie 2 for the relative retention times.] 
Suitability reąmrements 

Resoiution; NLT 5.0 be twe en hydroxyzine related 
compound A and hydroxyzine 
Relative standard deviatron: NMT 3,0% for hy- 
droxyzme related compound A, hydroxyzjne, and 
4-chlorobenzophenone 
Analysis 

Sam pies: Standard solution and Sample solution 
For impurities detected at UV 230 nm 
Calcu Ja te the percentage of hydroxyzine related com¬ 
pound A in tne portion of Hydroxyzine Hydrochloride 
taken; 

Result - (fu/n) x (C s /C v ) 100 

Tlt " peak response of hydroxyzine related 

compound A from the Sample solution 
n - peak response of hydroxyzine related 

compound A from the Standard solution 
G - concentration of USP Hydroxyzine Related 
Compound A RS in the Standard solution 
(pg/mL) 

Q - concentration of Hydroxyzine Hydrochioride in 
the Sample solution (jug/mL) 

Calcuiate the percentage of dedoxizine or any 
individua[ unspecified impurity \n the portion of 
Hydroxyzine Hydrochloride taken: 

Result = (ru/fs) x (Cs/Cu) x ( 1 /f) x 100 

ru - peak response of dedoxizine or any other 

individuai impurity from the Sample solution 
rs = peak response of hydroxyzine from the 
Standard solution 

Ci - concentration of USP Hydroxyzine 

Hydrochłoride RS in the Standard solution 
([ig/mL) 

Cu - concentration of Hydroxyzine Hydrochloride in 
the Sample solution (pg/mL) 

F - relative response factor (see Table 2 ) 

For 4-chlorobenzophenone detected at UV 254 nm 
Calcuiate the percentage of 4-chlorobenzophenone En 
the portion of Hydroxyzine Hydrochloride taken: 

Result = {fulh) x (Cs/Cu) x 100 

r u - peak response of 4-chlorobenzophenone from 
the Sample solution 

r 5 - peak response of 4-chlorobenzophenone from 
the Standard solution 

C 5 - concentration of USP 4-Chlorobenzophenone 
RS tn the Standard solution (pg/mL) 


Cu - concentration of Hydroxyzine Hydrochloride in 
the Sample Solution (ug/ml) 

Acceptance critena: See fobie 2. Disregard any peak 
below 0.03%, 


Tabie 2 


Komę 

Relative 

Retention 

Time 

Refatłve 

Response 

Factor 

Acceptance 
Critertći, 
NMT C*/bł 

Dęciom izine j 

0.87 

0.68 

0.3 

Hydroxyzine related 
compound A 

0.9Ó 

— 

03 

Hydroxvzine 


_ 

_ 

A -Ch 1 orobe n zo phe nonę 

1.4 


0.2 

Any indlvidual 
unsoedfied impurity 

i- 

1.0 

0.2 

Total imourities 


— 

0.75 


11 2-t2“(4-Benzhydry[pipera2in-1-yl}eLhoxylelhanol; aha known as 2-{2-[4- 
(di ph e nyl met hy I) pi p erazi n-1 -y I j e t hoxy}eth anol. 


1U5N0 

SPECI FIC TESTS 

® Water Determination {921): NMT 5.0% 

ADDITIONAL REQUIftEMENT$ 

® Packaging amd Storage: Preserve in tight containers. 
Storę at controJled room temperaturę. Protect from light. 

Change to read: 

* USP REFERENCE STANDARDS {TT) 

A USP 4-Chforobenzophenone RS 
4-Chlorobenzophenone. 

CnHgClO 21 6. ó 6 a . usp 4 q 
USP Hydroxyzine Hydrochloride RS 
USP Hydroxyzine Related Compound A RS 
1-[(4-Chlorophenyl)pheny!methyl]piperazine; 

A AJso known as p-Cnlorobenzbydrylpiperazine ^usm 
Ci 7 HipdN 2 286.80 


Hydroxyzłne Hydrochloride Bnjection 

DEFINITION 

Hydroxyzine Hydrochloride Injection is a stenie sofution of 
Hydroxyzine Hydrochloride in Water for Injection. It con- 
tains NLT 90.0% and NMT 110,0% of the labeled amount 
of hydroxyzine hydrochloride (C 21 HzjCINiOa ■ 2HCI), 

IDENTIFICATION 

3 A, 

Standard solution: 20pg/mL of USP Hydroxyzine Hy¬ 
drochloride R5 in OJ N hydrochlorlc acid 
Sample solution: Nomlnally 20 pg/mL of hydroxyzine 
hycfroehioride from Injection in OJ N hydrochlorrc acid 
Acceptance crrteria: The UV absorption spectrum of 
the Sample solution exhibits maxima and minima at the 
same wavelengths as that of the Standard solution, con- 
comitantly measured. 

* B, The retention tlme of the main peak in the Sample 
solution corresponds to that of the hydroxyzrne peak 
from the Standard solution as obtained in the Assay. 

ASSAY 

& Procedurę 

Protect the Standard soiution and Sample soiution from 

light. 
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Buffer: 2 g/L of dibasic potassium phosphate and 8 g/L 
of monobasic potassium phosphate adjusted with 10 N 
potassium hydroxide to a pH of 6.6 
Mobile phase: Methanol and Buffer (65:35) 

Standard solution: 0.25 mg/mL of USP Hydroxyzine 
Hydrochloride RS and 0.5 pg/mL of USP 
4-Chlorobenzophenone RS In Mobile phase 
Sample solution: Nominałly 0.25 mg/mL of hydroxy- 
zlne hydrochloride from Injection in Mobile phase 
Chromatographic system 
(See Chromatogrophy <621}, System Suitability/) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 2 mL/mtn 
Injection vo!ume: 20 pL 
System suitability 
Sample: Standard solution 
[Notę —The refative retention times for 
4-chlorobenzopbenone and hydroxyzine are 0.75 and 
1.0, respectively.] 

Suitability requirements 

Resolution: NLT 2.0 between the 4-chlorobenzophe- 
nonę and hydroxyzine peaks 
Tailing factor: NMT 2.5 for the 4-chlorobenzophe- 
nonę and hydroxyzIne peaks 
Relative standard deviation: NMT 2.0% for the hy- 
droxyzine peak 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeEed amount of hy- 
droxyzine hydrochloride (C^H^CINsO^ ■ 2HCI) In the 
portion of injection taken: 

Result = (ru/fs) x (C 5 /Cu) x 100 

fu = peak response of hydroxyzine from the Sample 
solution 

^ ~ peak response of hydroxyzine from the 

Standard solution 

Cs - concentration of USP Hydroxyzine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of hydroxyz!ne 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90,0%-110,0% 

mpumrm 

® Limu of 4-Chlgrobenzophenone 

Mobile phase, Standard solution, Sample solution, 
Chromatographic system, and System suitability: 
Proceed as directed In the Assoy. 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of 4-chlorobenzophenone in 
the portion of Injection taken: 

Result = (fu/fs) x (Cs/Cu) x 100 

ru - peak response of 4-chlorobenzophenone in 
the Sample solution 

r s - peak response of 4-chlorobenzophenone in 
the Standard solution 

Cs = concentration of USP 4-Chiorobenzophenone 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of hydroxyzine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: NMT 0.2% 

SPECIFIC TE5TS 

■ PH (791): 3.5-6.0 

• Bacterial Endotoxins Test (85): NMT 3.6 USP Endo- 

toxin Units/mg of hydroxyzine hydrochloride 


o Other Requirements: Meets the regufrements in Injec - 
tions and Implanted Drug Products (1) 

ADDITIONAL REQUIREIVIENT5 

o Packagino and Storage: Preserve in single-dose or muk 
tiple-dose containers, protected from light. Storę at con- 
trolled room temperaturę. 

» USP Reference Standards (11) 

USP 4-Chlorobenzophenone RS 
C u H 9 C\0 216.66 
USP Endotoxin RS 
USP Hydroxyzine Hydrochloride RS 


Hydroxyzine Hydrochloride Orał 
Solution 


DEFINITION 

Hydroxyzine Hydrochloride Orał Solution contains NLT 
90.0% and NMT 1 10.0% of the tabeled amount of hy- 
droxyzine hydrochloride (C 21 HZ 7 CIN 2 O 2 ■ 2HCJ). 

IDENTIFICATION 
* A. 

Standard solution: 0.35 mg/mL of USP HydroxyzIne 
Hydrochloride RS In methanol 
Sample solution: Nominaliy 0.4 mg/mL of hydroxyzine 
hydrochloride from Orał Solution in methanol 
Chromatographic system 
(See Chromatograpny (621), Thin-iayer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: Thin-layer chromatographic piąte, coated 
with a 0.25-mm fayer of chromatographic silica gel, 
and dried En air for 30 min, followed by drying under 
vacuum at 140 Q for 30 min 
Application volume: 100|iL 
Developing solvent system: Toluene, alcohol, and 
ammonium hydroxide (150:95:1) 

Spray reaqent: Potassium iodoplatlnate TS 
Analysis 

Sampies: Standard solution and Sample solution 
Apply the Solutions on a chromatographic pfate, and 
allow the spots to dry. Develop the chromatografii In 
the DeveIoping solvent system until the solvent front 
has moved threeTourths of the length of the piąte, 
Remove the piąte from the developing chamber, mark 
the solvent front, and allow the solvent to evaporate, 
Locate the spots by tightly spray Ing with Spray reagent. 
Acceptance criteria: The Rf vaiue of the principal spot 
of the Sample solution corresponds to that of tne Stan¬ 
dard solution. 

AS5AY 
o Procedurę 

Solution A: ó.S g/L of monobasic potassium phosphate 
tn water 

Mobile phase: Methanol and Solution A (50:50). Pass 
througn a polytef membranę filter of NMT 5-jxm porę 
size. 

Standard solution: 7 00 pg/mL of USP Hydroxyzine Hy- 
drochloride RS in water 

Sample solution: Nominaliy 100 pg/mL of hydroxyzine 
hydrochloride from Orał Solution in water p repa red as 
follows. Transfer a suitable volume of Orał Solution to 
an appropriate volumetric fiask. Dilute with water to 
volume, and pass a portion through a polytef mem¬ 
branę filter of NMT 5-pm porę size. 
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Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 232 nm 
Column: 4.6-mm x 25-cm; packing L9 
Flow ratę: 2.0 mL/min 
Injection yolume: 20 pL 
System suitahility 
Sample: Standard soluthn 
Suitability reguirements 
Relative standard deviatlon: NMT 2.5% 

Analysis 

Sam pies: Standard soluthn and Sample soluthn 
Calculate the pereentage of the labeled amount of hy- 
droxyzine hydrochloride (CjiHztCINjOj ■ 2HC1) in the 
portion of Ora! Soiution taken: 

Result - (ru/rO x (Cs/Cu) x 100 

r v = peak response from the Sample soluthn 

r s - peak response from the Standard solution 

C s - concentration of USP Hydroxyzme 

Hydrochloride RS in the Standard soiution 
(pg/ml) 

Cu - nominał concentration of hydroxyzine 

hydrochloride in the Sample soluthn (|ig/mL) 
Acceptance criteria: 90.0%-1 10.0% 

PERFORMANCE TE5TS 

* UNl FOR MITY OF 0OSAGE UNITS (905) 

For single-ynit containers 
Acceptance criteria: Meets the reąuirements 

• DarVERABLE VOLUME (698) 

For muftiple-unit containers 
Acceptance criteria: Meets the reguirements 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 

containers. 

• USP Reference 5TANDARDS (11) 

USP Hydroxyzine Hydrochloride RS 


Hydroxyzine Hydrochloride Tablets 

DEFINITION 

Hydroxyzine Hydrochloride Tablets eon tai n NLT 90.0% and 
NMT 110.0% of the labeled amount of hydroxyzine hy¬ 
drach londe (C 21 H 27 CIN 2 O 2 - 2HCI). 

IDENTIFICATION 


Delete the following: 


Standard soiution: 2 mg/mL of USP Hydroxyzine Hy¬ 
drochloride RS in methanol 

Sampie soiution: Nominally 2 mg/mL of hydroxyzine 
hyarochionde in methanol prepared as follows. Triturate 
a guantity of fineiy powdered Tablets, equivaient to 
about 100 mg of hydroxyzine hydrochloride, with 
50 ml of methanol, and filier. Use the filtered soiution, 
Chromatographic system 
(See Chromatograpny {621), Thin-Layer Chroma to- 
graphy.) 

Modę: TLC 

Adsorbent: Thin-layer cbromatographic piąte, coated 
with a 0,25-mm layer of chromatographic silica gel, 
and dried in air for 30 min, foilowed by drying under 
vacuiim at 140° for 30 min. 

Application voiume: 100 pL 
Developing solvent system: Toluene, alcohol, and 
ammonium hydroxide (150:95:1) 


Spray reagent: Potassium iodoplatinate TS 
Analysis 

Samples: Standard soiution and Sample soluthn 
Apply the Solutions on the chromatographic piąte, and 
aflow the spots to dry. Deyelop the chromatografii in 
the Devetoping solvent system until the so!vent front 
has moved three-fourths of the length of the piąte. 
Remove the piąte from the deve!oping chamber, mark 
the sulvent front, and aliow the solvent to evaporate. 
Locate the spots by lightly spraying with Spray reagent. 
Acceptance criteria: The Rf value of the principal spot 
of tne Sample soiution corresponds to that of the Stan¬ 
dard soiution. ausp4o 

Add the following: 

** A. The retention time of the main peak of the Sample 
soiution corresponds to that of the hydroxyzine peak of 
the Standard soluthn, as obtained in the A$$ay. A u$p*o 

Add the following: 

A » B. The UV spectrum of the major peak of the Sample 
soiution corresponds to that of the Standard soiution, as 
obtained in the Assay. A usm 

AS5AY 


C hangę to read: 

• PROCEDUR! 

^Soiution A: Trifluoroacetic acid and water (0.1: 99.9) 
Soiution S: Trifluoroacetic acid and acetonitrile 
(0.5: 99,5) 

Mobile phase: See Tobie 1, 


Table 1 


Time 

(min) 

Soiution A 
(W 

Soiution 6 

{%> 

0 

90 

10 

4 

90 

10 

12 

55 

45 

16 

55 

45 

21 

20 

BO 

25 Z 

20 

80 

26 

90 

10 

_ 32 _ 1 

90 

10 


Diiuent: Acetonitrile and water (30:70) 

Standard soiution: 0.05 mg/mL of USP Hydroxyzine 
Hydrochloride RS in Diiuent 

Sample stock soiution: Nominally 0.5 mg/mL of hy- 
droxyzine hydrochloride from Tablets in Diiuent pre¬ 
pared as follows. Transfer a portion of flnefy powdered 
Tablets (NLT 10), equivalent to 50 mg of hydroxyzine 
hydrochloride, to a IGO-mL vofumetric fiask and add 
80 mL of Diiuent Sonicate for 30 mm to dissolve and 
dilute with Diiuent to vofume. Centrifuge the soiution 
and use the supernatant. [Notl—T he use of a centri¬ 
fuge speed of 3000 rpm for 10 min may be suitable.] 
Sample soiution: Nominally 0.05 mg/mL of hydroxy- 
zine hydrochforide from Lhe Sample stock soiution in 
Diiuent 

Chromatographic system 

(See Chromatograpny {621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm. For Identification B t use a diodę 
array detector in the rangę of 200-400 nm. 
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Column: 2.1 -mm x 15-cm; 1.8-j.im packing LI 
Flow ratę: 0,3 mL/min 
Injection volume: 2 pL 
System suitability 
Sampie: Standard solution 
Suitability requirements 
Taitmg factor: NMT 2.0 
Relative standard deviation: NMT 1 .0 %a.u$piq 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of hy- 
droxyzine hydrochlonde (C 21 H 27 CIN 2 O 2 ■ 2HCI) in the 
portion of Tablets taken: 

Result = (rtJr s ) x CG/ Cu) x 100 

ru - peak response from the Sampie solution 

r$ - peak response from the Standard solution 

Cj = concentration of USP Hydroxyzine 

Hydrochlonde RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of hydroxyzine 
hydrochloride in the Sampie solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
a DlSSOLUTION {711} 

Test 1 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: USP HydroxyzIne Hydrochloride R5 
in Medium 

Sampie solution: Use a filtered portion of the solution 
under test, Dllute with Medium, If necessary. 

Instrumental condittons 
Modę: UV 

Analytical wavelength: JVIaximum absorbance at 
about 230 nm 
Analysis 

Samples: Standard solution and Sampie solution 
Determine the percentage of the labeled amount of 
hydroxyzine hydrochloride (C 21 H 27 GN 2 O 2 ■ 2HCJ) dis- 
solved from the UV absorbances, 

Tolerances: NLT 75% (Q) of the labeled amount of 
hydroxyzine hydrochlonde (C 21 H 27 CIN 2 O 2 • 2HCI) is 
dissolved. 

Test 2: If the product complies with this test, the i a b e f - 
Ing indicates that it meets USP Dissolution Test 2. 
Medium: Water; 250 ml 
Apparatus 3: 30 dlps/min 
Time: 45 min 

Standard solution: USP Hydroxyzfne Hydrochloride RS 
in Medium 

Sampie solution: Use a filtered portion of the solution 
under test. DiJute with Medium, If necessary, 

Instrumental conditions 
Modę: UV 

Analytical wavelength: Maximum absorbance at 
about 230 nm 
Analysis 

Samples: Standard solution and Sampie solution 
Determine the percentage of the labeled amount of 
hydroxyzrne hydrochloride (C^HzTCINaOi -2HC1) dls- 
solved from the UV absorbances. 

Tolerances: NLT 75% (Q) of the labeled amount of 
hydroxyzine hydrochloride (C 21 H 27 CIN 2 O 2 2HCI) is 
dissoived. 

* Uniform ity of Dosage Units (905): Meet the 
reguirements 


IMPURITIES 


Add the foflowtng: 

A * ORGANIC IMPURITIES 

Solution A, Solution B, Mobife phase, and Diluent: 
Proceed as directed in the Assoy. 

Standard stock solution: 25,0 pg/mL each of USP Hy- 
droxyzine Hydrochloride RS, USP Hydroxyzine Reiated 
Compound A RS, and USP 4-Chlorobenzophenone RS 
in Diluent 

Standard solution: 1.0 pg/mL each of USP Hydroxyzine 
Hydrochloride RS, USP Hydroxyzine Reiated Compound 
A RS, and USP 4-Chlorobenzophenone RS from tne 
Standard stock solution in Diluent 
Sampie solution: Nomlnally 500 pig/mL of hydroxyzIne 
hydrochloride from Tablets prepared as follows. Transfer 
a portion of finefy powdered Tablets (NLT 10), equiva- 
lent to 50 mg of hydroxyzine hydrochloride, to a 
100-mL volumetric fiask, Add 80 mL of Diluent ; Sonicate 
30 min to dissolve and dilute with Diluent to volume. 
Centrifuge the solution and use the supernatant. 

[Notę —The use of a centrifuge speed of 3000 rpm for 
10 min may be suitabfe.] 

Chromatographic system 
(See Chromatograpny ^62^) f System Suitabllity.) 

Modę: IC 
Detectors 

Hydroxyzine and hydroxyzine reiated compound 
A: UV 230 nm 

4-Chlorobenzophenone: UV 254 nm 
Column: 2.1-mm x 15<m; 1.8-pm packing LI 
Flow ratę: 0.3 mL/min 
Injection volume: 2 fiL 
System suitability 
Sampie: Standard solution 

[Notę —See Table 2 for the relative retention timesj 
Suitability requirements 

Resolution: NLT 5.0 between hydroxyzine reiated 
compound A and hydroxyzine 

Relative standard deviatron: NMT 3.0% each for hy- 
droxyzine reiated compound A, hydroxyzme, and 
4-chlorobenzophenone 
Analysis 

Samples: Standard solution and Sampie solution 
For degradation products detected at UV 230 nm 
Calculate the percentage of any IndMdual unspecifted 
degradation product in the portion of Tablets taken: 

Result = (rufrs) x (Q/Cu) x 100 

fu - peak response of each unspecified degradation 
product from the Sampie solution 
= peak response of hydroxyzine from the 
Standard solution 

Cs - concentration of USP Hydroxyzlne 

Hydrochloride RS in the Standard solution 
(pig/mL) 

Cu = nominał concentration of hydroxyzine 

hydrochloride in the Sampie solution (pg/mL) 
For 4-chlorobenzophenone detected at UV 254 nm 
Calculate the percentage of 4-chlorobenzophenone in 
the portion of Tablets taken: 

Result - (rjrs) x (Cd Cu) x 100 

ru = peak response of 4-chlorobenzophenone from 
the Sampie solution 

r s = peak response of 4-chlorobenzophenone from 
the Standard solution 

Cs - concentration of USP 4-Chlorobenzophenone 
RS in the Standard solution (pg/mL) 

Cu = nominał concentration of hydroxyzine 

hydrochloride in the Sampie solution (jag/mL) 
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Acceptance criteria: See Tobie 2 * Disregard any peak 
below 0.03%. 


Table 2 


Name 

Refatwe 

Retention 

Time 

Acceptance 
Crlteria, 
NMT f%Y 

Dedoxizhe p 

0.87 

i 

Hvdroxvzine related compound A J 

0 96 

— 

Hvdroxvzine 

1.0 

_ 

4-Ch lo ro benzo p hen on e 

1*4 

0*2 

Any individual unspecified 
dearadation producL 

— 

0.3 

Totai deqradatron Products 

— 

0.5 


1 These are process impurities tha 1. are controlled rn ihe druq substance, 
They are not la be reportdd or induded in the lotal degradation proch 

UCti, 


ADDmONAL R£QUIREMENT5 
Change to read 

9 Packaging and SiGRAGE: Preserve in tight containers. 

A Storę at contro tled room tempera turę. a™ 
o Labeung: When morę than one Dissolution test is giyen, 
the labeling States the Dissolution test used onJy if Test 1 
t$ not used* 


Change to read: 

6 USP Reference standards (11) 

A U5P 4-Chlorobenzophenone RS 
4-Chlorobenzophenone* 

CliHęCIO 21 &&ÓAUW40 

USP Hydroxyzine Hydrochloride RS 
A USP Hydroxyzine Related Compound A RS 
1-[(4“Chlorophenyl)phenylmethyl]piperazine; 
Also known as p-Chtorobenzhyarylpfperazine. 

Ci7Hi9CiN 2 286.80* USP40 


Hydroxyzine Pamoate 



Ethanol, 2-[2-[4-[(4-ch!orophenyl)phenylmethyi]-l-piper- 
azinyl]ethoxy>, (±)-, eompd* wfth 4,4*-methyienebis[3-hy- 
droxy-2-naphthalenecarboxyJic acid] (1:1); 

(±)-242“E4“( J D“Chloro-^phenyfbenzyl)-]-piperaziny!]ethoxy- 
iethanof 4,4 / -rrtethy[enehis[3^hyHmxy-2-naphthnritp] (11) 
[10246-75-0]. 

DEFINITION 

Hydroxyzine Pamoate eon tai ns NLT 97.0% and NMT 
102.0% of hydroxyzine pamoate (C^H^CINzO;?♦ 
C 23 H 16 O 6 ), calculated on the anhydrous basis. 


IDENTIFICATION 
O A. INFRARED ABSORPTION (197K) 

• B. The retention times of hydroxyzine and pamoic add 
of the Sampie soiution correspond to those of the Stan¬ 
dard solution, as obtained in the Assay. 

ASSAY 
« Procedurę 

Solution A: 4*3 g/L of anhydrous sodium 1-octanesuJ- 
f ona te prepared as foflows. Dissolve a suita bfe quantity 
of anhydrous sodium 1-octanesulfonate in water. Add 
2*0 mL of phosphoric acid per L of solution. 

Mobile phase: Acetonitrile and Solution A (45:55) 
Standard stock solution: OJ 8 mg/mL of USP Hydroxy- 
zine Pamoate RS in methanoi prepared as foliows. 
Transfer a suitable quantity of USP Hydroxyzine 
Pamoate RS to an appropriate yoiumetric fiask. Add 
about 75% of the fiask vo!ume of methanoi. Sonication 
may be used to aid in dissolution. Dilute with methanoi 
to vo!ume. 

Standard solution: 0.036 mg/mL of USP Hydroxyzine 
Pamoate RS from the Standard stock solution in Mobile 
phase 

Sampie stock solution: 0.18 mg/mL of Hydroxyzine 
Pamoate in methanoi prepared as follows. Transfer a 
suitabfe guantity of Hydroxyzine Pamoate to an appro¬ 
priate volumetnc fiask. Add about 75% of the fiask voJ- 
ume of methanoi. Sonication may be used to aid in 
dissolution* Dilute with methanoi to yolume. 

Sampie solution: 0,036 mg/mL of Hydroxyzine 
Pamoate from the Sampie stock soiution in Mobile phase 
Chromatographic system 
(See Chmmatogmphy {621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Coiumn: 3.9-mm x 30-cm; lO-pm parking 11 or 4*6- 
mm x 25-cm; 5-pm packing LI 
Flow ratę; 1.5 mL/min 
Injection volume: 50 pL 

Run time: 1.5 times the retention dme of pamoic acid 
System suitability 
Sampie: 5 tandord s olution 

[Notę —The refative retention times for hydroxyzine and 
pamoic acid are about 1.0 and 1 . 6 , respective!y.] 
Suitability requirements 
Resolution: NLT 1.5 between hydroxyzine and 
pamoic add 

Tailrng factor; NMT 2,0 for hydroxyzine 
Relative standard devfation: NMT 1.0% for 
hydroxyzine 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of hydroxyzme pamoate 
(C 21 H 27 GN 2 O 2 * C^HifAJ in the portion of Hydroxy- 
zine Pamoate tafcen: 

Result - (ru/rs) x (G/G) x 1 00 

ru = peak response of hydroxyzine from the Sampie 
solution 

r$ ~ peak response of hydroxyzine from the 
Standard soiution 

Cs - concentration of USP Hydroxyzine Pamoate RS 
in the Standard solution (mg/mL) 

G = concentration of Hydroxyzine Pamoate in the 
Sampie soiution (mg/mL) 

Acceptance criterra: 97.0%-l 02*0% on the anhy¬ 
drous basis 
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IMPUR1TIES 

• Residue on Icnition (28T): NMT 0.2% 


Defete the folio wing: 

•• Heaw Metals, Method II (231): 20 ppm, (OHtcttt t.Jin-Z&lS) 

5PECIFIC TEST5 

• WATER OETERMlNATiON, Method I <921): NMT 5.0% 

ADDITIONAL REQUIREMENTS 

• Packacinc ano Storace: Preserve in tight, light-resistant 

containers, and storę below 30°. 

• U5P REFERENCE STANDARDS (11) 

USP Hydroxyzine Pamoate RS 


Hydroxyzine Pamoate CapsmSes 


Analysis 

Samples: Standard sotution and Somple solution 
Calculate the percentage of hydroxyzine pamoate 
(CiłH^CIN^O? * C 2 iHifi0 6 ) equivalent to the labeled 
amount of hydroxyzine hydroehloride (C 2 ]H 2 7 CIN 20 3 * 
2HCI) in the portion of Capsules taken: 

Result = (rn/rj) x (Ci /Cd) x (M r ,/H 2 ) x 100 

r u - peak response from the Sarnple solution 

Ti - peak response from the Standard solution 

Q = concentration of USP Hydroxyzine Pamoate RS 
in the Standard solution (mg/mL) 

Cc = nominał equivalent of hydroxyzine 

hydroehloride in the Sampie solution 
(mg/mL) 

M r} - molecular weight of hydroxyzine 
hydroehloride, 447.83 

Ma - molecular weight of hydroxyzine pamoate, 
763.27 

Acceptance criteria: 9Q.G%-11 0.0% 


DEFINITION 

Hydroxyztne Pamoate Capsules eon tai n hydroxyzrne 
pamoate {C 21 H 27 CIN 2 O 2 - CasH^Of,) equivalent to NLT 
90.0% and NMT 110.0% of the labeled amount of hy- 
droxyzine hydroehloride (C 2 tH 2 ?CIN 2 02 * 2HCI), 

IDENTIFICATION 

* A. The retention time of the major peak of the Somple 

solution corresponds to that of the Standard solution , as 
obtamed in the Assay . 

ASSAY 

• Procedurę 

Solution A: 7.0 g/L of monobasic sodium phosphate in 
water adjusted with phosphoric acid to a pH of 4.4 anc 
filtered through a polytef membranę filier of 5-jim porę 
size 

Mobile phase: Methanol and Solution A (50:50) 
Standard solution: OJ 8 mg/mL of USP Hydroxyzjne 
Pamoate RS in methanol (equivalent to 0.11 mg/mL of 
hydroxyzine hydroehloride) 

Sarnple solution: Nominally equivalent to 0.1 mg/mL 
of hydroxyztne hydroehloride from the contents of NLT 
20 Capsufes prepared as follows. Transfer a suitabfe 
quantity of the contents of NLT 20 Capsules to an ap- 
propriate volumetric fiask. Add 80% or the fiask volume 
of methanol, sonicate for 5 min, shake by mecbanioal 
means for 30 min, and sonicate for 2 min. Dilute with 
methanol to volume. Pass the solution through a 
polytef membranę filter with a 5 -pm porę size that has 
been eguipped with a glass fiber prefilter. 

Chrom atographic system 
(See Chromatograpny (62^) ł System Suitability.) 

Modę: LC 

Detector: UV 232 nm 
Column: 4.6-mm x 25-cm; packing L9 
Flow ratę: 2*5 m L/min 
injection volume: 25 pL 
System suitability 
Sarnple: Standard solution 

[NGTE—The retention time for hydroxyzine is about 6 
min.] 

Suitability reguirements 

Relative standard deviatron: NMT 2.0% for 4 repli- 
cate injections 


PERFORMANCE TESTS 

* Dis solution (711) 

Medium: 0.1 N hydrochloric add; 900 mL 
Apparatus 2: 50 rpm 
Time: 60 min 

Mobile phase: Methanol and 0.05 M monobasic so¬ 
dium phosphate (6:4) 

Standard sotution: USP Hydroxyzine Hydroehloride RS 
in Medium 

Sarnple solution: Use a filtered portion of the solution 
under test. Dilute with Medium , if necessary. 

Chrom atographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: IC 

Detector: UV 232 nm 
Column: 4.6-mm x 25-cm; packing L9 
Flow ratę: 1.9 mL/min 
Injection vofume: 50 pi 
System suitability 
Sarnple: Standard solution 
Suitability reguirements 
Rełathre standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sampfe solution 
Determine the percentage of the labeled amount of hy- 
droxyzine hydroehloride (C 2 iH 2 7 CIN 2 0 2 ■ 2HCI) dis- 
so!ved from the peak response of the Sarnple solution 
in comparison with the peak response of the Standard 
solution . 

Tolerances: NLT 75% (Q) of the labeled amount of hy- 
droxyzine hydroehloride (C 21 H 27 CIN 2 O 2 - 2HCI) is 
dissolved. 

* Uniformity of Dosace Units (905): Meet the 

reguirements 

ADDITIONAL REQUIREMENTS 

* Packacinc and Storace: Preserve in well-dosed 

containers. 

* USP REFERENCE STANDARDS (11) 

USP Hydroxyzine Hydroehloride RS 
USP Hydroxyzine Pamoate RS 
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Hydmxyz5ne Pamoate Orał Suspemion 

DEFINITION 

Hydroxyzine Pamoate Orał Suspension contains hydroxyzine 
pamoate (CziH^^CIN^Oi ■ C^HisOń) equiva3ent to NLT 
90.0% and NMT 110,0% of the labeled amount of hy- 
droxyzine hydrochloride (C 2 TH 27 CIN 2 O 2 ■ 2HCI), 

IDENTIFICATION 

* A, The retention time of the major peak of the Sampie 

solution corresponds to that of tne Standard solution, as 
obtamed «n the Assay. 

ASSAY 

« Procedurę 

Buffer: 7.0 g/L of monobasic sodium phosphate in 
water adjusted with phosphoric add to a pH of 4,4 and 
flltered through a polytef membranę filter of 5 -pm porę 
size 

Mobile phase: Methanol and Buffer (50:50) 

Standard solution: OJ 8 mg/mL of USP Hydroxyzine 
Pamoate RS in methanol (equiva!ent to OJ mg/mL of 
hydroxyzine hydrochloride) 

Sampie solution: Nominaily equivaient to OJ mg/mL 
of hydroxyzine hydrochloride from Orał Suspension pre- 
pared as follows. Transfer a suitable volume of Orał Sus- 
pension, freshly mixed and free from air bubbies, to an 
approprtate volumetric fiask. Dissolve in and dilute with 
methanol to volume. Pass this solution through a 
polytef membranę filter of 1 -gm or finer porę size. 
Chromatographie system 
(See Chromatograpny (621), System Suitabillty.) 

Modę: LC 

Detector: UV 232 nm 
Column: 4.6-mm x 25-em; packing L9 
Flow ratę: 2.5 mL/min 
tnjection volume: 25 ,uL 
System suitabillty 
Sampie: Standard solution 
Suitabillty requirements 

Relative standard deviatron: NMT 2.0% for 4 repli- 
cate injectjons 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of hydroxyzme pamoate 
(C 21 H 27 CIN 2 O 2 * C 23 HtpOń) equivalent to the labeled 
amount of hydroxyzine hydrochloride (C 2 iH 27 ClN 20 2 - 
2HCI) in the portion of Ora! Suspension taken: 

Result = (fu/rj) x (Cs/Cy) x x 100 

ro - peak response from the Sampie solution 

rs - peak response from the Standard solution 

C 5 = eon centra tron of USP Hydroxyzine Pamoate RS 
in the Standard solution (mg/mL) 

Cu = nominał equivalent concentration of 

hydroxyzine hydrochloride fn the Sampie 
solution (mg/mL) 

Mrt - molecular weight of hydroxyzine 
hydrochloride, 447.83 

M F 2 - molecular weight of hydroxyzrne pamoate, 
763,27 

Acceptance criteria: 90.0%-f 10,0% 

PERFORMANCE TE5TS 

* Uniformu y of Dosage Units (905): Meets the reguire- 

ments for orał suspension packaged in single-unit 
containers 

* Oeliverable Volume (698): Meets the requiremenfs for 

orał suspension packaged in multiple-unit containers 


SPECIFIO TESTS 
o pH (791): 4,5-7. 0 

ADDETIONAL REQUIREMENTS 

® Packaging and Storage; Preserve in tight, light-resistant 
containers. 

« USP Reference Standards (11) 

USP Hydroxyzine Pamoate RS 


HyoscyamSrie 



G 7 H 23 NO 3 289.37 

Benzeneacetic add, cx-(hydroxymethy!)-, 8 -methy!- 8 -azabi- 
cyclo[3,2J]oct-3-yl ester, [3(5)-enao-j; 

1 ctH,5aH-Tropan*3a-ol (-)-tropate (ester) [101-31-5]. 

DEFINITION 

Hyoscyamine contains NLl 98.0% and NMT 101.0% of hy- 
oscyamlne (C^EtaNOa), caiculated on the dried basis. 

[Caution— Handle Hyoscyamine with exceptiona! care sińce 
it «s highiy potent.j 

IDENTIFICATION 

■ A, 

Standard solution: Transfer 36 mg of USP Hyoscyamine 
Sulfate RS to a 60-mL separator with the aid of 5 mL of 
water. Add 1.5 mL of 1 N sodium hvdroxide and 10 ml 
of chloroform to the separator. Shake for 1 min, atlow 
the layers to sępa ratę, and pass the chloroform extracts 
through a filter of about 2 g of anhydrous gran u tar so- 
dlum sulfate supported on a pledget of glass wooL Ex- 
tract the aqueous tayer with two additional 10-mL por- 
tions of chloroform, filtering and comblntng with tne 
main extract. Evaporate the chloroform solution under 
reduced pressure to dryness, and dissolve the residue En 
10 mL of carbon disulfide. 

Sampie solution: Prepare as directed in the Standard 
solution using 30 mg of Hyoscyamine, 

Acceptance criteria: The IR absorption spectrum (de- 
termined in a 1-mm celi) of the Sampie solution exhibits 
maxima only at the same wavelengths as those of the 
Standard solution. 

* B 

Sampie: 60 mg 

Analysis: Dissolve the Sampie in 1 mL of 0.2 N hydro- 
chforic add, and add gold chloride TS, dropwise with 
shaking, until a definite precipitate separates. Add a 
smal! amount of 3 N hydrochlorie acid r dissolve the pre¬ 
cipitate with the aid of heat, and then allow to cool. 
Acceptance criteria: Lustrous golden yellow scales are 
formed (distinction from atropinę and scopolamine). 

ASSAY 

o Procedurę 

Sampie: 500 mg 

Analysis: Dissoive the Sampie in 50 mL of glacial acetic 
add, and add 1 drop of crystaJ violet TS. Titrate with 
0,1 N perchloric add VS to a green endpoint. Perform a 
blank determlnation, and make any necessary correc- 
tion. Each mL of OJ N perchloric acid ts equivaient to 
28.94 mg of hyoscyamine (C^H^NOj). 
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Acceptance criteria: 98.0%-101.Q% on the dried basis 

IMPUR1T1ES 

* Residue on Icnition (281): NMT 0.1% 

* LłMtT df Foreicw Alkaloids and Other Impurities 

Standard solution: 24 mg/mL of USP Hyoscyamine Sul¬ 
fate RS in methanol 

Sampie solution A: 20 mg/mL of Hyoscyamine in 
methanol 

Sample solution B; 1 ing/mL of Hyoscyamine from 
Sample solution A tn methanol 
Chromatographk system 
(See Chromatogmpny (621), Thirt-Layer Chramato- 
graphy.) 

Adsorbent: 0,5-mm layer of chromatographk silica 
gel 

Developing solvent system: Chloroform, acetone, 
and dtethylamine (5:4:1) 

Spray reagent: Potassium iodoplatinate TS 
Analysis: Apply 25 pL of Sample solution A t 1 jil of Sam- 
ple solution B t and 5 pL of the Standard solution to a 
suitable thin-layer chromatographic piąte. Allow the 
spots to dry, and develop the chromatogram in the De - 
veloping $oivent system until the solvent front has 
moved about three-fourths of the length of the piąte, 
Remove the piąte from the developing chamber, mark 
the solvent front, and allow the solvent to evaporate. 
Locate the spots on the piąte by spraying with the 
Spray reagent 

Acceptance criterla: The R? value of the principal spot 
of each Sample solution corresponds to that of the Stan¬ 
dard solution ♦ No secondary spot of Sample solution A 
exhibits intensity equal to or greater than the principal 
spot of Sample solution 8 (0,2%), 

SPECIFIC TESTS 

* Melttng Rance or Temperaturę (741): 10ó°-109° 

* Optical Rotatjon, Spedfk Rotation (781S) 

Sample solution: 10 mg/mL, in dilute akohol (1 in 2) 
Acceptance criteria: -20° to -23° 

* Loss on Drying (731) 

Analysis: Dry under vacuum over silica gel to constant 
weight. 

Acceptance criteria: NMT 0.2% 

ADD1TIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tlght, light-resistant 
containers. 

* USP Reference Standards (11) 

USP Hyoscyamine Sulfate RS 


Hyoscyamine Tablets 

DEFINmON 

Hyoscyamine Tablets contain NLT 90,0% and NMT 110.0% 
of the labeled amount of hyoscyamine (CtjH^NCh). 

IDENTIFICATION 

* A. 

Sample: Macerate a quantity of powdered Tablets, 
equiva!enl to 5 my of hyoscyamine, with 20 mL of 
water. Filter, and transfer the filtrate to a separator, 
Render the solution alkaline with 6 N ammonium hy- 
droxide, and extract the alkaloid with 50 mL of methyl- 
ene chloride, Divide the methylene chloride layer rnto 
two equai portions, and evaporate each to dryness. 

Save one portion for use in Identification test B . 

Analysis: To one portion of the Sample add 2 drops of 
nitnc add, and evaporate on a steam bath to dryness. 
Cool, and add 10 mL of acetone to dissolve tlie residue. 
Add a few drops of alcoholfc potassium hydroxide TS. 


Acceptance criterla: A violet color is produced. 

o B. 

Sample: The second portion of the Sample prepared in 
Identification test A 

Analysis: Dissolye the Sample in ] mL of 0.1 N hydro- 
chloric add, and add gold chloride TS, dropwise with 
shaking, until a definite precipitate separates. Slowly 
heat until the precipitate dissolves, and allow the solu¬ 
tion to cooL 

Acceptance criteria: Lustrous, golden yellow scal es are 
formed. 

AS5AY 
* Procedurę 

Buffer: Dissolve 34.8 g of di basie potassium phosphate 
in 900 mL of water, and adjust to a pH of 9.0 by the 
addition of 3 N hydrochlorie acid or 1 N sodium 
hydroxide. 

Internat standard solution: 0.5 mg/ml of homatropine 
hydrobromide in water. Prepare fresh daily. 

Standard stodc solution: 0.1 mq/mL of USP Hyoscy¬ 
amine Sulfate RS. Prepare fresh daily. 

Standard solution: Pipet 10.0 mL of Standard stock so¬ 
lution into a separator, add 2.0 mL of Intemal standard 
solution and 5.0 mL of Buffet and adjust with 1 N so* 
dium hydroxide to a pH of 9.0. Extract with two 10-nnL 
portions of methylene chloride, filter the methylene 
chloride extracts through 1 g of anhydrous sodium sul¬ 
fate supported by a smali cotton pług in a funnel into a 
50-ml beaker, and evaporate under nitrogen to dry- 
ness. Dissolve the residue in 2.0 mL of methylene 
chloride. 

Sample solution: Finely powder NLT 20 Tablets. Trans¬ 
fer a portion of the powder, equivaient to 0.86 mg of 
hyoscyamine, to a separator containino 5 mL of Buffet 
Add, by pipet, 2.0 mL of Intemal standard solution and 
adjust with 1 N sodium hydroxide to a pH of 9.0. Ex- 
tract with two 10-mL portions of methylene chloride, 
filter the methylene chloride extracts through 1 g of an¬ 
hydrous sodium sulfate supported by a smali cotton 
pług in a funnei tnfo a 50-mL beaker, and evaporate 
under nitrogen to dryness. Dissolve the residue in 
2.0 mL of methylene chloride. 

Chromatographic system 
(See Chromatograpny (621), System Suitabliity.) 

Modę: GC 

Column: 1.8-m x 2-mm glass; packed with 3% liguid 
phase GB on support SI AB, cured as directed in the 
chapter for Cas Chromatography 
Column temperaturę: 225° 

Carrier gas: Nitrogen 
Flow ratę: 25 mL/min 
Injection volume: 1 pL 
System suitabliity 

Sample: 6-10 injections of the Standard solution 

Suitabliity reguirements 
Resolutron: NLT 5 
Tafling factor: NMT 2,0 

Relative standard deviation; NMT 2.0% for the ratio 
of the peak areas 
Analysis 

Samples: Stondord solution and Sample solution 
Measure the areas under the peaks for hyoscyamine 
and homatropine in each chromatogram. Calcu late 
the ratio, Ru , of the area of the hyoscyamine peak to 
the area of the interna! standard peak from the Sample 
solution , and similarly cafculate the ratio, R$ f from the 
Standard solution , 

Calculate the percentage of the labeled amount of hyo¬ 
scyamine (CijH^NO*) in the portion of Tablets taken: 

Result = (RJRs) x (CdCu) x (Mn/H?) x 100 

Ru = peak response ratio from the Sample solution 

Rs = peak response ratio from the Standard solution 
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Q = concentration of USP Hyoscyamine Sulfate RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of hyoscyamine in the 
Sample solution (mg/mL) 

Mn = molecular weight of hyoscyamine, 28937 
Mrz - molecular weight of anhydrous hyoscyamine 
sulfate, 676.83 

Acceptance criterra: 90.0%-110.0% 

PERFORMANCE TESTS 

* Disintegration (701): 30 min, the use of disks being 

omitted 

* U NI FORM II V OF D05AGE Units (905): Meet the 

requirements 

ADDITIONAL REQUIREMENTS 

* Packaginc and Storage: Freserve in welbclosed, Itghb 

resistanf containers. 

■ USP REFERENCE 5TANDARDS (11) 

USP Hyoscyamine Sulfate RS 


Hyoscyamine Hydrobromide 



Ci 2 H 23 NOj ■ HBr 370.28 

Benzeneacetk acid, a-(hydrGxymethyl)-, 8 -methyI-S-azabb 
cyda[3.2.1]oct-3-yl ester, hydrobromide [3(5)-enGfo]-; 

1fttf,5ttH-Tropan‘3o>ol (-)-tropate (ester) hydrobromide 
[306-03-6]. 

DEFINITfON 

Hyoscyamine Hydrobromide contains NLT 98.5% and NMT 
100.5% of hyoscyamine hydrobromide (C^H^NO} ■ HBr), 
calculated on the dried basis. 

[Caution—H andle Hyoscyamine Hydrobromide with excep~ 
tional care, sińce it is highly potent.] 

IDENTIFICATION 

* A, 

Standard solution: Transfer 36 mg of USP Hyoscyamine 
Sulfate RS to a 60-mL separator with the aid of 5 ml of 
water, Add 1.5 ml of 1 N sodium hydroxide and 10 mL 
of chloroform to the separator. Shake for 1 min, allow 
the layers to sępa ratę, and pass the chloroform exfracts 
through a filter of about 2 g of anhydrous gra nu lar so¬ 
dium sulfate supported on a pledget of glass wooL Ex- 
tract the agueous layer with two additional 10-mL por- 
tions of chloroform, fiEtering and combining with tne 
main extract. Evaporate the chloroform soiution, under 
reduced pressure, to dryness, and dissolve the residue 
in 10 mL of carbon disulfide. 

Sample solution: Prcparc as dircctcd in the Standard 
soiution using 30 mg of Hyoscyamine Hydrobromide. 

Acceptance criteria: The IR absorption spectrum (de- 
termined in a 1-mm celi) of the Sampie solution exhibits 
maxima only at the same wavetengtns as those of the 
Standard solution, 

* B. 

Sampie solution: 1 in 20 

Analysis: To 1 ml of the Sampie solution, add gold chlo- 
ride TS, dropwise with shaking, until a defmite precipi- 
tate separates. Add a smali amount of 3 N hydrochlonc 


add, dissolve the predpitate with the aid of heat, and 
then allow the solution to cooL 

Acceptance criteria: Lustrous reddish-brown scales that 
may be accompanied by reddish-brown needles are 
formed (distinction from atropinę and scopolamine). 

e C 

Sampie solution: 1 in 20 

Analysis: To the Sample solution, add silver ni tratę TS. 

Acceptance criteria: A yellowish-white predpitate is 
formed, and it is insoluble in nitric add. 

A5SAY 

« PROCEDURĘ 

Sample: 700 mg 

Analysis; Dissolve the Sample in a mixture of 50 mL of 
gladal acetic add and 10 mL of mercuric acetate TS. 
Add 1 drop of crystal violet TS. Tttrate with 0.1 N per- 
chforic add VS to a blue-green endpoEnt. Perform a 
blank determination, and make any necessary correc- 
tion. Each mL of 0.1 N perchloric acid is equivalent to 
37.03 mg of hyoscyamine hydrobromide (C^H^NCh - 
HBr). 

Acceptance criteria: 98,5%-1GG.5% on the dried basis 

IMPURJTIE5 

• Residue on Ignition (281); NMT 0.2% 

* GTHER alkałoids 

Sample solution: Dissolve 250 mg of Hyoscyamine 
Hydrobromide in 1 ml. of 0.1 N hydrochloric acid, and 
dilute with water to 15 ml. 

Analysis 1: To 5 mL of the Sampie solution , add a few 
drops of platinic chforide TS. 

Acceptance criteria 1: No predpitate is formed 
immediately. 

Anaiysis 2: To another 5-mL portion of the Sample solu¬ 
tion\, add 2 mL of 6 N ammonium hydroxide. 

Acceptance criteria 2: The mixture may develop a 
slight opalescence, but no turbidity or precipitate is 
formed immediately. 

5PECIFIC TESTS 

• Melting Rangę or Temperaturę (741): NLT 149° 

* Optical Rotation, Specific Rotation (7815) 

Sample solution: 50 mg/mL in water 

Acceptance criteria: NLT -24° 

o Loss ON Drying (731) 

Analysis: Dry at 105 a for 2 h. 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUEREMENT$ 

• Packaging and Storage: Preserve in tight, light-resistant 

containers. 

* USP Reference Standards (11) 

USP Hyoscyamine Sulfate RS 


Hyoscyamine Sulfate 



(Ci ? H 23 N0 3 ) 2 - H 3 SO^ ■ 2H 2 0 712.85 

(C„H 23 N0 3 )z-H 2 S0, 676.83 
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Benzeneacetic acid, r/.-(hydroxymethyl}-, 8 -methyl- 8 -azabi- 
cydo[3.2.1]oct-3-yl ester, [3(5)-erjao]-, sulfate ( 2 : 1 ), 
di hydra te; 

1att,5aH-Tropan-3a-ol (-)-tropate (ester) sulfate (2:1) (salt) 
dihydrate [6835-16-1]. 

Anhydrous [620-61-1]. 

DEFJNITION 

Hyoscyamine Sulfate contains NIT 98.5% and NMT 100.5% 
of hyoscyamine suffate [(Ci^H^NOj)^ * H|ŚDJ # calculated 
on the anhydrous basis, 

[Caution— Handle Hyoscyamine Sulfate with exceptionai 
care, sińce it is highly potent] 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of Standard solution 1 in the 
test for Organie impurities. 

* C. Identification Tests—General, Sulfate (191) 

Sample solution: 50 mg/mL 

Acceptance criteria: Meets the requirements 

ASSAY 

* Procedurę 

Sample: 0*5 g 

Anaiysts: DissoNe the 5omp/e in 50 mL of glacial acetic 
acta. Titrate with 0.1 N perchloric acid VS, determining 
the endpoint potentiometrically. Perform a blank deter- 
mination, and make any necessary correction. Each mL 
of 0.1 N perchloric acid is equivafent to 67.68 mg of 
hyoscyamine sulfate [(CijrHaNÓOi 1 H 2 SO 4 ]. 

Acceptance criteria: 98.5%“100.5% on the anhydrous 
basis 

IMPURITIES 

* Resjdue on Ignition (281): NMT GJ% 

» organic impurities 

Buffer: 7,0 g/l of monobasic potassium phosphate, ad- 
justed with 0.05 M phosphoric acid to a pH of 3.3 
Solution A: DissoIve 3.5 g of sodium dogecyl sulfate in 
606 mL of Buffer , add 320 mL of acetomtrile, and mix* 
Solution B: Acetonitriie 
Mobile phase: See Table 1. 


Table 1 


Time 

Solution A 

Solution 8 

fminl 

(%ł 

f%) 

0 

95 

5 

2 

95 

5 

20 

70 

30 

20.1 

95 

5 

25 

95 

5 


Standard stock solution: 1.2 mg/mL of USP Hyoscy- 
amine Sulfate RS in Solution A 

Standard solution 1: 0.24 mg/mL of Hyoscyamine Sul¬ 
fate from the Standard stock solution in Solution A 
Standard solution 2: 0.24 pg/mL of hyoscyamine sul¬ 
fate from the Standard solution 1 in Solution A 
System sultability stock solution: 2,4 jug/mL of USP 
Hyoscyamine Related Compound A RS in Solution A 
System suitability solution: Transfer 5.0 mL of System 
suitability stock solution to a 50-mL volumetric fiask, add 
10 mL of the Standard stock solution , and di lute with 
Solution A to volume. 

Sample solution: 0.24 mg/mL of Hyoscyamine Sulfate 
in Solution A 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 


Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 10-cm; 3-pm packing LI 
Flow ratę: 1*0 mL/min 
Injection volume: 10 jiL 
System suitability 

Sam pies: Standard solution 1 and System suitability 
solution 

Suitability requirements 

Resolution: NLT 2.0 between hyoscyamine related 
compound A and hyoscyamine, System suitability 
solution 

Tailing factor: NMT 2.0, Standard solution 1 
Relative standard deviation: NMT 1.0%, Standard 
solution I 
Analysis 

Sam pies: Standard solution 2 and Sample solution 
Calcu late the percentage of each impurity in the por- 
tion of Hyoscyamine Sulfate taken: 

Result - (r^/rs) x (Cs/Cu) x 100 

m = peak response for each impurity from the 
Sample solution 

r s - peak response from Standard solution 2 
Q - eoncentration of USP Hyoscyamine Sulfate RS 
in Standard solution 2 (pg/mL) 

Co = eoncentration of hyoscyamine sulfate in the 
Sample solution (ug/mL) 

Acceptance criteria: See Table 2. 


Table 2 


Na me 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT <%) 

DL-Tropic add 

0.2 

0.2 

7 -H vd roxy h yoscy a minę 

0.67 

0.2 

ć - H ydrox v hyoscy a m i ne 

072 

0.2 

Scooobmine 

0.8 

0.2 

Norhyoscyamine 
(hyoscyamine related 
compound A} 

0.9 

0.3 

Hyoscyamine 

10 


Littorine 

n 

0.2 

Apoatrapine 

1,8 

0.2 

Any other Indfyidual 
Empurity 


0.1 

Totai impurities 

— 

0.5 


SPECIFIC TE5TS 

* O PTI CAL Rotateon, Specific Rotation (781S) 

Sample solution: 50 mg/mL in water 
Acceptance criteria: -24° to -29°, measured at 20° 

* Water Determunation, Method la (921): 2.0%-5.5% 

ADD1TIONAL REQUIREMENTS 

* PACKAGING and Storage: Preserve in tight, light-resistant 

containers, 

■ USP Referenci Standards (11) 

USP Hyoscyamine Related Compound A RS 
Norhyoscyamine sulfate or (1 3 r, 5 5>8-Aza b i cy do 

[3.2,1 ]oct-3-yl(2S)-3-hydroxy-2-phenylpropanoate sul¬ 
fate (2:1). 

USP Hyoscyamine Sulfate RS 
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Hyoscyamine Sulfate EISxir 

DEFINITION 

Hyoscyamine Sulfate Elijdr contains NLT 90.0% and NMT 
110 . 0 % of the labeled amount of hyoscyamine sulfate 
[(CuHasNOjJa ■ H 2 50 4 - 2HaO]'. 

ID ENTI FIC ATI O N 

* A, The retention time of the majorpeak of the Sampfe 

solution corresponds to that of tne Standard solution, as 
obtained in the Assay* 

AS5AY 

• Procedurę^ 

Buffer: Transfer 13,6 g of monobasic potassium phos- 
phate to a 2000-mL vofumetric fiask, and dissolve in 
about 1800 ml_ of water. Adiust with phosphoric acid to 
a pH of 3.0 ± 0,1, difute with water to volume, and 
filter. 

Mobile phase: Methanol and Buffer (25:75), degassed 
Diluent: 0.01 N hydrochloric acid 
Standard stock solution: 0.16 mg/mL of anhydrous hy¬ 
oscyamine sulfate from USP Hyoscyamine Sulfate RS in 
Diluent. [Notę —Thfs solution may be sto red in a refrig- 
erator for 30 days,] 

Standard solution: 4.8 ug/mL of anhydrous hyoscy¬ 
amine sulfate from Ehe Standard stock solution in Diluent 
Tropie acid solution: 4 pg/mL of tropie acid in Diluent 
System suitability solution: Transfer 3.0 mL of the 
Standard stock solution into a 1 00-mL vo!umetric fiask, 
add 4.0 mL of the Tropie acid solution, and di lute with 
Diluent to volume. 

Sam ple solution: 5 pg/mL of hyoscyamine sulfate from 
an appropriate volume of Elixir in Diluent. Pass an ali- 
uot through a suitable filter of 0.45-jim porę size, and 
iscard the first 5 ml of the fUtratę. 

Chromatographrc system 
(See Chromatograpny (6 21), System Suitability 0 
Modę: LC 

Detector: UV 205 nm 
Columns 

Guard: 3-mm x 4-mm; packing L11 
Analytical: 4.6-mm x 15-cm; 4-pm packing LII 
Column temperaturę: 30° 

Flow ratę: 1 ,0 mL/min 
Injection voiume: 50 pL 
System suitability 
Sample: System suitability solution 
[Notę —The elutlon order is the tropie acid peak, fol- 
lowed by the hyoscyamine peak.j 
Suitability requirements 
Resolution: NLT 1.5 between tropie add and 
hyoscyamine 

Tailing factor: NMT 2,0 for the hyoscyamine peak 
Relative standard deviation: NMT 2.0% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeied amount of hyo¬ 
scyamine sulfate [(C^H 23 N 03)2 ■ H 2 SO 4 ■ 2H ? 0] in the 
portion of Elixir taken: 

Result = ( ru/n ]) x (G/G;) x ( M r j/M *) x 100 

r L t - peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs = concentration of anhydrous hyoscyamine 
sulfate in the Standard solution (pg/mL) 

Cu - nominał concentration of hyoscyamine sulfate 
in the Sample solution (pg/ml) 

Mri - molecular weight of hyoscyamine sutfate, 

712,85 


Mr 2 - molecular weight of anhydrous hyoscyamine 
sutfate, 676.83 

Acceptance criteria: 90.0%-110.0% 

SPECIFIC TESTS 

* PH <791): 3.0-6.5 

* Alcohol Determenation (611): 90.0%-110.0% of the la¬ 

beled amount of alcohol (C 2 H 5 OH) 

ADD1TEONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight, light-resistant 

containers, and storę at controlled room temperaturę. 

* USP Beference Standards (11) 

USP Hyoscyamine Sulfate RS 


Hyosgyamane Sylfate Injection 

DEFINITION 

Hyoscyamine Sulfate Injection is a sterile solution of Hyoscy¬ 
amine Sulfate in Water for Injection. It contains NLT 
93,0% and NMT 107.0% of the iabeled amount of hyo¬ 
scyamine sulfate [(CuH^NObJs ■ H 2 SO 4 - 2HzO], 

IDENTIFICATION 

e A* The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the 4ssay, 

* B. Identification Tests—General, Sulfate (191): After 
evaporation to dryness, or appropriate adjustment of 
concentration, it meets the requirements of the tests. 

® C. The angular rotation of the Injection is levorotatory. 

ASSAY 

* Procedurę 

Buffer: Transfer 1 3.6 g of monobasic potassium phos- 
phate to a 2000-mL voEumetnc fiask, and dissolve in 
about 1800 mL of water. Adiust with phosphoric add to 
a pH of 3.0 ±0.1, diiute witn water to volume, and 
filter. 

Mobile phase: With continuous stirring, add 0,3 mL of 
triethylamine to 1800 mL of Buffer . Add 200 mL of ace- 
tonitriie, and degas. 

Diluent: 0.01 N hydrochloric add 
Standard stock solution: OH 6 mg/mL of anhydrous hy¬ 
oscyamine sulfate from USP Hyoscyamine Sutfate RS in 
Diluent. [Notę—T his solution may be stored in a refrig- 
erator for 30 days.] 

Standard solution: 4,8 pg/ml of anhydrous hyoscy¬ 
amine sulfate from the Standard stock solution in Diluent 
Sample solution: 5.0 pg/mL of hyoscyamine sulfate 
from an appropriate vomme of Injection in Diluent. Pass 
an aiiguot through a suitabfe filter of 0.45-pm porę size, 
and discard the first 5 mL of the filtrate. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 205 nm 
Columns 

Guard: 3-mm x 4-mm; packing L11 
Analytical: 4,6-mm x 15-cm; 4-jnm packing LII 
Column temperaturę: 30° 

Flow ratę: 1,0 mL/mtn 
Injection volume: 50 pL 
System suitability 
Sample: 5 fon dard solu tio n 
Suitability requirements 
Tailing factor: NMT 1.8 

Relative standard deviation: NMT 2.0% for six repli¬ 
cate injections 
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A na ly sis 

Samples; Standard solution and Sample solution 
Calculate the oercentage of the labeled amount of hyo¬ 
scyamine sulfate [CC 17 H 21 NOO 2 ■ H 2 SO 4 ■ 2H 2 OJ in the 
portion of Injectfon taken: 

Result = (r u /n) x (Q/C u ) x (Ki/K?) x 100 

r u - peak response from the Sample solution 

n - peak response from the Standard solution 

Cs - concentration of anhydrous hyoscyamine 
sulfate in the Standard solution (pg/mL) 

Cu = nominał concentration of hyoscyamine sulfate 
in the Sample solution (pg/ml) 

Mn ~ molecular weight of hyoscyamine sulfate, 

712.85 

Mri = molecular weight of anhydrous hyoscyamine 
sulfate, 676.83 

Acceptance criteria: 93.0%-107.0% 

5PECIFIC TESTS 

«PH<791): 3.0-6.5 

* Bacterial Endotoxjns Test (85): It contains NMT 714.3 

USP Endotoxin Units/mg of hyoscyamine sulfate. 

* Other Requirements: It meets the requirements m Injec - 

tions ond Implanted Drug Products (1) 

AOD1TIONAL REQUIREIV1ENT5 

* Packagimc and Storage: Preserve in single-dose or mul- 
tiple-dose containers, preferabiy of Type I glass, and storę 
at controiled room temperaturę. 

* USP Reference Standards (11) 

USP Endotoxin RS 

USP Hyoscyamine Sulfate RS 


Hyoscyamine Sulfate Orał Solutiora 

DEFIN1TION 

Hyoscyamine Sulfate Orał Soiution contains NLT 90.0% and 
NMT 110.0% of the labeled amount of hyoscyamine sul¬ 
fate [(Ci 7 H a NOi)i ■ H 2 SO 4 - 2 HjO]. 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtarned in the Assay. 

ASSAY 

* Procedurę 

Buffer: Transfer 13.6 g of monobasic potassium phos- 
phate to a 2000-mL volumetric fiask, dissolve in about 
1800 mL of water, adjust with phosphoric acid to a pH 
of 3.0 ± 0.1, dilute with water to volume, and fflter. 
Mobile phase: With continuous stirrfng, add 0.3 ml of 
triethylamlne to 1 800 mL of Buffer. Add 200 mL of are- 
tonitnle, and degas. 

Diluent: 0.01 N hydrochloric acid 
Standard stock sofution: 0.16 mg/mL of anhydrous hy¬ 
oscyamine sulfate from USP Hyoscyamine Sulfate RS in 
Diluent [NOTĘ—This solution may be stored in a refrig- 
crator for 30 days,] 

Standard solution: 4.8 jug/mL of anhydrous hyoscy¬ 
amine sulfate from the Standard stock soiution in Diluent 
Sample solution: 5 pg/mL of hyoscyamine sulfate from 
an appropriate volume of Orał Solution in Diluent Pass 
an aliguot through a suitabfe filter of 0.45-pm porę s\ze f 
and discard the First 5 mL of the filtrate. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 


Modę: LC 

Detector: UV 205 nm 
Columns 

Guard: 3-mm x 4-mm; packing LII 
Anafytical: 4.6-mm x 15-cm; 4-pm packing LII 
Cofumn temperaturę: 30° 

Flow ratę: 1 .0 mL/min 
Injection voIume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1.8 

Relative standard deviation: NMT 2 . 0 % for six replt- 
cate injections 
Analysis 

Samples: Standard solution and Sample sofution 
Calculate the percentage of the labeled amount of hyo¬ 
scyamine sulfate [(C 17 H 23 NOO 2 * H 2 SO 4 - 2 H 2 O] in the 
portion of Orał Soiution taken: 

Result - (rufrś) x (Cs/Cu) x (Mn/Mrt) x 100 

r u - peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs - concentration of anhydrous hyoscyamine 
sulfate in the Standard solution (jig/mL) 

Cu - nominał concentration of hyoscyamine sulfate 
in the Sample solution (pg/mL) 

Kr - molecular weight of hyoscyamine sulfate, 

712.85 

M t2 = molecular weight of anhydrous hyoscyamine 
sulfate, 676.83 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

• Uniformitv of Dosage Units (905) 

For slngle-unrt containers 
Acceptance criteria: Meets the reguirements 
« Deuverabie VOLUME (698) 

For multiple-unit containers 
Acceptance criteria: Meets the reguirements 

SPECIFIC TESTS 

• PH (791): 3.0-6.5 

ADDITIONAL REQUVREMENT5 

* Packaging and Storage: Preserve in tight, light-resistant 
containers, and storę at controiled room temperaturę. 

* usp Reference standards (11) 

USP Hyoscyamine Sulfate RS 


Hyoscyamine Sulfate Tablets 

DEFINITION 

Hyoscyamine Sulfate Tablets contain NLT 90.0% and NMT 
110 , 0 % of the labeled amount of hyoscyamine sulfate 
[(CuHhNOj)* ■ H2SO4 * 2^0], 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 

soiution corresponds to that of the standard sofution , as 
obtained in the Assay. 

* B. Identification Tests—General, Sulfate (191): A 
ffltered solution of Tablets meets the reguirements of the 
tests. 

ASSAY 

* PROCEDURĘ 

Buffer: Transfer 13.6 g of monobasic potassium phos- 
phate to a 2000 -ml volumetric fiask, dissolve in about 
1800 mL of water, and adjust with phosphoric acid to a 
pH of 3.0 ±0.1. DiJute with water to volume, and filter. 
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Mobile phase: With continuous stirring, add 03 mL of 
triethylamine to 1800 mL of Buffer, Ada 200 mL of ace- 
toni tri le and degas. 

Diluent: 0.01 N hydrochloric acid 
Standard stock solution: 0.16 mg/mL of anhydrous hy¬ 
oscyamine sulfate from USP Hyoscyamine Sulfate RS in 
Diluent [Notę—T his solution may be stored in a refrig- 
erator for 30 days.] 

Standard solution: 4.8 pg/mL of anhydrous hyoscy¬ 
amine sulfate from the Standard stock solution in Diluent 
Tropie add solution: 3 pg/mL of tropie add in Diluent 
System suitability solution: Transfer 3.0 mL of the 
Standard stock solution into a 100-mL volumetric fiask, 
add 4.0 mL of the Tropie ocid solution , and dEiute with 
Diluent to voiume. 

Sample soiution: Finely powder NLT 20 Tabiets. Trans¬ 
fer a guantity of the powder equivalent to 0.125 mg of 
hyoscyamine sulfate to a 25-mL volumetric fiask. Add 
20 mL of Diluent , and sonicate for 15 min with occa- 
sional swiriing. Allow to cooE to room temperaturę, and 
dllute with Diluent to volume. Pass an aliguot through a 
sultabie filter of 0 . 45 -pm porę size, and discard the first 
5 mL of the fil tratę. 

Chromatographic system 
(See Chmmatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 205 nm 
Columns 

Guard: 3-mm X 4-mm; packing LII 
Analytical: 4.6-mm x 15-tm; 4-pm packing LII 
Column temperaturę: 30° 

Ffow ratę: 1.0 mL/mln 
Injection volume: 50 pL 
System suitability 
Sample: System suitability solution 
[Noi£—The elution order h the tropie acid peak, fol- 
lowed by the hyoscyamine peak.] 

Suitability requirements 
Resolution: NLT 1.5 between tropie acid and 
hyoscyamine 

Tailing factor: NMT 1 .8 for the hyoscyamine peak 
Relative standard deviation: NMT 2.0% for six repli- 
cate injections 
Analysis 

Sam pies: Standard solution and Sample solution 
CalcuJate fhe percentage of the labeled amount of hyo- 
seyamine sulfate [(C^H^NGsJz * H^SCM ■ 2 H 2 O] in the 
portion of Tabiets taken: 

Resuit = (ru/Ts) x (C 5 /CJ x (Mn/Ma) x 100 

ru = peak response from the Sample soiution 

r$ = peak response from the Standard solution 

Cs - concentration of anhydrous hyoscyamine 
sulfate in the Standard solution (pg/ml) 

Cu = nominał concentration of hyoscyamine sulfate 
in the Sample solution (ug/mL) 

M r i = moiecular wefght of hyoscyamine sulfate, 

712.85 

M a - molecular weight of anhydrous hyoscyamine 
sulfate, 676.83 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* Disintecratjon (701): 15 min 

® Umiformitv of Dosage Units (905): Meet the 
reguirements 

ADDITIONAl REQUfR£MENTS 

• Packagimg and STORAGE: Preserve in ttght, light-resistant 

contatners. 


* USP Reference Standards (11) 
USP Hyoscyamine Sulfate RS 


[HlyproroeSiose_ 

Portions of this monograph that are national USP text, and 
are 110 L pait of the harmonized text, are marked with 
symbois (%) to spedfy this fact. 

Cellulose, 2-hydroxypropyl methyl ether; 

Cellulose hydroxypropyt methyl ether [9004-65-3]. 

DEFINITION 

Hypromeilose is a methyl and hydroxypropyl mixed ether of 
celfuiose. It contains, calculated on tne dried basis, 
methoxy (-OCH 3 : 31.03) and hydroxypropoxy 
(-OC3H0OH: 75.09) groups conforming to the limits for 
the types of Hypromeilose (hydroxypropyl methylcel- 
lutose) setfortn in the Łabie below. 


Substitution 

Type 

IVIethoxy 

f°/o> 

Hy d roxy p ropi>xy 

_ 

Min. 

Max, 

Min. 

Max. 

1828 

16.5 

20.0 

23.0 

32.0 

2208 

19.0 

24.0 

4,0 

12.0 

2906 

27.0 

30.0 

4.0 

7.5 

2910 

28.0 

30.0 

7,0 

12.0 


IDENTIFICATION 

® A. 

Sample: I g 

Analysis: Gently add the Sample to the top of 100 mL 
of water in a beaker, and allow to disperse over the 
surface, tapping the top of the Container to ensure an 
even dispersion of the substance. Allow the beaker to 
stand for 1-2 min. 

Acceptance criteria: The powdered materiał aggregates 
on the surface. 

® B, 

Sample: 1 g 

Analysis: Add the Sample to 100 ml of boiling water, 
and stir the mixture using a magnetic stirrer with a bar 
25-rnm Jong. 

Acceptance criteria: A siurry is formed, but the pow¬ 
dered materiał does not dissolve. Coo! the siurry to 10°, 
and stir using a magnetic stirrer: the resulting !iquid is a 
elear or slightly turbid solution with tbickness depen¬ 
dent on the yiscoslty grade. 

«■ C. 

Solution A: Sulfuric add and water (9 in 10). [NOTĘ— 
Carefuliy add sulfuric acid to water J 

Sample soiution: 0.1 mL of the solution prepared for 
Identification test B 

Analysis: To the Sample solution add 9 mL of Solution A t 
ano shake. Heat in a water bath for exactiy 3 min, im- 
mediately cool in an ice bath, and add carefuliy 0.6 mL 
of ntnhydrin TS. Shake, and allow to stand at 25°. 

Acceptance criteria: A red color develops at first that 
changes to purple wjthin 100 min. 

® D. 

Sample solution: 2-3 mL of the solution prepared for 
Identification test fi 

Analysis: Pour the Sample soiution onto a giass slide as 
a thin film, and allow tne water to evaporate. 

Acceptance criteria: A coherent, elear film forms on 
the glass slide. 

* E. 

Sample solution: 50 ml of the solution prepared in 
Identification test B 
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Analysis: Add the Sompfe solution to exactly 50 mL of 
water in a beaker. Insert a thermometer into the solu- 
Li on. Stir the solution on a magnetic stirrer/hot piąte, 
and begin heating at a ratę of 2' 3 -57min. Determine 
the temperaturę at which a turbidity increase begins to 
occur, and designate this temperaturę as the floccuia- 
tion temperaturę. 

Acceptance criteria; The flocculation temperaturę is 
higher than 50 D . 

AS5AY 

* Procedurę 

[CAUT10N—Hydriodic acid and its reaction byproducts are 
highly toxic. Perform all steps in the preparation of the 
Standard solution and the Sample solution In a properly 
functioning hood. Specific safety practices to be followed 
are to be identified to the analyst performing this test.] 
Apparatus: For the reaction vial, use a 5-mL pressure- 
tight serum vfal, 50 mm in height, 20 mm in outside 
diameter, and 13 mm in inside diameter at the mouth. 
The vial ts equipped with a pressure-tight septum with 
a polytetrafluoroethylene-faced butyl rubber and an air- 
tight seal using an afuminum crimp or any sealing sys¬ 
tem that provides suffident airtrghtness. Use a heater 
having a heating module that bas a sguare-shaped alu- 
minum błock with holes 20 mm In diameter and 
32 mm in depth, into which the reaction vial fits. The 
heating module is also eguipped with a magnetic stirrer 
capable of mixing the contents of the via!, or use a 
reciprocal shaker that performs a redprocating motion 
of about 100 times/min. 

Hydriodic acid: Use a reagent with a typical concentra- 
tion of hydrogen iodide (HI) of about 57%. 

Internal standard solution: 30 mg/mL of n-octane in 
oxyfene 

Standard solution: Into a suitable serum vial, weigh 
be twe en 60 and 100 mg of adipic acid, and add 2.0 ml 
of Hydriodic acid and 2.0 mL of Interna! standard solu¬ 
tion. Cfose the via! sec u refy with a suitable septum stop* 
per. Weigh Lhe vial and contents, add between 15 and 
22 iiL of isopropyl iodide through the septum with a 
syringe, weigh again, and calculate the weight of iso- 
propyl iodide added, by difference. Add 45 jiL of 
methyl iodide simitarly, weigh again, and calculate lhe 
weight of methyl iodide added, oy difference. Shake 
the reaction vial well, and a Iław tne layers to sępa ratę. 
Use the upper layer as the Standard solution. 

Sample solution: Transfer 0.065 g of Hypromellose to a 
5-mL thick-walled reaction vial eguipped with a pres- 
sure-tight septum-type closure, add between 60 and 
100 mg of adipic acid, and pipet 2.0 mL of internal 
standard solution into the viaL Cautiously pipet 2.0 ml 
of Hydriodic add into the mixture, immediately cap the 
vial tightly, and weigh. Using the magnetic stirrer 
eguipped in the heating module, or using a reciprocal 
shaker, mix the eon ten ts of the viaf continuously, heat¬ 
ing and maintaining the temperatur© of the contents at 
1 30 ± 2° for 60 min. If a reciprocal shaker or magnetic 
stirrer cannot be used, shake the vial well by hand at 
5-min intervals during the fnitial 30 min of the heating 
time. Allow the vial to cool, and weigh. If the weight 
loss is >0.50% of the contents or there is evidence of a 
leak, disrarrl lh*> mixture, and prepare another Sample 
solution. 

Chromatographic system 

(See Chromatograpny {621), System Suitabliity.) 

Modę: CC 

Detector: Thermal conductivity or hydrogen flame- 
ionization 

Column: 3-4-mm x 1.8-3-m glass; packed with 20% 
liquid phase Cl on 100-120-mesh support 51 D that is 
not sManized. [Notę —Use a column givincj welbre- 
solved peaks of methyl iodide, isopropyl iodide, ąnd 
the internal standard, In that order.J 


Column temperaturę: 100" 

Carrier gas: Use helium with the thermal conductivfty 
detector; helium or nitrogen can be used for the hy¬ 
drogen flame-ionization detector. 

Flow ratę: With the Standard solution , adjust the flow 
ratę so that the retention time of the internal standard 
is about 10 min, 

Injection volume: 1-2 jiL 
Analysis 

Samples: Upper layer of the Standard solution and the 
Sample solution 

Calculate the percentage of methoxy (-OCH 3 ) in the 
portion of Hypromellose taken: 

Result = 21.864 x (R Uo /R ia ) x (W S JW U ) 

Rua = peak area ratio of methyl iodide to n-octane 
from the Sample solution 

Rso = peak area rafio of methyl iodide to n-octane 
from the Standard solution 
W ia = weight of methyl iodide in the Standard 
solution (mg) 

W u = weight of Hypromellose, calculated on the 
dried basis, taken for the Sample solution 
(mg) 

Calculate the percentage of hydro xypropoxy 
(-GC 3 H&OH) in the portion of Hypromellose taken: 

Result = 44.1 7 x (/W%) x (łVW Wu) 

Rub = peak area ratio of isopropyl iodide to n-octane 
from the Sample solution 

Rst 3 = peak area ratio of isopropyl iodide to n-octane 
from the Standard solution 
Wy, - weight of isopropyl iodide in the Standard 
solution (mg) 

Wu - weight of Hypromellose, calculated on the 
dned basis, taken for the Sample solution 
(mg) 

Acceptance criteria: See the limits, calculated on the 
dried basis, in the table in the Definition. 

IMPURITIE5 

* RES1DUE ON IGNITION (281) 

Sample: 1.0 g 

Acceptance criteria: NMT 1.5% 

Delete the foflowing: 

Heavy Metals, Method III (231) 

Analysrs: Method III is followed with the foliowi ng ex- 
ceplion. For the Standard Preparation , the addition of 
2.0 mL of the Standard iead Solution ts transferred 
before heatinct instead of following heating. 

Acceptance criteria: NMT 20 ppm# coffidan.iod.ioiBj 

SPECIFIC TESTS 

* PH (791) 

Sample: Use the solution prepared in the tests for 
V7scos/fy. 

Analysis: Read the mdicated pH value after the probe 
has been immersed for 5 ± 0.5 min. 

Acceptance criteria: 5.0 8.0 
■ Loss on Drying (731) 

Sample: 1.0 g 

Analysis: Dry the Sample a i 105° for 1 h. 

Acceptance criteria: NMT 5.0% 

* Viscosity—Capillary Methods (911) and Viscositv—R o- 

tational Methods (912) 

Method 1: This method is applied to hypromellose 
samples with a viscosity type of less than 600 mPa ■ s, 
Sample solution: Transfer a ouantity of Hypromellose 
equivalent to 4 g of solids, calculated on the dried ba¬ 
sis, to a tared, wide-mouth centrifuge bottle. Add hot 
water (90°-99 r> ) to obtain a total weight of the sample 
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and water of 200,0 g. Capping the bottle, stir by me- 
chanical means at 400 i 50 rpm for 10-20 min untii 
the particles are thoroughiy dispersed and wetted out. 
Scrape down the walls of the bottle with a spatula, if 
necessary, to ensure that there h no undissolved mate¬ 
riał on the sides of the bottle, and continue the stfrring 
En a cooling water bath eguiJibrated at a temperaturę 
below 10° for another 20-40 min. Adjust the solution 
weight, if necessary, to 200 0 g, using rold water. 
Centrifuge the solution, if necessary, to expel any en- 
trapped air. If any foam is present, remove with a 
spatula. 

Analysb: Determine the viscosity at 20 + 0.1 Q in a suit- 
able viscometer of the Ubbelohde type as directed in 
Viscosity—Ca pi! la rys Methods (911). 

Acceptance oriteria: 80%-120% of the viscosrty 
stated on the labei 

Method 2: This method is applied to hypromeElose 

samples with a viscosity type of 600 m Pa ■ s or higher. 

Sampfe solution: Transfer a guantity of HypromeElose 
equivafent to 10 g of solids, calculated on the dried 
basis, to a tared, wide-mouth eentrifuge bottle, and 
add hot water (90 p -99°) to obtain a to tal weight of 
the sample and water of 500.0 g. Capping the bottle, 
stir by mechanical means at 400 ±50 rpm for 10-20 
min untii the partides are thoroughly dispersed and 
wetted out Scrape down the walls of the bottie with a 
spatula, if necessary, to ensure that there is no undis- 
solved materiał on the sides of the bottle, and con¬ 
tinue the stirring In a cooling water bath equilibrated 
at a temperaturę below 10° for another 20-40 min. 
Adjust the solution weight, if necessary, to 500,0 g, 
using cold water. Centrifuge the soiution, if necessary, 
to expel any entrapped air. If any foam Is present, re¬ 
ma ve with a spatuia. 

Analysis: Equip a suitable single-cylinder type rota- 
tionai viscometer (Brookfield type LV Model, or equiva- 
lent), and determine the viscostty of this solution at 
20 + 0,1° under the operating conditions specified in 
Tobie L 


TabJe 1 


Labeied Viscosity 
f mPa ■ 

Rotor 

No. 

Revolution 

(rpm) 

Galcuktion 
Mufti pif er 

600 or morę and 
less than 1400 

3 

60 

20 

1400 or morę and 
less than 3500 

3 

12 

100 

3500 or morę and 
less than 9500 

4 

60 

100 

9500 or morę and 
less than 99.500 

4 

6 

1000 

99,500 or morę 

4 

3 

2000 


a The Labeied Yiscosity is based on the manufattureds specTficatEons. 


AlEow the sptndle to rota te for 2 min before taking the 
measurement. AEiow a rest period of at least 2 min 
between subseguent measurements. Repeat the oper- 
ation twice to rotate the spindle as specified above, 
and average the three readlngs. 

Acceptance cnteria: 75%-14G% of the viscosity 
stated on the label 

ADDITIONAL REQUIREIVIENT5 

o +PACKAGING and Storage: Preserve in well-dosed ton- 
tainers. No storage reąuirements are specified.* 


* Iabeling; Label it to indicate its substitution type and its 
nominał viscosity value in millipascals per second (mPa * 
*)■ 


HypronieBlose Ophthalmic Solution 

» Hypromellose Ophthalmic Solution is a sterile 
solution of Hypromellose. (t contains not less 
than 85.0 percent and not morę than 115.0 per- 
cent of the labeied amount of Hypromellose 
(hydroxypropyl methylcellulose). It may contain 
suitable antimicrobial, buffering, and stabifizing 
agents. 

Fackaging and storage —Preserve in tight containers. 

USP Reference standards (11 }— 

USP Hypromellose RS 

Gdentifkafaon— 

A: Pour a few mL of Ophthalmic Solution onto a glass 
piąte, and atlow the water to evaporate: a thin, self-sus- 
taining film results. 

B: Heat 5 mL of Ophthalmic Soiution in a test tubę over 
a iow fJame: the warm solution turns cloudy but ciears upon 
chilling. 

Ster i lity Tests (71): meets the reguirements. 
pH (791): between 6.0 and 7.8. 

Assay— 

Standard preparation —Dissolve a suitable quantitv of USP 
Hypromellose RS, accurately weighed, in water, and dilute 
quantitatively with water to obtain a solution having a 
known concentration of about 100 jug per mL. 

Assoy preporof/on—Dilute an accurately measured volume 
of Ophthalmic Solution quantitatively with water to obtain a 
solution having an equivalent concentration of about 
lOOpg of hypromellose per mL, 

Procedurę —Pipet 2 mL each ofthe Standard preparation, 
the Assay preparation , and water to provide a blank, into 
sępa ratę, glass-stoppered test Lubes. To each tubę add 
5,0 mL of diphenylamine solution (prepared by dissolving 
3.75 g of colorless diphenylamine crystals in 150 ml of gia- 
cial acetic acid and cfiluting the solution with 90 mL of ny- 
drochloric add), mix, and immediately insert the tubes into 
an oil bath at 105° to 110° for 30 minutes, the temperaturę 
being kept uniform within 0,1° during heating. Remove the 
tubes, and place thern in an ice-water bath for 10 minutes 
or untii thoroughly cool. At room temperaturę and using a 
suitable spectrophotometer, concomitantly determine the 
absorbances of the Solutions from the Standard preparation 
and the Assav preparation at 635 nm, using the water solu¬ 
tion as the blank. Calculate the quantity, in mg, of hypro¬ 
mellose in each ml of the Ophthalmic Solution taken by the 
formula: 

0.001 Cd(A u f A s ) 

in whlch C is the concentration, in pg per mL, of USP Hy- 
promeflose RS in the Standord preparation; d is the dilution 
tactor used to obtain the Assay preparation; and Au and As 
are the absorbances of the Solutions from the Assay prepara¬ 
tion and the Standard preparation, respectively. 
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Ibuprofen 



CuHiaO? 206.28 

Benzeneacetic acid, rc-methyl-4-(2-methylpropyf), (+)-, 
(±)-p4sobutylhydratropic add. 

(±)-2-(p-lsobuty!pheny!)propfonfc add [15687-27-1]. 

(±) Mśxture [58560-75-1]. 

» Ibuprofen contains not less than 97.0 percent 
and not morę than 103.0 percent of Ci 3 l~hg02, 
calculated on the anhydrous basis, 

Packaging and storage —Preserve in tight containers. 

USP Reference standard* (11)— 

USP Ibuprofen RS 

USP Ibuprofen Related Compound C RS 

Id en t ificat i on— 

A: Infrared Absorption (197M)—Do not dry specimens. 

B: Ultraviolet Absorption (197U)— 

Solution: 250 jag per mL. 

Medium: 0.1 N sodium hydroxide. 

Respective absorptiwtles at 264 nm and 273 nm, calcu¬ 
lated on the anhydrous basis, do not diTfer by morę than 
3.0%. 

C: The chromatogram of the Assay preparation obtained 
as directed in the Assay exhtbit$ a major peak for ibuprofen, 
the retention trme of which, relative to that of the interna! 
standard, corresponds to that exhibiled in the chromato- 
gram of the Standard preporation, obtained as directed in 
the Assay, 

Water Determination, Method i (921); not morę than 

1 . 0 %. 

Residue on ignition (281): not morę than 0.5%. 

Detete the foliowing: 

*Heavy metals, Method i! (231): 0.002%,# corticiaj i-j a r*- 2 oia> 
Chromatographic purity— 

Mobile ph ose—Preparę a suitable filtered mlxture of 
water, previously adjusted with phosphoric acid to a pH of 
2.5 and acetonitrile (1 340:680). Make adjustments rf neces- 
sary (see System Suitability under Chromatography (621)). 

Test preparation —Prepare a solution of Ibuprofen in ace¬ 
tonitrile containing about 5 mg per ml. 

Resoiution soiution —Prepare a solution in acetonitrile con¬ 
taining In each ml about 5 mg of Ibuprofen and 5 mg of 
valerophenone. 

Chromatographic system (see Chromatography (621))—The 
liquld chromatograph is equ?pped with a 214-nm detector 
and a 4-mm x 15-cm column that contains 5-pm packing 
LI and is maintained at 30 ±0.5°. The flow ratę is about 
2 mL per minutę. Chromatograph a series of 5-pL injections 
of the Test preporation to condition the column. Chromato¬ 
graph the Resoiution solution , and record the peak responses 
as directed for Procedurę: the relative retention dmes are 
about 0.8 for va!erophenone and 1.0 for ibuprofen, and the 
resoiution, R f between the valerophenone peak and the 
ibuprofen peak is not less than 2.0. 

Procedurę —{notę—U se peak areas where peak responses 
are indicated.] Injeot about 5 pi of the Test preporation into 
the chromatograph, record the chromatogram, and meas- 


ure the peak responses. Calculate the percentage of each 
fmpurity taken by the formula: 

100 r,/r, 

in whtch n is the response of an individual peak, other than 
the solvent peak and the main ibuprofen peak, and ry is the 
sum of the responses of all the peaks, excluding that of the 
so|vent peak; not morę than 0,3% of any mdividual impurity 
is found, and the sum of all the individual impurities found 
does not exceed 1.0%. 

Limit of Ibuprofen related compound C— Using the 
chromatograms of the Assoy preporation and the ibuprofen 
related compound C standard sofution , obtained as directed 
in the Assay, calculate the percentage of ibuprofen related 
compound C (CuHi«0) in the portion of Ibuprofen taken by 
the formula: 

lQ t Q0Q(aW)(RufRs) 

in which C is the concentration, in mg per mL, of USP 
Ibuprofen Related Compound C RS in the Ibuprofen related 
compound C standard sofution; W \s the weight, in mg, of 
Ibuprofen taken to prepare the Assoy preporation; and Ru 
and Ri are the peak response ratfos of ibuprofen related 
compound C to vaferophenone obtained irom the Assay 
preporation and the Ibuprofen related compound C standard 
solution , respectively: not morę than 0.1% is found. 

Assay— 

Mobilephase —Dissolve 4.0 g of chloroacetic add in 
400 mL of water, and adjust with ammonium hydroxide to 
a pH of 3.0. Add 600 mL of acetonitrile, filter, and degas. 
Make adjustments if necessary (see System Suitability under 
Chromatography (621)). 

InternaI standard solution —Prepare a solution of valer- 
ophenone in Mobile phase having a concentration of about 
0.35 mg per mL. 

Standard preporation—D isso!ve an accurately weighed 
guandty of USP Ibuprofen RS in Internal standard solution to 
obtain a solution having a known concentration of about 
12 mg per mL. 

Ibuprofen related compound C standard solution —Quan- 
titativeiy dissolve an accurately weighed quantitv of USP 
Ibuprofen Related CompoundC RS in acetonitrile to obtain 
a solution having a known concentration of about 0.6 mg 
per mL. Add 2.0 mL of thls stock solution to 100.0 rnL of 
internal standard solution, and mix to obtain a solution hav- 
ing a known concentration of about 0.012 mg of ibuprofen 
refated compound C per mL. 

Assay preporation— Transfer about 1200 mg of Ibuprofen, 
accurately weighed, to a 100-mL volumetric Fiask, dilute 
with Internal standard soiution to volume, and mix, 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eouipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI. 

The flow ratę Is about 2 mL per minutę. Chromatograph the 
Standard preporation , and record the peak responses as di¬ 
rected for Procedurę: the relative retention times are about 
1.4 for the interna! standard and 1,0 for ibuprofen; the reso¬ 
iution, R, between ibuprofen and the interna! standard is 
not less than 2,5; and the rebtive standard deviation for 
replicate injections is not morę than 2,0%, Chromatograph 
the Ibuprofen related compound C standard solution , and re¬ 
cord the peak responses as directed for Procedurę: the rela- 
tive retention times are about 1.0 for valerophenone and 
1.2 for ibuprofen related compound C; the resoiution, fi, 
between valerophenone and ibuprofen related compound C 
is not less than 2.5; the taiłing factors for the indiviaual 
peaks are not morę than 2.5; and the relative standard 
devfation for replicate injections is not morę than 2.0%. 

Procedurę— Separatefy inject equal yolumes (about 5 |iL) 
of the Standard preparation , the Assoy preporation, and the 
Ibuprofen related compound C standard solution into the 


USP Monographs 






USP Monographs 


4556 Ibuprofen / Offidal Monographs 


USP 40 


chromatograph, record the chra mato g ram s, and measure 
the responses for the major peaks. Calcu la te the quantity, in 
mg, of CnhhaO? in the portion of Ibuprofen taken by the 
formula: 

100C (Ruf R s ) 

in which C is the concentration, in mg per mL, of USP 
Ibuprofen RS in the Standard preparation; and R y and $ 5 are 
the peak response ratlos obtained from the Assay prepara¬ 
tion and the Standard preparation, respective]y. 


CbnaproferB Qra8 Su speirc sloia 

DEFINITION 

Ibuprofen Orał Suspension contains NLT 90.0% and NMT 
110.0% of the labeled amount of ibuprofen (CuHtsCh), 

GDENT9BCATION 


Change to read: 

* A. A The UV absorption spectra of the ibuprofen peak of 
the Sample solution exhibil maxima and minima at Lhe 
same wavelengths as those of the Standard solution , as 
obtained in the Assay.* USP4Q 

Delete the foliowing: 

B. BnFRARED AbSORPTIOM (197K) 

Standard and Sam ple: Evaporate about 20 drops of 
the Standard solution and the Sample solution fetamed 
from identificdfjpn test A to dryness in a current of air 
without heatlng. 

Acceptance criteria: Meets the requirements. Ai; j^ 

Add the following: 

A * B. The retention time of the ibuprofen peak of the Sam * 
ple solution corresponds to that of the Standard solution , 
as obtained in the 

ASSAY 


Change to read: 

* Procedurę 

^Mobile phase: Dissolve 1.52 g of monobasic potas- 
sium phosphate in 560 mL of water Adjust witn phos- 
phoric add to a pH of 2.05 if necessary. Add 440 mL of 
tetrahydrofuran and mix. 

Diluent: Methanol and water (1:1) 

Standard solution: 0.4 mg/mL of USP Ibuprofen RS in 
Diluent 

Sample solution: Nominally 0.4 mg/mL of ibuprofen in 
Diluent prepared as follows. Transfer a suitable amount 
of Orał Suspension to a suitable voiumetric fiask. Add 
about 60% of the finał volume of Diluent. Sonicate for 
45 min. Cool and d ilu te with Diluent to volume, 

Chromatographic system 
(See Chromatography (621 ), System Suitability.) 

Modę: LC 

Detector: UV 254 nm. For Identification A, use a dh 
ode-array detector in the rangę of 200-400 nm. 
Coiumn; 4.6-mm x 15-cm; 5-pm packing L7 
FIow ratę: 1.0 ml/min 
injection volume: 25 pL 
Run time: NLT 1,9 ttmes the retention time of 
ibuprofen 


System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 3.0 
Relative standard detfiation: NMT 2.0% 

An a łysi s 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
ibuprofen {Ci 3 HtaOz) in Lhe portion of Orał Suspension 
taken: 

Result = (fy/Cs) x (C s /Cu) x 100 

r L! = peak response of ibuprofen from the Sample 
solution 

rs 4 peak response of ibuprofen from the Standard 
solution 

Q - concentration of USP Ibuprofen RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of ibuprofen in the 
Sample solution (mg/mL)^^ 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
* DlSSOLUTION (711) 

Medium: pH 7.2 phosphate buffer (see Reagents, Indica- 
tors f and Solutions — Buffer Solutions); 900 ml 

Apparatus 2: 50 rpm 
Time: 60 min 

Buffer: Di lute 0.7 mL of phosphoric add with water to 
obtain 1000 ml of 0.01 M phosphoric acid. 

Mobile phase: Acetonitrile and Buffer (37:63) 

Internal standard solution: 0.3 mg/mL of benzophe- 
nonę in acetonitrile 

Standard stock solution: Dissolve a guantity of USP 
Ibuprofen RS in Medium to obtain a solution with a 
known concentration of 0.011/ mg/mL, / belng the la¬ 
beled amount of ibuprofen in the Ora! Suspension, in 
mg/mL. 

Standard solution: Interna! standard solution and Stan¬ 
dard stock solution (1:1), passed through a suitable filter 
of 0.5-pm or finer porę size 

Sample stock solution: Filier a portion of the solution 
under test. 

Sample solution: Internal standard solution and Sample 
stock solution (1:1), passed through a suitable filter of 
0.5-pm or finer porę size 

Density: Using a tared 50-mL yolumetric fiask, weigli 
50 mL of Orał Suspension that has been previously wefl 
shaken to ensure homogenelty. Allow to stand unttl the 
entrapped air has risen, and invert carefully just prior to 
transfer ring it to the yolumetric fiask. From the ob- 
served weight of 50 mL of Orał Suspension, calculate 
the density of Orał Suspension in g/ml. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Coiumn: 4.6-mm x 15-cm; 5-jim packing L7 
Flow ratę: 2 m L/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for benzophenone 
and ibuprofen are 0.9 and 1.0, respectively.] 

Suitability requirements 

Resolution: NLT 1.5 between benzophenone and 
ibuprofen 

Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Using an accurately tared syrfnge, draw about 1 0 mL of 
welT-mbced Orał Suspension into the syringe, which Is 
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connected to tubing, and weigh. [Notę—T he tubing 
of the syringe is placed tnto a zonę that is between 
the surface of the Medium and the top of the rotating 
blade.] Express the Orał Suspenslon into the Medium . 
Promptly reweigh the syringe and deternnine the 
weight, in g, of Orał Suspension added to fhe Medium * 
Caleuiate the percentage of the labeled amount of 
ibuprofen (CriHinCb) afssolved: 

Result = (Ra/Rs) *QxVx (D/Wa) x (1/i) x 100 

Ru - peak area ratio of ibuprofen to benzophenone 
from the Sample soiution 

fts = peak area ratio of ibuprofen to benzophenone 
from the Standard soiution 
C s - concentration of USP ibuprofen RS in the 
Standard soiution (mg/mL) 

V = volume of Medium, 900 mL 
D = density of Orał Suspension (g/mL) 

W u “ weight of the portion of Orał Suspension 
added to the Medium (g) 

L = tabel claim (mg/mL) 

Toterances: NLT 80% (Q) of the labeled amount of 
ibuprofen (CuHisOz) is di$solved. 

* Uniformity of Dosage Units (905) 

For single-untt containers 
Acceptance criteria: Meets the reguirements 

• DELIVERABLE VQLUM£ (698) 

For mufciple-unit containers 
Acceptance criteria: Meets the requirements 

IMPURITIES 


Delete r/ie foftowing: 

a. limit of Ibuprofen Reiated Compound C 

Mobiie phase and Diluent: Proceed as directed in the 
Assay 

Standard stock soiution 1: 0,5 mg/mL of USP 
ibuprofen Related Compound C RS in acetonitriie 
Standard stock soiution 2: 0 03 mg/mL of USP 
Ibuprofen Related Compound C RS prepared by dllut- 
ing Standard stock soiution 1 with Diluent 
Standard soiution: 0.0012 mg/mL of USP Ibuprofen 
Related Compound C RS prepared as foilows. Transfer 
2.0 mL of Standard stock soiution 2 to a 50-mL yolumeb 
ric fiask, add 18 mL of Diluent , dii u te to volume with 
acetonitriie, and pass through a suitable filter of 0,22 
(jm porę size. 

Sample soiution: Transfer 20*0 ml of the Sample stock 
soiution prepared in the Assay to a 50-mL volumetrio 
fiask, di lute to volume with acetonitriie, and pass 
through a suitable filter of 0.22 jim porę size. 

System suitability soiution: Transfer 1.5 mL of the 
Standard stock soiution 1 and 9 mL of the Standard stock 
soiution prepared in the Assay to a 25-mL yolumetric 
I łask, dilute with acetonitriie to volume, and pass 
through a suitable filter of 0.22 jim porę size* This solu- 
tlon contains about 0*03 mg/mL of ibuprofen related 
compound C and 04 mg/mL of ibuprofen. 
Chromatogiaphtc system 
(See Chromatography {62^, System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L7 
Ffow ratę: 2 mL/min 
Injection vofume: 35 pt 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

[Notę—T he relative retention limes for ibuprofen re¬ 
lated compound C and ibuprofen for System suitability 
soiution are 1.3 and 1.0, respeclively*] 


Suitability requirements 

Resoiutron: NLT 1,5 between ibuprofen related com¬ 
pound C and ibuprofen, System suitability soiution 
Tarling factor: NMT 2*0, System suitability soiution 
Relatlve standard deviation: NMT 2.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Cakulate Lhe percentage of ibuprofen related rnm- 
pound C in the portion of Tablets taken: 

Result = (fu/n) x (Cs/G) x 100 

r v = peak area of ibuprofen related compound C 
from the Sample soiution 

rs = peak area of ibuprofen reiated compound C 
from the Standard soiution 
Cs = concentration of USP Ibuprofen Related 

Compound C RS in the Standard soiution 
(mg/mL) 

Cu - nominał concentration of ibuprofen in the 
Sampfe soiution (mg/mL) 

Acceptance criteria: NMT 0.25%*^^ 

Add the Mlowing: 

*• ORCANIC IMPURITIES 

Mobile phase, Diluent, and Sampłe soiution: Proceed 
as directed in the Assay . 

System suitability soiution: 04 mg/mL of USP 
ibuprofen RS, 0.004 mg/mL each of USP Ibuprofen Re¬ 
lated Compound C RS and USP Ibuprofen Related Com¬ 
pound ) RS, and 0.0169 mg/mL of USP Benzoic Acid RS 
h Diluent 

Sens!tivlty soiution: 0*0002 mg/mL each of USP 
Ibuprofen Related Compound J RS and USP Ibuprofen 
Reiated Compound C RS in Diluent 
Standard soiution A: 0.0002 mg/mL of USP Ibuprofen 
RS in Diluent 

Standard soiution B: 0.004 mg/mL each of USP 
Ibuprofen Related Compound J RS and USP Ibuprofen 
Related Compound C RS in Diluent 
Chromatographic system: Proceed as directed in the 
Assay t except for the Detector, 

Detectors 

For the quantitation of unspecified degradation 
Products: UV 220 nm 

For the guantitation of ibuprofen related com¬ 
pound C and ibuprofen related compound J: UV 

254 nm 

System suitability 

Samples: System suitability soiution , Sensitmty soiution, 
Standard soiution A t and Standard soiution B 

Suitability reguirements 

For the quantitation of unspecified degradation 
products 

Resoiutron: NLT 2.0 between benzoic acid and 
ibuprofen related compound ); NLT 2.0 between 
ibuprofen related compound j and ibuprofen related 
compound C; NLT 2.0 between ibuprofen related 
compound C and ibuprofen, System suitability 
soiution 

Reiative standard devlatlon: NMT 10.0%, Standard 
soiution A 

For the quantitation of ibuprofen reiated com- 
ound [and ibuprofen related compound C 
esolutron: NLT 2*0 between benzoic acid and 
ibuprofen reiated compound J; NLT 2*0 between 
ibuprofen related compound j and ibuprofen related 
compound C; NLT 2.0 between ibuprofen related 
compound C and ibuprofen, System suitability 
soiution 
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Retative standard deviation: NMT 2.0% for 
ibuprofen related compound ] and ibuprofen related 
compound C, Standard soiution 8 
Signal-to-noise ratio: NLT 10 for ibuprofen related 
compound J and ibuprofen related compound C, 
Sensitiviły soiution 

Analysis 

Sampfes: Sample soiution, Standard soiution Ą and 
Standard soiution B 

Calculate the percentage of ibuprofen related conv 
pound ) and ibuprofen related compound C in the 
portion of Orał Suspens jon taken: 

Result - (ru/r$) x (Cs/Gy) x 100 

r u = peak response of ibuprofen related compound 
j or ibuprofen related compound C from the 
Sample soiution 

rj = peak response of ibuprofen related compound 
j or Ibuprofen related compound C from 
Standard soiution B 

Cs ” concentration of USP Ibuprofen Related 

Compound ( RS or USP Ibuprofen Related 
Compound C RS in Standard soiution B 
(mg/mL) 

C L t - nominał concentration of ibuprofen in the 

Sample soiution (mg/mL) 

Calculate the percentage of any unspecified 
degradation product in the portion of Orał Suspension 
taken: 

Result - (ro/rs) x (G/Cu) x 100 

ru = peak response of any |ndividual unspecified 
degradation product from the Sample 
soiution 

r s - peak response of ibuprofen from Standard 
soiution A 

C s - concentration of USP Ibuprofen RS in Standard 
soiution A (mg/mL) 

Cu - nominał concentration of ibuprofen in the 
Sample soiution (mg/mL) 

Acceptance cnteria: See Table 1. Dlsregard any peaks 
less than 0.05%, 


Table 1 


Name 

Relatlve 

Retention 

Time 

Acceptance 

Criterla, 

NMT {%) 

For 20 mg/ 
ml 

St rena th 

For 40 mg/ 
mL 

Strenatłi 

Benzoic acid* 

0.33 


_ 

ibuprofen related 
compound ] 

048 

0.2 

0.2 

Ibuprofen related 
compound C 

0.81 

0.25 

0.10 

Ibuprofen 

1,00 

i-i 

_ 

Any unspecified 
degradation 
product 

n 

0.2 

0.2 

To tal degradation 
Products 

— 

0.9 

0.7 


Exdpient not induded in the lotaf d eg rada bo n products. 


au$m 

SPECIFIC TESTS 

® PH (791): 3.Ó-4.6 

ADDiTIONAL REQUI8EMENTS 

o PACKACINC and STO RACE: Preserve in well-dosed contain- 
ers, and storę at controlled room temperaturę. 


C hangę to read 

o USP reference Standards (Tl) 

A USP Benzoic Acid RSaujmg 
USP Ibuprofen RS 

USP Ibuprofen Related Compound C RS 
Mdsobutylacetophenone. 

C. 2 Hi 6 0 176.25 

USP Ibuprofen Related Compound J RS 
2-(4-lsobutyrylphenyl)propanoic acid. 
C n H 16 0 3 220.26 

auspjo 


Efotmprofen TabBets 

DEFINITION 

Ibuprofen Tablets contain NLT 90.0% and NMT 110.0% of 
the labeled amount of ibuprofen (C^LheOz). 

IDENTIFICATION 

o A. The UV absorption spectra of the ibuprofen peak of 
the Sample soiution exhiblt maxima and minima at the 
same wavelengths as those of the Standard soiution , as 
obtained in the Assay. 

* B. The retention time of the ibuprofen peak of the 5om- 
pfe soiution corresponds to that of the Standard soiution , 
as obtained In the Assay . 

AS5AY 

e Procedurę 

Mobile phase: Dlssolve 4.0 g of chioroacetic acid In 
400 ml of water, adjust wtth ammonium hydroxide to 
a pH of 3.0 if necessary, add 600 mi of acetonitrilc, 
and mix. 

Standard soiution: 10.0 mg/mL of USP ibuprofen RS In 
Mobile phase 

Sample soiution: Nominafly 10.0 mg/mL of Ibuprofen 
prepared as fołlows. Transfer NLT 10 Tablets to a suita- 
ble volumetric fiask and add about 50% finał volume of 
Mobile phase . Shake on a mechanical shaker for at ieast 
60 min or until the Tablets are disintegrated. Dilute 
with Mobile phase to volume. Centrifuge a portion of 
the soiution at about 3000 rpm for about 10 min or 
until a elear supernatant is obtained. Use the superna- 
tant for analysis. 

Chromatographic system 
(See Chroma tog ropny (621), System Suitability,) 
fNOTE—3t is suggested to use the mixture of methanol 
and water (90:1 0) for needie wash.] 

Modę: LC 
Detectors 
Assay: UV 254 nm 

Identification test A: Diodę array UV 200-400 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 2.0 m L/min 
Injection volume: lOpL 
System suitability 
Sample: Standard soluthn 
Suitability requirements 
Talliny facLur: NMT 2,5 
Relatsve standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
ibuprofen (CnhhsOa) In the portion of Tablets taken: 

Result - ( ru/r s ) x (Cs/Cu) x 100 

ru - peak response of ibuprofen from the Sample 
soiution 

r$ - peak response of ibuprofen from the Standard 
soiution 
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C$ = concentration of USP Ibuprofen RS m the 
Standard soiution (mg/mL) 

Co - nominał concentration of ibuprofen in the 
Sample soiution (mg/mL) 

Aeceptance eritena: 90,0%-110.0% 

PERFORMANCE TESTS 

* DlSSOLUTlON <711) 

Medium: pH 7.2 phosphate buffer (see Reagents , Indico- 
tors, and Solutions — Buffers); 900 ml 
Apparatus 2: 50 rpm 
Time: 60 min 

Standard soiution: A known concentration of USP 
Ibuprofen RS in Medium 

Sample soiution: Filter a portlon of the soiution under 
test, and suitably dilute with Medium If necessary* 
Instrumental conditions 
Modę: UV 

Anafytical wavelength: Maximum absorbance at 
about 221 nrn 

Analysis: Determine the amount of Ibuprofen 
(CnHiaC^) dissolved by companng the UV absorbance 
of the Sample soiution with tnat or the Standard soiu- 
tion. fNOTE—Where the Tablets are labeled as gelatin- 
toated, determine the amount of ibuprofen (CuHtiOa) 
dissolved from the UV absorbance at the wave!ength of 
maximum absorbance at about 266 nm, from which is 
subtracted the absorbance at 280 nm, in comparison 
with the Standard soiution, similarly measured*] 
Tolerances: NLT 80% (Q) of the labeled amount of 
ibuprofen (CbHiś 0 2 ) is dissolved* 

* UNiFORMmr OF D05AGE Units (905): Meet the 

requirements 

IMPUR1TIES 

* ORGANIC IMFURITIES 

Mobile phase, Sample soiution, and Chromatographk 
system: Proceed as directed in the Assay. 

SensitMty soiution: 0.005 mg/mL of USP Ibuprofen RS 
in Mobile phase 

System sultability soiution: 10,0 mg/mL of USP 
Ibuprofen RS and 0.01 mg/mL each of USP Ibuprofen 
Related Compound C RS and USP Ibuprofen Related 
Compoundj RS tn Mobile phase 
Standard soiution: 0.02 mg/mL of USP Ibuprofen RS 
and 0.01 mg/mL each of USP Ibuprofen Related C RS 
and USP Ibuprofen Related Compound J RS in Mobile 
phase 

System sultability 

Samples: Sensitwity soiution, System sultability soiution , 
ano Standard soiution 

Suitabiiity requirements 

Resolution: NLT 2.5 between ibuprofen related com¬ 
pound J and ibuprofen; NLT 2*5 between ibuprofen 
and ibuprofen related compound C, System suitabiiity 
soiution 

Signal-to-noise ratio: NLT 10, SensitMty soiution 
Re1ative standard deviation: NMT 6*0% for 
ibuprofen related compound ), ibuprofen, and 
ibuprofen related compound C, Standard soiution 
AnaJysls 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of ibuprofen related com¬ 
pound j and ibuprofen related compound C in the 
portion of Tablets taken: 

Resuft = (fy/rj) x (Cs/Cu) x 100 

fu - peak response of ibuprofen related compound 
j or ibuprofen related compound C from the 
Sample soiution 

r 5 - peak response of ibuprofen related compound 
] or ibuprofen related compound C from the 
Standard soiution 


Cs = concentration of USP ibuprofen Related 

Compound j RS or USP Ibuprofen Related 
Compound C RS in the Standard soiution 
(mg/mL) 

Cu = nominał concentration of ibuprofen in the 
Sanipie soiution (mg/mL) 

Calculate the percentage of any unspecified 
degradation product in the portion of Tablets taken; 

Resuit - (rjrs) x (Cj/G) x 100 

fu = peak response of any indmdual unspecified 
degradation product from the Sample 
soiution 

r s = peak response of ibuprofen from the Standard 
soiution 

Cj - concentration of USP Ibuprofen RS in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of ibuprofen in the 
Sample soiution (mg/mL) 

Acceptance criterfa: See Table I * Disregard any peaks 

fess than 0.05%. 


Table 1 


Name 

Relatlve 

Retentłon 

Time 

Acceptance 
Crlterla, 
NMT (°/a) 

Ibuprofen related compound I 

0*47 

Q2 

Ibuprofen 

t.oo 

_ 

Ibuprofen related comoound C 

1,62 

0.25 

Any unspecified degradation 
product 

— 

0,2 

Total degradation Products 

— 

1*5 


ADDBTIONAL REQUIREMENTS 

* Packaging and Storage: Presera in well-dosed 
containers. 

* Labeling: Where the Tablets are gelatin-coated, the la bel 
so States. 

* USP Refeeence Standard* (11) 

USP Ibuprofen RS 

USP Ibuprofen Related Compound C RS 
4-lsobutylacetophenone, 

Ci 2 Hi*0 176.25 

USP Ibuprofen Related Compound ] RS 
2-(4-lsobuty^Jphenyl)propanolc add. 


Ibuprofen and Pseudoephedrine 
Hydrochloride Tablets 

» Ibuprofen and Pseudoephedrine Hydrochloride 
Tablets contain not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amounts of Ibuprofen (CnHisOi) and Pseudoe¬ 
phedrine Hydrochloride (C 10 H 15 ŃO ■ HCI). 

Packaging and storage—Preserve rn tight containers. 

USP Reference standard* {!!)— 

USP Ibuprofen RS 

USP Pseudoephedrine Hydrochloride RS 

Identification— 

A: Place a Tablet in a smali beaker, crack the Tablet coat- 
ing, add 10 mL of methanol, and stir by mechanicaf means 
for about 10 minutes* AIlow to settte, and use the elear su- 
pernatant as the Test soiution . Prepare a Standard soiution in 
methanol containing about 20 mg of USP Ibuprofen RS and 
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20/ mg of USP Pseudoephedrine Hydrochloride RS per mL, j 
being the ratio of the labeled amount, in mg, of pseudoe- 
phednne hydrochloride to the labeled amount, in mg, of 
rbuprofen per Tablet. Separately apply lOjil each of the 
Test solution and the Standard solution to a thin-layer chro- 
matograpbic piąte (see Chromatography (621)) covered with 
a 0.25-mm layer of chromatographic silica gel mixture and 
activated by heating the piąte at 105° for about 30 minutes. 
Place the piąte in a chromatographic rhamber egurlihrated 
wlth a solvent system consistlng of a mixture of chloroform, 
methanol, and glacial acetic acid (80:15:5). Develop the 
chromatograrm until the solvent has moved about 10 cm 
from the origin, Remove the piąte from the chromato¬ 
graphic chamber, place it in a chamber containing iodine 
vapors for about 10 minutes, and examme the chromato- 
grams: the prineipal spots obtained from the Test solution 
correspond in Rt value and appearance to those obtained 
from the Standard solution, 

B: The retention times of the pseudoephedrine and 
ibuprofen peaks, relative to that of the butylparaben internal 
standard peak in the chromatogram of the Assoy preparation 
correspond to those in the chromatogram of the Standard 
preparation f as obtained in the Assoy. 

Dissolutton (71T)— 

Medium: pH 7.2 phosphate buffer (see under Buffers in 
the section Reagents, Indicatorsand Solutions); 900 mL, 
Apparatus 2; 50 rpm, 

Times: 30 minutes (ibuprofen); 45 minutes (pseudoe- 
phedrine hydrochloride). 

Procedurę for ibuprofen —Determine the amount of 
ibuprofen (CuHieCh) dissoived from UV absorbances at the 
waveiength of maxlmum absorbance at about 224 nm of 
fiitered portions of the solution under test, surtabiy diluted 
with Medium, tf necessary, in comparison with a Standard 
solution having a known concentration of USP Ibuprofen RS 
in the same medium. 

Procedurę for pseudoephedrine hydrochloride — 
mobile phase— Prepare a solution of monobasic potassium 
phosphate in water containing 500 mg per 1000 ml. Filter 
through a filter having a porosiły of 0.5 pm or finer. Prepare 
a mixture of this solution and acetonitrile (500:500), and 
adjust with phosphoric acid to a pH of 3.3 ±0.1. Make any 
necessary adjustments (see System Suitability under Chromo - 
tography (621)). Increasing the concentration of monobasic 
potassium phosphate or increasing the pH increases the re¬ 
tention time of pseudoephedrine. 

standard PREPARATION —Prepare a solution of USP Pseudoe* 
hedrine Hydrochloride RS in Dissolution Medium having a 
nown concentration of about P/900 mg per mL, P being 
the labeled guantity, in mg, of pseudoephedrine hydrochlo¬ 
ride per Tablet. 

CHROMATOGRAPHIC system (see Chromotogrophy (621))—The 
nquid chromatograph is equipped with a 215-nm detector, 
a guard column containing packing L10, and a 4.ómm x 
25-cm column that contains packing LI 0. The flow ratę is 
about 1,5 mL per minutę, Chromatograph the Standard 
preparation, and record the peak responses as directed for 
Procedurę: the tailing factor for the pseudoephedrine peak is 
not morę than 2.0, and the relative standard deviation for 
replicate injecłions is not morę than 2.0%, 

procedurę —Pass a portion of the solution under test 
through a filter having a porosity of 0.5 j.im or finer, Sepa¬ 
rately inject equal vofumes (about 10 jut) of the filtrate and 
the Standard preparation into the chromatograph, record 
the chromatograrm, and measure the areas for the pseudo¬ 
ephedrine peaks. Calculate the guantity, rn mg, of pseudoe¬ 


phedrine hydrochloride (CiqHi 5 NO - HO) dissoived by the 
formula: 

900 C{ru/rs) 

in which C is the concentration, in mg per mL, of USP Pseu¬ 
doephedrine Hydrochloride RS in the Standard preparation; 
and ru and r s are pseudoephedrine peak responses obtained 
from the solution under test and the Standard preparation, 
respectiveiy. 

Tolerance s—Not less than 75% (Q) of the labeled 
amounts of ibuprofen (ChHjsOj) and pseudoephedrine hy¬ 
drochloride (CioH] 5 NO ■ HCI) are dissolved in 30 minutes 
and in 45 minutes, respectively. 

Uniformity of dosage units (905)— 

Procedurę for eon tent uniformity—Proceed as directed in 
the Assay, preparing the Assoy preparation as foliows. Trans¬ 
fer 1 Tablet to a glass-stoppered conical fiask, add 10,0 mL 
of Internat standard solution, and stir with a magnetic stirrer 
until the Tablet disintegrates. Add 10.0 mL of acetonitrile, 
stir for about 15 minutes, and filter. 

Assay— 

Mobilephase— Dissolve 2.5 g of docusate sodium in a 
mbeture or water and acetonitrile (590:410). Add 1.0 mL of 
phosphoric acid, and adjust with ammonium hydroxide to a 
pH of 3.2 ± 0.05. Make any necessary adjustments (see Sys¬ 
tem Suitability under Chromatography (621)). Decreasing the 
proportion of docusate sodium increases the resoiution be- 
tween pseudoephedrine and ibuprofen, 

Internal standard solution—Prepare a solution of 
butylparaben in Mobile phase containing about 0.15 mg per 
mL. 

Standard preparation—Prepare a solution In Internal stan¬ 
dard solution havlng known concentrations of about 20 mg 
of USP Ibuprofen RS and 20/ mg of USP Pseudoephedrine 
Hydrochloride RS per mL, / being the ratio of the labeled 
amount, in mg, or pseudoephedrine hydrochloride to the 
labeled amount, in mg, of ibuprofen per Tablet, To the re- 
suiting solution add an equal volume of acetonitrile, accu- 
rately measured, and mix. Pass through a filter havinq 0.5 
pm porosity or finer, and use the filtrate as the Standard 
preparation. This solution contains about 10 mg of USP 
Ibuprofen RS and 10/ mg of USP Pseudoephedrine Hydro¬ 
chloride RS per mL 

Assay preparation —Transfer an accurately counted nu ro¬ 
ber of Tabtets, eauivalent to about 2000 mg of ibuprofen, to 
a glass-stoppered conical fiask, add lOOmL of Internal stan¬ 
dard solution, and stir with a magnetic stirrer until the Tab- 
lets disintegrate. Add 100 mL of acetonitrile, and mix. Filter 
through a filter of 0.5 pm porosity or finer, and use the 
filtrate as the Assay preparation. 

Chromatographic system (see Chromotogrophy (621))—The 
liguid chromatograph is equipped with a 254-nm detector, 
a guard column that contains packing LI, and a 4,6-mm x 
10-cm column that contains 5-pm packing LI , The flow ratę 
is about 2 mL per minutę. Chromatograph the Standard 
preparation , and record the peak responses as directed for 
Procedurę; the relative retention times are about 0,55 for 
butylparaben, 0.7 for pseudoephedrine, and 1.0 for 
ibuprofen; the resoiution, fi, between the butylparaben peak 
and the pseudoephedrine peak and between the pseudoe^ 
phedrine peak and the ibuprofen peak is not less than 2.0; 
the tailing factors for the butylparaben peak, the pseudoe- 
hedrine peak, and the ibuprofen peak are not morę than 
.0; and the relative standard deviation for replicate tnjec- 
rions determined from the peak response ratios is not morę 
than 2,0%. 

Procedurę— Separately inject egual volumes (about 5 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograrm, and meas¬ 
ure the areas Tor the major peaks. Calculate the guantities, 
in mg, of ibuprofen (C 13 HiaO*) and of pseudoephedrine hy- 
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drochloride (CmH^NO ■ HCI) in each Tablet taken by the 
formula: 


20 G(C/ hI)(Ry / Rs) 

in which C is the concentration, in mg per mL, of USP 
Ibuprofen RS or USP Pseudoephedrine Hydrochloride RS, as 
appropriate, in the Standard preparation; N is the number of 
Tablets taken; and R u and Rs arc the ratios of the rclevant 
analyte peak response to the butylparaben peak response 
obtained from the Assoy preparation and the Standard prepa - 
radon, respectively. 


Ibutilide Fumarate 



(C 2D H 36 N 2 0 3 5) 2 ■ C.|H,|Oj 885.23 

Methanesulfonamide, N44-[4-(ethylheptylamino)-1 -hydrox- 
ybutyi]phenyl]- y (±)-, (£)- 2 -butenedioate ( 2 : 1 ) (salt); 
(±)-4'-[4-(Ethylheptyiamino)-1-hydroX“ 
ybutyljmethanesulfonanllide fumarate ( 2 : 1 ) (salt) 
[122647-32-9]. 

Ibutilide free base [122647-31-8]. 

DEFINITION 

Ibutilide Fumarate contains NLT 98.0% and NMT 102,0% of 
ibutilide fumarate [(C^oHisNaG^S)* ■ C 4 H 4 O 4 ], ralrulated on 
the anhydrous basis. 

IDENTIFICATION 
o A. iNFRARED ABSORPTION (197K) 
s B. The retention time of the major peak of the Sample 
solu don corresponds to that of tne Standard solution, as 
obtained in the 4ssoy. 

ASSAY 
o Procedurę 

Solution A: 2 mL/L of triethylaminę in water* Adjust 
with perchloric acid to a pH of 2.5, 

Mobile phase: Aceton itrile and Solution A (40:60) 
Standard solution: 0,2 mg/mL of USP Ibutilide 
Fumarate RS in Mobile phase, [Notę—S onication may be 
necessary for eomplete dissolution,] 

Sample solution: 0,2 mg/mL of Ibutilide Fumarate in 
Mobile phase . [NOTĘ-—Sonication may be necessary for 
eomplete dissolution.] 

Chromatographic system 
(See Chromatograpny (621), System Suita bil i ty,} 

Modę: LC 

Detector: UV 227 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 30° 

Ffow ratę: 1 mL/min 
Injectton volume: 20 pL 

Run time: NLT 3 times the retention time of the ibu¬ 
tilide peak 


System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2 
Relative standard deviation: NMT 0.73% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of ibutilide fumarate 
[(C 2 oHj 6 Nż 0 3 S )2 - C 4 H 4 O 4 ] in the purliun of Ibutilide 
Fumarate taken: 

Result * (r u /r s ) x (Q/C u ) x 100 

r u - peak response of ibutilide from the Sample 
solution 

fs ~ peak response of ibutilide from the Standard 
solution 

Cs = concentration of USP Ibutilide Fumarate RS in 
the Standard solution (mg/mL) 

C u = concentration of Ibutilide Fumarate in the 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%-] 02,0% on the anhydrous 
basis 

ISWURITiES 

« Residue om Ognetiom (281): NMT 0,20% 

« CONTENT OF FUMARIt ACiD 

Solution A, Mobile phase, and Sampie solution: Pro¬ 
ce ed as direcled in the Assay. 

Chromatographic system: Proceed as directed in the 
Assay, except use a UV detector at 207 nm. 

Standard stock solution: 0.2 mg/mL of USP Fumaric 
Acid RS in Mobile phase , [NOTĘ—Sonication may be nec¬ 
essary for eomplete dissolution.] 

Standard solution: 0.02 mg/mL of USP Fumaric Acid 
RS in Mobile phase 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2 
Relative standard devtation: NMT 2.0% 

Analysis 

Samples: Sample solution and Standard solution 
Calculate the percentage of fumaric acid contenf In the 
portion of Ibutilide Fumarate taken: 

Result = ( ru/rs ) x (C 5 /C v ) x 100 

ru - peak response of fumaric acid from the Sample 
solution 

Cs = peak response of fumaric acid from the 
Standard solution 

Cs - concentration of USP Fumaric Acid RS in the 
Standard solution (mg/mL) 

Cu - concentration of Ibutilide Fumarate In the 
Sample soiution (mg/mL) 

Acceptance criteria: 12.7%-13.5% 

• ORGAN1C ImPURITIES 

Solution A: 2 mL/L of triethylamine in water. Adjust 
with perchloric acid to a pH of 2,5. 

Solution B: Aceton itrile 

Diluent: Acetonltnle and Solution A (40:60) 

Mobile phase: See Table 7. 


Table 1 


Time 

(min) 

Solution A 

(%) 

Solution B 
(%) 

0 

60 

40 

15 

60 

40' 

30 

30 

70 

40 

30 

70 

50 

60 

40 

55 

60 

40 
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Standard solution: 2 pg/mL of USP Ibutilide Fumarate 
RS and 3 jig/ml each of USP Ibutilide Related Com- 
pound A RS and USP Ibutilide Related Compound B RS 
i n Diluent 

Sample solution: 2 mg/mL of IbutiJide Fumarate in 
Diluent 

Chromatographic system: Proceed as directed in the 
Assay, except use a run time of NIT 2.5 times the re- 
tentlon time of ibutilide for the Standard solution and 
NLT 6.2 times the retention time of ibutilide for the 
Sample solution. 

System suita bility 
Sample: Standard solution 
Suitability reguirements 

Column efficiency: NLT 5000 theoretica! plates for 
the ibutilide peak 

Relatfve standard deviation: NMT 3.0% for the ibu¬ 
tilide peak 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of ibutilide related compound 
A, ibutilide related compound B, and any unspecified 
impurity En the portion of Ibutilide Fumarate taken: 

Resuit = (fu/rs) x (Cs/Cu) x 1 00 

r u - peak response of ibutilide related compound 
A, ibutilide related compound B, or any 
other unspecified impurity from the Sample 
solution 

rs = peak response of ibutilide related compound 
A, ibutilide related compound B, or ibutilide 
(for calculating any other unspecified 
impurity) from the Standard solution 
Cs - concentration of USP Ibutilide Related 
Compound A RS, USP Ibutilide Related 
Compound B RS, or USP Ibutilide Fumarate 
RS (for calculating any unspecified impurity) 
in the Standard solution (mg/mL) 

Cu - concentration of Ibutilide Fumarate in the 
Sample solution (mg/mL) 

Acceptance criterra: See Tobie 2, Disregard the fu marle 
acid peak and any peak less than 0,01%, 


labie 2 


Na me 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT t°/o) 

Fumaric add ;l 

0.33 

_ 

Ibutilide 

1.00 

__ 

Ibutilide related compound B b 

2.66 

0,15 

Ibutilide related compound A c 

3.38 

0,15 

Anv unspecified Impurity 

__ 

0.10 

Total impurities 

— 

0,35 


fl Thi5 impurity i$ controlled in the test for Content of Fumaric Acid , 
b N- ELhyl- N-hepty 1-4 -hydro [4- (m e thyls u I tona m i do)ph eny I] bu tan am id e, 

c N- Ethyl-N-hepty 1-4-[4*(methy 1 su[fanamido)phenyI]-4-oxobutanamide. 


SPECIFIC TESTS 

e Water Determination, Method f (921): NMT 1.0% 

ADDITIONAL REQUIREMENT5 

■ PACKACING and Storage: Presen/e En air-tight containers, 
and protect from light. Storę at controlied room 
temperaturę. 

O OSP REFEREIMCE STANDARDS (11) 

USP Fumaric Acid RS 
USP Ibutilide Fumarate RS 
USP Ibutilide Related Compound A RS 
N-EthyhN-heptyI-4-[4“(methylsulfonamido)phenyl]- 
4-oxobutanamide. 

G 0 H 32 N 2 O 4 S 396.54 


USP Ibutilide Related Compound B RS 
A/-Ethyl“N-heptyl-4-hydroxy-4- 
[4-(methylsulfonamido)phenyljbutanamide. 
C20H 34 N2O4 S 398.56 


Ichthammol 


Ichthammol [8029-68-3], 

DEFJNITION 

Ichthammof Es obtained by the destructive distillation of cer- 
taln bitumlnous schists, sulfonation of the distillate, and 
neutralization of the product with ammonia, Ichthammol 
yields NLT 2.5% of ammonia (NH 3 ) and NLT 10.0% of 
total sulfur (S), 

IDENTIFICATION 
0 A. 

Sample solution: Ichthammof and water (10:90). Stir 
for 5 min with a magnetic stirrer. 

Analysis: To the Sample solution add hydroehloric acid 
by 25% of the total vo!ume. A heavy, resinous precipi- 
tate is formed. Remove the liguid by decantation, and 
wash the precipitate with 2 N hydroehloric acid until 
the last washing is nearly colorless. Transfer the precipi¬ 
tate to adsorbent paper, allow it to stand for 10 min, 
and then transfer 10 mg of the precipitate to a 250-mL 
conical fiask. To the fiask add 100 mL of ether, attach 
an air condenser to the fiask, and stir for 30 min with a 
magnetic sfirrer. 

Acceptance criteria: The precipitate does not dissolve 
completely. 

o B. 

Sample solution: 1 in 10 

Analysis: To the Sample solution add 1 N sodium hy- 
droxide, and heat to the boiling point. 

Acceptance criteria: Ammonia is evolved, 

ASSAY 
« Ammonia 

Sample solution: 50 mg/mL of Ichthammol in water 
Titrimetrk system 
Modę: Residual titration 
Titrant: 0.5 N suffuric acid VS 
Back-titrant: 0.5 N sodium hydroxide VS 
Endpoint detection: Visual 

Analysis: Transfer 100 mL of the Sample solution to a 
distillation fiask, add 3 g of paraffin, and then add 
20 mL of sodium hydroxide solution (4 En 1 0). Connect 
the fiask to a condenser by means of a spray trap, and 
immerse the iower outlet tubę of the condenser In 
30.0 mL of Titrant Distiil slowly, co tleć t 50 mL of distil¬ 
late, and then tltrate the excess add with Back-tltrant, 
uslng methyl red TS as the indlcator. Perfomn a blank 
determination, and make any necessary correction, Each 
mL of 0.5 N sulfuric acid is egu i va tent to 8.515 mg of 
ammonia (NFh). 

Acceptance criteria: NLT 2.5% of ammonia (NHj) 

* Total Sulfur 

Sample: 500-800 mg of Ichthammol 
Analysis: Transfer the Sample to a Kjeldahl fiask with 
the aid of 20 mL of water. Add 3 g of potassium chlo- 
ratę, then slowly add 30 mL of nitric acid, and eva po¬ 
ra te the mixture on a hot piąte to 5 mL. Cool, repeat 
the oxidation with 3 g of potassium chlorate and 30 mL 
of nitric acid, and evaporate to 5 mL, Add 25 mL of 
hydroehloric acid, and again evaporate to 5 ml, Add 
100 mL of water, heat to boiling, filter, and wash welL 
To the hot fil tratę add 25 mL of barium chloride TS, 
and heat on a steam bath for 1 h. Collect the barium 
sulfate on a previously ignited and tared filtering cruci- 
ble, Wash, dry, and ignite. Then cool, and weigri. Each 
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g of barium sulfate is equivalent to 137.4 mg of total 
sulfur (S), 

Acceptance crrteria: NIT 10.0% of total sulfur (S) 

IMPURITIES 

o Residue om Ignjtion (281): NMT 0.5% 

* Limit of Ammonium Sulfate 

Sample solution: 40 mg/mL of Ichthammol in alcohol 
Analysis: To 25 mL of Sample solution stlr, filter, and 
wash the filter with a mixture of equal volumes of 
ether and alcohol unfil the tast washing is elear and 
colorless. Alr-dry the filter and residue, and pass 
200 ml of warm water, slightly acidif ied with hydro- 
chloric add, through the residue on the filter. Heat the 
filtrate to boiling, add barium chloride T5 in excess, 
and heat for 1 nona steam bath. Collect the precipi- 
tate of barium sulfate on a filter, Wash it weEl, dry, and 
ignite to constant weight. Each g of barium sulfate h 
equivalent to 566.1 mg of ammonium sulfate 
[(NH<) Z S0 4 ]. 

Acceptance criteria: NMT 8.0% of ammonium sulfate 
[(NH^SO,] 

SPEOFIC TESTS 

* Loss on Drying (731) 

Analysis: Dry at 80° for 8 h, and conti nue the drying at 
1 00° for constant weight 
Acceptance criteria: NMT 50.0% 

ADDITIONAL REQUURESVIENTS 

* Packaginc and Storage: Preserve in well-closed 
containers. 


Ichthammol Ointment 


DEFINmON 

Ichthammol Ointment contains an amount of ichthammol 
equivalent to NLT 0,25% of ammonia (NH 3 ), 


Ichthammol 

10Q a 

Lanolin 

1 00 0 

Petrolatum 

800 o 

To make 

1000 q 


Thoroughly incorporate the Ichthammol with the Lanolin f 
and combine this mixture with the Petrolatum. 


ASSAY 
• Ammonia 

Sample: Transfer a portion of the Ointment, equivalent 
to 2 g of ichthammol, to a 250-mL beaker, and add 
70 mL of boillng water, Mix with a glass rod, and heat 
on a steam batn with frequent agitation for 10 min, 
Cover with a watch glass without removing the stirring 
rod, and allow to stand at room temperaturę for 15-20 
min. Place in a refrigerator to cause the upper layer to 
congeal, form a second openlng through the congealec 
layer with the glass rod, and transfer the dark-colored 
aqueous extract to a funnel containing a pledger of cot 
ton, collecting the filtrate in a 500-mL volumetric fiask. 
Repeat the extractron of the portion of the Ointment 
severaf times in the same manner untll the aqueous ex- 
tract is practically colorless, passing each extract 
through the same cotton filter into the fiask containing 
the maln extract. Dflute with water to volume, and mix. 


Titrimetric system 
Modę: Residual titration 
Titrant: 0.05 N sulfuric acid VS 
Back-titrant: 0,05 N sodtum hydroxide VS 
Endpoint detection: Colorimetric 
Analysts: Transfer 100.0 mL of the Sample to a suitable 
distillation fiask, add 3 g of paraffin, and add 20 ml of 
sodium hydroxfde solution (4 in 10). Connect the fiask 
to a tondenser by means of a spray trap, and immerse 
the lower outlet tubę of the tondenser in 30.0 mL of 
Titrant\ Distill slowly, collect about 50 mL of distiflate, 
and then titrate the excess sulfuric add with Back-ti¬ 
trant, using methyl red TS as the indicator. Perform a 
blank determination, and make any necessary correc- 
tion. Each mL of Titrant is equivaJent to 0.8515 mg of 
ammonia (NEU), 

Acceptance criteria: NLT 0.25% of ammonia (NH 3 ) 

ADDITIONAL REQUIREMENTS 

* Packaginc and Storage: Package in colJapsible tubes or 
in tight containers. Avoid prolonged exposure to temper- 
atures exceeding 30°, 


Idambicin Hydrochloride 



C 26 H27N0 9 ■ HCI 533.95 

5,12-Naphthacenedione, 9-acetyl-7“[(3-aminO"2,3, 
6-trideoxy-a-L-/yxo-hexopyranosyl)oxy]-7,8,9,10- 
tetrahydro-6,9,11-tri hydro xy hydrochloride, (75-ds)-, 

(15,35)-3-Acetyl-1,2,3,4,6,1l-nexahydro-3,5,12-trihydroxy- 
6,1 l-dioxo-1-naphthaceny] 3-aminG-2,3,ó-trideoxy~QE-L- 
/yxa-hexopyranoside, hydrochloride [57852-57-0], 

» Idarubicin Hydrochloride contains not less than 
960 pg and not morę than 1030 pg of 
C 26 H 27 NO 9 - HCI per mg, caleulated on the anhy- 
drous basis. 

Caution—Creat care should be taken to prevent 
tnhaiing particles of Idarubicin Hydrochloriae and 
exposing the skin to it 

Packagmg and storage—Preserve in tight contamers. 
Labeling—The amorphous form is so labeled. 

USP Reference standards (11)— 

USP Idarubicin Hydrochloride RS 
Idenfefkation— 

A: Intrared Absorption (197K). 

B: The chrumalugram uf Lbe Assay preparation obtained 
in the Assay exhibits a major peak for idarubicin, the reten- 
tion time of which corresponds to that in the chromato^ 
gram of the Standard preparation obtained in the Assay. 
Crystallinity (695): meets the requirements, except 
where it is labeled as amorphous, most of the particles do 
not exhibit birefnngence and extinction positions. 
pH (791): between 5.0 and 6.5, in a solution containing 
5 mg per mL, 

Waler Delermination, Method I (921): not morę than 
5.0%. 
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Chroma tog raphic purity—Using tbe chroma tog ram of 

the Assay preparotion obtained in fne Assay, and dtsregard- 
ing the solvent peak, calculate the percentage of each impu 
rity taken by the formula: 

1 Odr, / r s 

in which n is the response of each [mpurity peak; and r 5 is 
the sum of the responses of a!l the peaks; not morę than 
1 *0% of any indmdual impurity is found; and the sum of aII 
impurities is not morę than 3.0%. 

Assay— 

Mobile phase —Prepare a mixture of water, aceton i tri le, 
methanol, and phosphoric add (540:290:1 70:2). Dissolve 
1 g of sodium fauryl sulfate in 1000 mL of this solution, ad- 
just with 2 N sodium hydroxide to a pH of 3.6 ± 0.1, pass 
through a fiiter having a porosity of 0,5 j.im or finer, and 
degas, Make adjustments if necessary (see System Suitability 
under Chromatography (62 1))* 

Diluent —Prepare as directed for Mobile phose, except to 
omit the sodium fauryl sulfate. 

Standard preporot/on—Dissolve an aeourately weighed 
quantity of USP Idarubidn Hydrochloride RS in Diluent to 
obtain a solution havlng a known concentration of about 
500 pg of idarubidn hydrochloride per mL. 

Assay preporaf/on—Transfer about 50 mg of Idarubicin 
Hydrochloride, accurately weighed, to a 100 -mL volumetric 
fiask, dissolve in Diluent f di lute with Difuent to valume, and 
mix. 

Resolution soiution —Prepare an agueous solution contain- 
ing 1 mg of idarubicin Hydrochloride per mL. To 2 mL of 
this solution in a test tubę, add 20 pL of hydrochloric add, 
and heat in an oil bath at 95° for about 8 minutes. Mix 
1 mL of this solution and 9 mL of Diluent. This Resolution 
solution contains a mixture of 4-demethoxydaunorubidnone 
and idarubicin, 

Chromatographic system (see Chromatography {621))—The 
liguid chromatograph is eguipped with a 254-nm detector 
and a 4,6-mm x 25-cm column that contains packing LI 3, 
The flow ratę is about 2 mL per minutę. Chromatograph the 
Resolution solution, and record the peak responses as dj- 
rected for Procedurę: the relative retention times are about 
0,5 for 4-demethoxydaunorubicinone and 3 .0 for idarubidn; 
and the resolution, R, between the 4-demethoxydau- 
norubicinone peak and the idarubicin peak is not less than 
9.5. Chromatograph the Standard preparadon, and record 
the peak responses as directed for Procedurę: the capacity 
factor, k f , for the idarubicin peak is not less than 10 and not 
morę than 20 ; the tai ling factor for the idarubicin peak is 
not less than 0.85 and not morę than 1.2; the column effi- 
ciency calculated from the idarubicin peak is not less than 
3000 theoretical plates; and the relative standard deviation 
for replicate injections is not morę than 2 . 0 %. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparotion and the Assay preparotion into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Calculate the guantity, in 
pg, of C 20 HJ 7 NO 9 ' HCI in each mg of the Idarubicin Hydro- 
chforide taken by the formula: 

\QQ(C/M)(ro/r s ) 

in which C is the concentration, in pg per mL, of idarubicin 
hydrochloride (C^H^NO? - HCI) in the Standard preparotion; 
M fs the guantity, in mg, of Idarubicin Hydrachloride taken 
to prepare the Assay preparotion; and ru and r 5 are the re¬ 
sponses of the idarubidn peak obtained From the 4 ssoy 
preparotion and the Standard preparotion, respectrvely. 


Jdarubicln Hydrochloride for Iragectlon 

» Idarubidn Hydrochloride for Injection is a ster- 
ile mixture of Idarubicin Hydrochloride and Lac- 
tose. It contains not less tnan 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount of C 26 H 27 NO 9 • HCI. 

Caution—Great care should be taken to nrevent 
inhaling particles of Idarubidn Hydrochloriae and 
exposing the skin to it. 

Change to read: 

Packaging and storage—Preserve as described in °Pack- 
aging and Storage Requirements (659), injection Packaging, 
Packaging for constitutionm (Chn-M^om. 

USP Refeirence standards (11)— 

USP Endotoxin RS 

USP idarubicin Hydrochloride RS 

Constituted solution—At the time of use, it meets the 
reguirements for Injections and implanted Drug Products (1), 
Spedfic Tests, Completeness and da rity of Solutions. 
Identification—The chromatogram of the Assay prepara- 
tion obtained in the 4ssoy exhibits a major peak for 
idarubicin, the retention time of which corresponds to that 
in the chromatogram of the Standard preparotion obtained 
in the Assay. 

Bacteria? Endotcucins Test (85)—It contains not morę 
than 8.9 USP Endotoxin Units per mg of idarubicin hydro¬ 
chloride, a solution of Idarubicin Hydrochloride for Injection 
containing 0.07 mg of idarubicin hydrochloride per mL be- 
ing used in the Test Procedurę. 

Sterility Tests (71)—It meets the reguirements when 
tested as directed for Membranę Filtradon under Test for Ste¬ 
rility of the Product to be Examined. 

pH (791): between 5.0 and 7.0, in a solution constituted 
as directed in the labeling, waler being used as the diluent. 
Waler Oefermination, Method i (921): not morę than 
4.0%, the Test Preparotion being prepared as directed for a 
hygroscopic specimen. 

Other reguirements—It meets the reguirements for Uni- 
hrmity of Dosage Units (905) and for Labeling (7), iabels and 
La bel ing for Injectable Products. 

Assay— 

Mobile phase, Diluent, Standard preparotion, Resolution so¬ 
lution, and Chromatographic system— Proceed as directed in 
the 4ssoy under Idarubidn Hydrochloride. 

Assay preparotion— Dilute the contents of 1 Container of 
Idarubicin Hydrochloride for Injection quantftatively with Dil¬ 
uent to obtain a solution containing about 0.5 mg of 
idarubidn hydrochloride per mL. 

Procedura —Proceed as directed for Procedurę under 
Idarubidn Hydrochloride. Calculate the quantity, in mg, of 
C 26 H 27 NO 9 ♦ HCI in the Container of Idarubicin Hydrochloride 
for injection taken by the formula: 

(C / 1000)(L / D)(ru / h) 

in which C is the concentration, in pg per mL, of idarubicin 
hydrochloride (C 20 H 27 NO 9 * HCI) in the Standard preparotion; 
L is the labeled quantity, in mg, of idarubicin hydrochloride 
in the Container; D is the concentration, in mg per ml, of 
idarubicin hydrochloride in the Assay preparotion on the ba- 
sis of the fabeJed guantity in the Container and the extent of 
dilution; and r u and r 5 are the responses of the idarubicin 
peak obtained from the 4ssoy preparotion and the Standard 
preparotion, respectively. 
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Idarubicin HydrochlorScie Injection 

DEFINITION 

Idarubictn Hydrochlonde Injection is a stenie solution in 
water. It contains NLT 90.0% and NMT 110,0% of the 
labeled amount of Idarubidn hydrochlonde (CzeHzzNO? ■ 
HCI). 

IDENTIFICATION 

o A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

AS5AY 
* Procedurę 

Solution A: 2.9 g/L of sodium lauryl sulfate in water. To 
each liter of this solution add 1.3 ml of pbosphoric 
acid. 

Mobile phase: Acetonltnle and Solution A (1:1) 
Standard solution: 0.04 mg/ml of USP Idarubidn Hy¬ 
drochlonde RS in water 

Sarnple solution: Nominafly 0.04 mg/mL of idarubidn 
hydrochlonde in water 
Chromatographic system 
(See Chroma tog ropny (621), System Su i to bil i ty.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 50-mm; 5-fim packing 17 
Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: 5 tan dard solu tion 
Suitability reguirements 
Tailing factor: NMT 2.0 
Refative standard deviation: NMT 0.73% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
idarubidn hydrochlonde (CzefeNGę ■ HG) in the por- 
tion of Injection taken: 

Result = (ru/n) x (Cs/ Cu) x P x F x 100 

ru = peak response from the Sample solution 

r$ - peak response from the Standard solution 

C$ - concentration of USP Idarubicin Hydrochlonde 
RS in the Standard solution (mg/ml) 

Cu - nominał concentration of idarubicin 
hydrochlonde in the Sample solution 
(mg/ml) 

P = potency of USP Idarubicin Hydrochlonde RS 

(pg/mg) 

F - conversion factor, 0.001 mg/pg 
Acceptance criteria: 9Q.0%-110.0% 

IMPURITIES 
O ORCANIC IMPURITIES 

Solution A: 2.9 g/L of sodium lauryl sulfate and 23 g/L 
of 85% phosphoric acid in water 
Mobile phase: Tetrahydrofuran, methanol, and Solution 
A (25:15:60) 

Diluent A: 23 g/L of 85% phosphoric acid in water 
Di! u en t B: Tetrahydrofuran, methanol, and Diluent A 
(25:15:60). Adjust with 2 N sodium hydroxide to a pH 
of 3.6. 

Standard solution: 0.01 rrtg/mL of USP idarubicin Hy- 
drochloride RS in Diluent B 

Sample solution: Nominally 0.5 mg/ml of idarubicin 
hydrochlonde in Diluent B 
Chromatographic system 
(See Chromatograpny (621), System Suitability,) 


Modę: LC 
Detector: UV 254 

Column: 4.6-mm x 25-cm; 5-pm packing 17 
Column temperaturę: 40° 

Flow ratę: 1,5 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 5,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each individual impurity in 
the portion of Injection taken: 

Result = (ru/fs) x (G/Cu) x/ ) xfix( 1 / F 2 ) x 100 

ro = peak response of each individual impurity 
from tne Sample soiution 

r$ ~ peak response of idarubicin from the Standard 
soiution 

Cs - concentration of USP Idarubidn Hydrochlonde 
RS in the Standard solution (mg/ml) 

Cu - nominał concentration of idarubicin 
hydrochlonde in the Sample solution 
(mg/mL) 

P ~ potency of USP Idarubicin Hydrochlonde RS 
(pg/mg) 

Fi = conversion factor, 0.001 mg/pg 
F^ = relative response factor (see Tobie 1) 
Acceptance criteria: See Tobie 7. The reporting thres fi¬ 
eld is 0.04%. 


Table 1 


Name 

Ełelative 

Retention 

Time 

R&lative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%1 

Idarubidn 

anlycone-^ 

0.3 

1.5 

2.5 

Dianhydro 

idarubidn 

aqlycone b 

0.9 

1.3 

0.5 

Idarubidn 

hydrochlonde 

1.0 

— 

— 

Any other 
lndividuat 
impurity 

— 

10 

0,5 

Total (mpurities 

— 


3.5 


a (75,95)-9 - Acetyl -6, 7,9,11 -tetrahydroxy-7,8 H 9J O-fcetrahydrotetracene-SJ 2- 
dtone. 

b 8^Aćetyl6,11 -dihydmxyn3phŁhacene5,12-dione. 

SPECIFIC TESTS 

■ Bacterial Endotoxins Test (85): Contains NMT 8.9 USP 
£ndotoxin Units/mg of idarubicin hydrochlonde 

o Sterility Tests (71): Meets the reguirements when 
tested as directed for Test for Sterility of the Product to Be 
Examined, Membranę Filtra tion 

o PH (791): 3.CM.5 

* Particulate WIatter in Injections (788): Meets the re- 
quirements for small-yolume injections 

ADDBTflONAL REQUBREIV9ENT5 

Change to read: 

o Packaging and Stdrage: Preserve in tight containers as 
described in * Packaging and Storage Reguirements (659), 
Injection Packaging, Packaging for constitution* 

2017 ). Storę at 2 c -8°, protected from light. 

* Labeung: Meets the requirements in Labeiing (7), Labels 
and Labeiing for Injectable Products 
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* USP REFERENCE STANDARDS (11) 
USP Endotoxin R5 
USP Idarubicin Hydrochlonde RS 


ldoxuridine 



G>H,,IN 2 O s 354.10 

Urldine, 2'-deoxy-5-iodo-; 

2'-Deoxy-5-Iodauridine [54-42-2]. 

DEFINSTBON 

ldoxundine contains NLT 98.0% and NMT 101.0% of idox- 
uridine (CęHntNjOs), calculated on the dried basis. 


IDENTIFICATION 

• A. INFRARED ABSORPTION (197M) 

* B, ULTRAVfOLEI ABSORPTION (197U) 

Andytical wavelenqth: 279 nm 
Buffer: pH 12.0 solution prepared as foilows. Dissolve 
7.46 g of potasstum chloride and 24 mL of 1 N sodium 
hydroxide in 2000 mL of water. 

Sample solution: 35 pg/mL in Buffer 
Acceptance criteria: Ahsorptivities, calculated on the 
dried basis for the Somple solution only, do not differ by 
morę than 2.0%. 



ASSAY 
* Procedurę 

Sampie: 250 mg 
Titrimetric system 
Modę: Direct titration 

Titrant: 0.1 N sodium methoxide in toluene VS 
Endpoint detection: Visual 
Analysis: Dissolve the Sample in 20 mL of dimethyl- 
formamide that has previousfy been neutralized with 77- 
trant, and add 3 mg/mL of thymol blue in methanol as 
the indicator. Titrate with Titrant to a blue endpoint 
Take precautions against absorption of atmospneric car- 
bon dioxide. Perform a blank determination, and make 
any necessary correction. Each mL of 0.1 N sodium 
methoxide is equiva!ent to 35.41 mg of idoxuridine 
(OHniN^Os). 

Acceptance criteria: 98.0%-TGl.O% on the dried basis 


S PECIE! C TEST5 
* Loss ON Drving (731) 

Sample: 500 mg 

Analysis: Dry the Sampie under vacuum at 60° for 2 h. 
Acceptance criteria: NMT 1,0% 


IDENTIFICATION 
° A. 

Standard solution and Sampie solution: Proceed as di- 
rected in the Assay , 

Acceptance criteria: The UV absorption spectrum of 
the Sample solution exhibits maxima and minima at the 
same wavelengths as those of the Standard solution. 

ASSAY 
* Procedurę 

Chromatographic column: Mix 4 g of chromato- 
graphic siliceous earth with 4 mL or 0.1 N hydrochloric 
acia in a glass mortar until the mixture is fluffy, Transfer 
to a 19- x 250-mm chromatographic tubę (see Chroma- 
tography (621)) that contains a pledget of glass wool 
and is fitted with a stopcock at the bottom. Tamp gen- 
tly to compress to a uniform mass. 

Mobile phase: Butyl alcohol and chloroform (1:5) 
Standard stock solution: 0,5 mg/mL of USP Idox- 
uridine RS in methanol 

Standard solution: 25 j.ig/ml of USP ldoxuridine RS in 
Mobile phase from Standard stock solution 
Sample solution: Nominally 25 pg/mL of idoxuridine in 
eluant obtained from the Chromatographic column pre¬ 
pared as foilows. Mix 4 g of chromatographic siliceous 
earth with 2 mL of 0.1 N hydrochloric add in a glass 
mortar until the mixture is iluffy. Add an equivalent to 
5 mg of idoxuridine from Ophthalmic Ointment to the 
mixture, and transfer to the prepared Chromatographic 
column , Transfer 2 g of chromatographic siliceous earth 
and 2 mL of 0.1 N hydrochloric acia to the glass mor¬ 
tar, and mix until fluffy, Use this materia! to rinse the 
mortar and pick up any remaming Ophthalmic Oint¬ 
ment. Transfer half of this mixture to the tubę, and 
tamp gently until the column appears uniform. Transfer 
the remainmg portion to the Chmmatagrnphir column , 
and tamp asoefore. Wipe the wails of the mortar with 
a smali pledget of glass wool, and insert the pledget in 
the top of the column. Pass 50 mL of chloroform 
through the column at a fbw ratę of approximately 
1 mL/min, and discard the chloroform, Elute with 
200 mL of Mobile phase at the same flow ratę, discard- 
ing the first 20 mL of the eluate, Collect the remainder 
of the eluate in a 200-mL volumetrlc fiask, and difute 
with Mobile phase to volume. 

Instrumental conditlons 
Modę: UV 

Analytical wavelengths: 320 and 283 nm 
Celi: 1 cm 
Blank: Mobile phase 
Analysis 

Samples: Standard solution and Sample solution 
Determine the absorbances of the Sample solution and 
the Standard solution. 

Calculate the percentage of idoxuridine (CgHJN^Os) in 
the portion of Ophthalmic Ointment taken: 

Re suit = (Avsi j - AunofAm] - Ahjo) x (Cd Cu) x 100 


ADDITIONAL REQUJREfVIENT5 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

• USP REFERENCE STANDARDS (11) 

USP ldoxuiidine RS 


ldoxuridine Ophthalmic Ointment 

DEHNFTION 

idQxuridine Ophthalmic Ointment is ldoxuridine in a petro- 
latum base. It contains NLT 0.45% and NMT 0.55% of 
idoxuridine (CęHnlN^Oi). It is sterile. 


Aum = absorbance of the Sample solution at 283 nm 
Auno = absorbance of the Sample solution at 320 nm 
Aun = absorbance of the Standard solution at 283 nm 
As im - absorbance of the Standard solution at 320 nm 
Cs = concentration of USP !doxuridine RS in the 
Standard solution (pg/mL) 

Cu - nominał concentration of idoxuridine in the 
Sample solution (pg/mL) 

Acceptance criteria: 0>45%-Q,55% 

5PECIFIC TEST5 

* Sterility Tests (71): Meets the reąuirements 

• Other Requirements: It meets the reguirements in 

Ophthalmic Products—Quality Tests <771). 
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ADD1TIONAL REQUIREMENTS 
a Packaging AMD Storage: Preserve in collapsible 
ophthalmic ointment tubes In a cool place. 

* USP Reference Standards (11) 

U5P ldoxuridine R5 


ldoxiir5dBne Ophthalmic Solution 

OEFIN1TION 

tdoxundine Ophthalmtc Solution is a stenie, aqueous solu- 
tlon of ldoxuridine. Ir contains NLT 0.09% and NMT 
0.11% of idoxurtdine (CgHnlNzOs). It may contafn suita- 
ble buffers, stabilizers, and antimtcrobia! agents. 

IDENTIFICATION 
a A* 

Standard solution and Sampfe solution: Use as di- 
rected In the Assay. 

Acceptance criteria: The UV absorption spectrum of 
the Sampfe solution exhibits maxima and minima at the 
same wavelengths as those of the Standard solution . 

ASSAV 
® Procedurę 

Chromatographic column: Mix 4 g of chromato¬ 
graphic sificeous earth with 4 mL of 0.1 N hydrochloric 
acid in a glass mortar until the mixture is fluffy. Transfer 
to a 19- x 250-mm chromatographic tubę (see Chroma- 
tography (621)) that contains a pledget of glass wool 
and is fitted with a stopcock at the bottom. Tamp gen- 
tly to compress to a uniform mass. 

Efuting solvent: Butyl alcohol and chloroform (1:5) 
Standard stock solution: 0.5 mg/mL of USP ldox 
uridine RS in methanoi 

Standard solution: Ditute 5.0 mL of Standard stock so¬ 
fution wkh Efuting sofvent to 100.0 mL. 

Sampfe solution: Nominally 25 pg/mL of idoxuridine in 
eluant obtained from fhe Chromatographic column. Mix 
an equiva3ent to 5 mg of idoxuridine from Ophthalmic 
Solution with 3 g of chromatographic siliceous earth In 
a glass mortar until the mixture is fluffy. 

Instruments conditions 
Modę; UV 

Analytical wavelengths: 320 and 283 nm 
Celi: 1 cm 
Blank: Efuting solvent 
Analysis 

Sam pies: Standard solution and Sample solution 
Transfer the Sample sofution to the prepared Chromato¬ 
graphic column . Transfer 2 g of chromatographic siti- 
ceous earth and 2 ml of 0.1 N hydrochloric acid to 
the glass mortar, and mix until fluffy. Use this mate¬ 
riał to rinse the mortar and pick up any remaining 
Ophthalmic Solution. Transfer half of this mixture to 
the tubę, and tamp gently until the column appears 
uniform. Transfer the remaining portion to the Chro - 
matographic column, and tamp as before. Wipe the 
walfs of the mortar with a smali pledget of glass 
wool, and insert the pledget in tne top of the cof- 
umn. Oute with 200 mL of Efuting solvent at a flow 
ratę of appraximate!y 1 mL/min, disearding the flrst 
20 mL of the eluate. Collect the remainder of the elu- 
ate in a 200-mL volumetric fiask, and dilute with Elut- 
ing soWenl to volume. Determine the absorbances of 
this solution and the Standard solution . 

Calculate the percentage of idoxuridine (CsHuINżOs) 
tn the portion of Ophthalmic Solution taken: 

Result - (Au/As) x ( C$/C u } x 100 


Aj - difference in the absorbances of the Sample 

solution at the wavelengths indicated by (A z ^ 
~ As2o) 

A* = difference in the absorbances of the Standard 
solution at the wavelengths indicated by (A 2 m 
“ 

Cs = concentratlon of USP ldoxuridine RS in the 
Standard sofution (pg/mL) 

Cu - nominał concentratlon of idoxuridtne in the 
Sampfe solution (pg/ml) 

Acceptance criteria: 0.09%-0.11 % 

SPECIFIC TE5TS 

* 5teriutv Tests (71): Meets the requirements 

* PH (791): 4.5-7.0 

AODETIONAL REQUIREMENTS 

o Packaging and Storage: Presen/e in tight, light-resistant 

contalners in a cold place. 

e OSP Reference Standards (11) 

USP ldoxuridine RS 


Ifosfamide 



C 7 H 15 CI 2 N 2 O 2 P 261.09 
2H-1 / 3,2-Oxazaphosphorin-2-amine, N, 
3-bls(2-chloroethyl)tetrahyd ro-, 2-oxlde t 
3“(2-Chloroethyl)4(2-chloroethyl)amino]teLrahydro-2H-l,3, 
2-oxazaphosphorine 2~oxide [3778-73-2]. 

» ifosfamide contains not less than 98.0 percent 
and not morę than 102.0 percent of 
C 7 H 15 CI 2 N 2 O 2 P. 

Caution—Creat care should be taken in hond ling 
Ifosfamide , as it is a patent cytotoxic agent and 
suspected cardnogen . 

Packaging and storage—Preserve in tight containers at a 
temperaturę not exceeding 25°. 

LabeHing—Where it is intended for use in preparing inject- 
able dosage forms, the tabel States that It is stenie or must 
be subiected to further processing durfng the preparation of 
Injectable dosage forms. 

USP Reference standards (11 }— 

USP Endotoxin RS 
USP ifosfamide RS 
Bdentiffication— 

A: Infrared Absorption (1 97K). 

B: The retention time of the major peak in the chromato- 
ram of the Assay preparation corresponds to that of the 
tandard preparation, both relative to the Interna! standard, 
as obtained m the Assoy. 

§>H (791): be twe en 4.0 and 7.0 in a solution (1 in 10). 

Waler Beteimmation, Method i <921): not morę than 
0.3%. 


Delete the foflowing: 

®Heavy metais, Method f (231): not morę than 0.002%. 

« (ONicFal 1 -ja n-2018) 

łonie chlonde— 

5 fon dard sodium chlonde solution —Transfer about 
118.7 mg of sodium chloride, accurately weighed, to a 
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200-mL volumetric fiask, dlssolve in and dilute with water to 
volume, and mix. This solution contains 360 ppm of ionic 
chloride. 

Procedurę —Pipet 10 ml of Standard sod i u m chlor id e solu¬ 
tion into a beaker, and add 90 mL of water and 10 ml of 
acetic add. Titrate with 0.01 N silver nitrate V5 (prepared 
fresh daily), determimng the endpoint potentiametncally us- 
ing silyer and siiyer-silyer chloride electrodes. Record the voL 
u me, V ]t of 0,01 N silver nitrate VS consumed. Transfer 
about 2.0 g of Ifosfamide, aceurately weighed, into a 
beaker, and add 90 ml of water and 10 mL of acetic add. 
Pipet 10 mL of Standard sodium chloride solution into the 
beaker, and star, \f necessary, untit solution is complete. Ti¬ 
trate with 0.01 N s!lver nitrate VS as directed above, and 
record the volume, V z , of 0.01 N silver nitrate VS consumed. 
Calculate the difference in volume, V t of 0.01 N silver ni¬ 
trate V5 consumed between the two determinations by sub- 
tracting V\ from V 2 : a difference of not morę than 1.0 mL 
corresponding to not morę than 0.018% of ionic chloride is 
found. 

Chloroform-insoluble phosphorus— 

Ammonium molybdate solution —[NOTĘ—-Prepare fresh on 
the day of use.] Dissolve 25 g of ammonium molybdate in 
300 mL of water (Solution A). Cautiously add 75 mL of su [fu¬ 
rie add to 100 ml of water, cool to room temperatura, and 
dilute with water to 200.0 mL ( Solution 8), Mix Solution A 
and Solution B to obtain Ammonium molybdate solution, 

Hydroquinone solution^ Dissolve 0.5 g of hydroquinone in 
100 mL of water, and add one drop of concentrated suffuric 
acid. [notę —When this solution darkens, discard it and pre¬ 
pare fresh.] 

Sodium sulfite solution —Prepare a solution of sodium sul- 
fite in water having a concentration of 200 mg per mL. 

[notę—P repare fresh at the time of use.] 

Phosphorus stock solution —Transfer 0. i 824 g of monoba- 
sic potassium phosphate, aceurately weighed, to a 1000-mL 
vofumetnc fiask, dissolve En and dilute with water to vol- 
ume, and mix, 

Phosphorus intermedia te solution —Transfer 10.0 mL of 
Phosphorus stock solution to a 100-mL volumetrit fiask, di Eu te 
with water to volume, and mix. Prepare this solution fresh 
on the day of use, 

Phosphorus standard solution —Transfer 10,0 mL of Phos¬ 
phorus intermediate solution to a 1 00-mL vo!umetric fiask, 
dilute with water to volume, and mix. 

Test preparation —Transfer 1 g of Ifosfamide, aceurately 
weighed, to a 100-mL volumetric fiask, dissolve in 50 mL of 
water, difute with water to volume, and muc Transfer 
10.0 mL of this solution to a separatory funnei, and add 
5 mL of water, Add 1 5 ml of chloroform, shake vigorously 
for 30 seconds, allow the layers to separate and drain, and 
discard the lower chloroform layer. Repeat this extractlon 
four times, each time with 15 mL of chloroform, discarding 
the chloroform layer after each extraction. Transfer the 
agueous portion to a conical fiask, wash the separatory fun¬ 
nei with two 5-mL portions of water, and collect all the 
agueous washings In the same fiask. Add 3 mL of sulfuric 
acid, and heat under a hood until white fum es appear. Re- 
move the fiask from the heat, and with swlrling, add 0,6 mL 
of hydrogen peroxide. Heat until white fu mes reappear. If 
the solution h not colorless, repeat addiUuris of hydrogen 
peroxlde followed by heating until all color is gone. Cool to 
room temperaturę, add 25 mL of water, and cautiously add 
10 ml of ammonium hydroxide. Cool to room temperaturę, 
add 2 drops of phenolphthalein TS, and then add hydro- 
chloric acid dropwise until all pink color has dlsappeared. 
Transfer the contents of the fiask to a 100-mL fiask, dilute 
with water to volume, and mix. 

Blank solution —To 3 mL of sulfuric acid in a second coni¬ 
cal fiask, adding 0 6 mL of hydrogen peroxide, proceed as 
directed for the Test preparation , beginning with "Heat until 
white fumes reappear." 


Procedurę —Transfer 15.0 mL each of the Test preparation , 
the Blank solution, and the Phosphorus standard solution to 
three separate 25-mL yolumetric flasks. Add 2.5 mL of Am¬ 
monium molybdate solution to each of the flasks, swirl, and 
allow to stand for about 30 seconds. To each of the three 
flasks in order, rapidly add 2,5 mL each of Hydmquinone so¬ 
lution and Sodium sulfite solution , Dilute the contents of each 
fiask with water to volume, mlx, and allow the flasks to 
stand for 30 minutes. Gontom itantly determine the ab 
sorbances of the Solutions obtained from the Test prepara¬ 
tion and the Phosphorus standard solution in 1-cm cells at 
the wayelength of maximum absorbance at about 730 nm, 
with a suitable spectrophotometer, using the solution ob¬ 
tained from the Blank solution as the blank. Calculate the 
percentage of chloroform-insoluble phosphorus in the por¬ 
tion of Ifosfamide taken by the formula: 

10G(C/ WF&AufAs) 

in which C Is the concentration, in pg per mL, of phos¬ 
phorus In the Phosphorus standard solution;W is the welght, 
in mg, of Ifosfamide taken; and Au and A s are the ab- 
sorbances from the Solutions obtained from the Test prepa¬ 
ration and the Phosphorus standard solution , respectiydy: not 
morę than 0.0415% is found, 
limit of 2-chioroethy laminę hydrach Do ride— 

Standard solution —Dis$o!ve an aceurately weighed quan- 
tity of 2-chloroethylamine hydrochloride in N,/V-dimethy!a- 
cetamide, and dilute quantitatively, and stepwise if neces¬ 
sary, with the same solvent to obtain a solution having a 
known concentration of about 0.025 mg per mL. 

Test solution —Transfer about 100 mg of Ifosfamide, accu- 
rately weighed, to a fiask, add 10.0 mL of M,N-dimethylacet- 
amide, and shake untit dissolved, 

Ch romatographk sys tern —Th e g as c h ro m a tog ra p h is 
equipped with a flame-ionization detector and contains a 
2-mm x 1>8-m column packed with 1 0% liguid phase Cl 6 
containing 2% potassium hydroxide on 80- to 100-mesh 
support SI A. The injection port is maintained at a tempera¬ 
turę of about 200*, the detector is maintained at a tempera¬ 
turę of about 300°, the oven is maintained at a temperaturę 
of about 140°, and nitrogen is used as the carrier ga$ at a 
fiow ratę of about 25 mL per minutę. 

Procedurę —Separately inject equal volumes (about 1.0 uL) 
of the Test solution and the Standard solution into the gas 
chromatograph, record the chromatograms, and measure 
the areas of the peaks due to 2-chforoethyiamine hydrochlo- 
ride. Calculate the percentage of 2-chloroethylamine hydro¬ 
chloride in the portion of Ifosfamide taken by the formula: 

10Q0(CfW)(ruJ r s ) 

in which C is the concentration, in mg per mL, of 2-chloro¬ 
ethylamine hydrochloride in the Standard solution;W is the 
weight, in mg, of Ifosfamide taken; and ru and r$ are the 
areas of the 2-chloroethylamine peaks obtained from the 
Test solution and the Standard solution, respectively: not 
morę than 0.25% of 2-ch!oroethylamine hydrochloride is 
found. 

Other reguirements—Where the label States that Ifos- 
famide is sterfle, it meets the requirements for SteńlJty Tests 
(71) and for Bacterial endotoKins under Ifosfamide for Injec- 
tion. Where the label states that Ifosfamide most be sub- 
jected to further processing during the preparation of inject- 
abfe dosage forms, it meets the reguirements for Bacterial 
endotoxins under ifosfamide for Injection, 

Assay—[NOTĘ—Ifosfamide degrades in solution. Prepare So¬ 
lutions of Ifosfamide fresh daily and do not storę for morę 
than 24 hours. Prepare the Standard preparation and the As- 
say preparation simultaneously.] 

Mobile phase —Prepare a filtered and degassed mixture of 
water and acetonitrife (70:30). Make adjustments If neces¬ 
sary (see System Suita bili ty under Chromatography (62 1». 
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InternaI standard solution —Transfer about 50 mg of ethyl- 
paraben, accurately weighed, to a IGO-mL vofumetnc fiask, 
and add 25 mL of alcohol to dissolve. Dilute with water to 
volume, and rmx. 

Standard preparation—Transfer about 15 mg of USP ifos¬ 
famide RS, accurately weighed, to a 25-mL volumetric fiask, 
add 1.0 mL of Interna / standard solution t dilute with water to 
volume, and mix, 

Assay preparation —Transfer about 150 mg of Ifosfamide, 
accurately weighed, to a 250-mL volumetric fiask, add 
10.0 mL of InternaI standard solution, dilute with water to 
volume, and mix. 

Chromatographic system (see Chroma tog raphy {621))—The 
liquid chromatograph is eaurpped with a 195-nm detector 
and a 3.9-mm x 3G-cm column that contains packing LI. 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the Standard preparation , and record the peak responses as 
directed for Procedurę; the resólutron, R f between ifosfamide 
and ethylparaben is not less than 6 . 0 , and the refative stan¬ 
dard deviation for replrcate injections is not morę than 
2 . 0 %. 

Procedurę—Separately inject equal volumes (about 25 jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chroma tograms, and meas- 
ure the areas for the major peaks. Calculate the quantity, in 
mg, of OH 15 CI 2 N 2 O 2 P in the portion of Ifosfamide taken by 
the formula: 

250C(R U / Rs) 

in which C is the eon centra ti on, in mg per mL, of USP Ifos- 
famide RS in the Standard preparation; and R u and Rs are the 
ratios of the responses of the ifosfamide peak to the ethyl¬ 
paraben peak obtained from the Assoy preparation and the 
Standard preparation, respectively. 


Ifosfamide for Injection 

» Ifosfamide for Injection contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amountof C 7 HTJCI 2 N 2 O 2 P. 

Caution —Greof care should be taken in handiing 
ifosfamide, as it is a potent cytotoxic agent and 
suspected carcinogen. 


Change to read : 

Packagiog and storage —Preserze as described in *Pack~ 
aging and Slorage Requirements (659), Injection Paokaging, 
Packaging for constitution* ( cn T.M fl y-aoi 7 }, at contro flet) room 
temperaturę. 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Ifosfamide RS 

Constituted solution— At the trme of use, it meets the 
reguirements for Injections and Implanted Drug Products <1), 
Specific Tests, Completeness and clority of Solutions. 

Identification— 

A: (See Thin-layer Chromatographic Identification Tests 

( 201 ).) 

Developmg solvent —Prepare a mixture of isopropyl alco- 
hof and toluene ( 1 : 1 ). 

Standard solution —Dissolve 20.0 mg of USP Ifosfamide RS 
in TO mL of alcohol. 

Test solution—Di ssolve 20 mg of Ifosfamide for Injection 
In 1.0 mL of alcohol. 


Procedurę— Apply separately 10pL each of the Standard 
solution and the Test solution to a thin-layer chromato- 
graphic piąte (see Chromatography (621)) coated with a 
0.25-mm layer of chromatographic silica gel mixture, allow 
the spots to dry, and develop the piąte in a paper-fined 
chromatographic chamber eguilibrated with Developing sol- 
vent for about 15 minutes prior to use. Allow the chromato- 
gram to devefop until the solvent front has moved about 
15 cm. Remove the piąte, mark the solvent front, and air- 
dry for 5 minutes. Place the plates into a chromatographic 
chamber containing iodine crystals, and view the spots that 
develop. [NOTĘ—For better detection, oversprav the iodine 
stain with a mixture of alcohol and water (1:1),] The R$ 
value of the principal spot obtained from the Test solution 
corresponds to that obtained from the Standard solution. 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that of the 
Standard preparation , footh relative to the interna! standard, 
as obtained in the Assay. 

Bacterial Endotaxins Test (85)—It contains not morę 
than 0.125 USP Endotoxin Unit per mg. 
pH (791): between 4.0 and 7.0 in a soiution prepared as 
directed for injections and Implanted Drug Products (1), Spe- 
dfic Tests, Completeness and darity of Solutions , determined 
30 minutes aft er its preparation, 

Water DeterminatEon, Method I (921): not morę than 
0.3%. 

Ot Ner reguirements —It meets the requirements for Sterll- 
ity Tests (71), Unlformity of Dosage Units (905), and Loheling 
(7), Labels and Loheling for Injectahfe Products. 

Assay — 

Mobile phase t Internal standard solution. Standard preparo- 
tion, and Chromatographic system —Prepare as directed in 
the Assay under Ifosfamide. 

Assay preparation—$e\ect an accurately counted n urn ber 
of containers of Ifosfamide for Injection, the combined eon- 
tents of which are equivalenl to about 6 g of Ifosfamide, 
Dissolve the contents of each Container in water and com- 
bine all of the Solutions in a 1000-mL volumetric fiask. Rinse 
each Container with water, and add the rinsings to the volu- 
metric fiask. Difute with water to yolume, and mix. Transfer 
10.0 mL of the resulting solution to a 1OCLmL volumetric 
fiask, add 4.0 mL of Internal standard solution, dilute with 
water to volume, and mix. 

Procedurę— Proceed as directed for Procedurę in the Assay 
under Ifosfamide. Calculate the quanlity, in g, of 
C 7 H 1S CI 2 N 2 0>P in each Container of Ifosfamide for Injection 
taken by the formula: 

10(C/ N)(Ru / Rj) 

in which C is the concentration, in mg per mL, of USP tfos- 
famide RS in the Standard preparation; N is the n urn ber of 
containers seiected for the Assay preparation, and Ru and R s 
are the ratios of the responses of the ifosfamide peak to the 
ethylparaben peak obtained from the Assay preparation and 
the Standard preparation, respectively. 


Imipenem 


ND 



C 12 H 1 JN 3 O 4 S H 2 0 317.36 

l-Azabicydo[3.2.0]hept-2-ene-2-carboxylic add, ó-(l- 
hydroxyethyl)-3-[[2-(iminomethyl)amino]ethyl]tliio]-7- 
0 x 0 ’, monohydrate, (5/?’[5at,6<x(R*)]]-. 
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(5/?,65)-3-[[2-(Formimidoy!amino)ethyl]thio]-6-[(K)-1- 
hydroxyethy l]-7-oxo-1-azabicyclo[ 3.2.0] hept-2-ene- 
2-carboxylic acid monohydrate [74431-23-5]. 
Anhydrous 299.35 [64221-86-9], 

» Imipenem contains the equivalent of not less 
than 98.0 percent and not morę than 101,0 per- 
cent of imipenem monohydrate (C 12 H 17 N 3 O 4 S • 
H 2 O). 


C hangę to read: 



Packaging and storage— Preserve as described in *Pack- 
aging and Storage Reguirements (659), Injection Packaging, 
Packaging for constitution* (cm-M&y-mTh and storę in a cofd 
place, 

Labeling— Where It is intended for use in preparing inject- 
able dosage forms, the label States that it is sterile. 

USP Reference standardy (11)— 

US P Endotoxin RS 

USP Imipenem Monohydrate RS 

Identification, infrored Absorption (197M). 

Speciftc rotation {781S): between +84° and +89*. 

Test soluthn: 5 mg per mL, in a pH 7 buffer. Prepare 
the pH 7 buffer soJution as follows. Dissolve 5 g of monoba- 
sic potassium phosphate and 11 g of dibasic potassium 
phosphate in 900 mL of water, adjust with phosphoric acid 
or 5 N sodium hydroxide to a pH of 7, dilute with water to 
1000 mL, and mix. 

Crystallinity (695): meets the reguirements. 

Bacterial Endotoxins Test (85) (where the label States 
that Imipenem is sterile)—it contains not morę than OJ 7 
USP Endotoxfn Unit per mg, 

Sterility Tests (71) (where the label States that Imipenem 
is sterile)—It meets the reguirements when tested as di- 
rected for Membranę Fiitration under Test for Sterility of the 
Product to be Examined f 6 g of specimen dissolved m 200 mL 
of Fluid A being used. 

Loss on drying (see Thermal Analysis {891))— [notę— The 
guantity taken for the determination fnay be adjusted, if 
necessary, for instrument sensitiwty. Weight loss occurring at 
temperatures above about 160°, indicative of decomposi- 
tion, is not to be interpreted as Loss on drying .] Determine 
the percentage of yolatile substances by tnermograyimetnc 
analysis on an appropnately calibrated instrument, using 5 
to 10 mg of imipenem, accuratefy weighed. Heat the speci¬ 
men under test at a ratę of 20° per minutę under vacuum. 
Reeord the thermogram to 200°, and calculate the weight 
loss at the plateau or inflection point at about 150 3 : it loses 
not less than 5.0% and not morę than 8.0% of its weight. 
Resldue on ignition {281): not morę than 0,2%. 


Dek te the foltowing: 

*Heavy met ais, Method II (231): not morę than 0.002%. 

• (G(fctiaU-jaTv2Qlfl) 

$olvent5— 

InternoI standard solution—Add 1 ml of n-propyl alcohoi 
to 2000 mL of water, and mix. 

Standard preparation —Transfer 1.0 mL of acetone and 
2.0 mL of isopropyl alcohoi to a 1000-mL volumetric fiask, 
dilute with water to volume, and mix. Transfer 1.0 mL of 
this solution and 5*0 mL of Internal standard solution to a 
25-mL volumetric fiask, dilute with water to volume, and 
mix, Each mL of this Standard preparation contains 31.6 pg 
of acetone and 63,2 pg of isopropyl alcohoi. 

Test preparation —Transfer about 250 mg of Imipenem, 
accurately weighed, to a 10-ml volumetric fiask, add 4.0 mL 


of 1 N ammonium hydroxide, and dissolve by swlrling. Add 
2,0 mL of Internal standard solution , dilute with water to vol- 
ume, and mix. 

Chromatographic system (see Chromatography (621))—The 
gas chromatograph is eguipped with a flame-ionization de¬ 
tector and a 3-mm x 1,8-m column containing 10% phase 
G16 on support 55. The column temperaturę i$ pro- 
grammed to operate at 70° for 8 minutes, then to increase 
at a ratę of 32* per minutę to 1 70°, and to maintain the 
temperaturę at 1 70° for 8 minutes. The injection port is 
maintained at 200°, the detector is maintained at 25G & , and 
helium is used as the carrier gas at a flow ratę of about 
19 mL per minutę. Chromatograph the Standard prepara¬ 
tion, and reeord the peak responses as di rected under Proce¬ 
durę: the relative retention times are about 0.3 for acetone, 
0*5 for isopropyl alcohoi, and 1.0 for n-propyl alcohoi, and 
the relative standard deviation of each of the ratios of the 
response of the respective analyte peak to the response of 
the n-propyl alcohoi peak for replicate injections is not morę 
than 5%* 

Procedurę—[ notę—U se peak areas where peak responses 
are indicated,] Separately inject equat volumes (about 2 pL) 
of the Standard preparation and the fest preparation into the 
chromatograph, using the solvent (water) flush technrque, 
reeord the chromatograms, and measure the responses for 
the acetone, isopropyl alcohoi, and n-propyl alcohoi peaks. 
Calculate the percentages of acetone and isopropyl alcohoi 
in the portion of Imipenem taken by the same formula: 

(C/W)(R u /fh) 

in which C is the concentration, in pg per ml, of the appro- 
priate analyte in the Standard preparation; W is the quantity, 
in mg, of Imipenem taken to prepare the Test preparation; 
and R u and R$ are the ratios or the peak response of each of 
the corresponding analytes to the peak responses of n-pro- 
pyl alcohoi obtained from the Test preparation and the Stan¬ 
dard preparation, respectively* Add the percentages of ace¬ 
tone and isopropyl alcohoi found: the total is not morę than 
0.25%. 

Assay— 

Mobile phase —Dissolve 0.54 g of monobasic potassium 
phosphate in 3600 mL of water, adjust with 0.5 N sodium 
hydroxide or 0.5 M phosphoric add to a pH of 6*8 ±0.1, 
dilute with water to make 4000 mL of solution, and mix. 
Filter this sofution through a fifter of 0.5-pm or finer poros- 
1 ty, and degas. Make adjustments if necessary (see System 
Suitability under Chromatography (621)), 

Standard preparation —Di$$olve an accurately weighed 
guantity of USP Imipenem Monohydrate RS in Mobile phase 
to obtain a solution having a known concentration of about 
0.4 mg per mL. Storę this solution in an ice bath, and dis- 
card after 8 hours. 

Assoy preparation— Transfer about 100 mg of Imipenem, 
accurately weighed, to a 250-mL volumetrlc fiask, dlssolve in 
and dilute with Mobile phase to volume, and mix. Storę this 
solution in an ice bath, and discard the unused portion after 
8 hours. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eauipped with a 300-nm detector 
and a 4.6-mm x 30-cm column that contains packing LI, 
and is maintained at a temperaturę of 30 ± 1.0°. The flow 
ratę is about 1*5 mL per minutę. Chromatograph the Stan¬ 
dard preparation , ana reeord the peak responses as directed 
for Procedurę: the column efficiency determined from the 
analyte peak is not less than 600 tneoretical plates, and the 
relative standard deviation for replicate injections is not 
morę than 1.0%. 

Procedurę— Separately inject equal volumes (about lOpL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, reeord the chromatograms, and meas¬ 
ure the responses for the major peaks* Calculate the quan- 
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tity, in mg, of imipenem monohydrate (Ci^Ht^NsO^S ■ H^O) 
in the portion of Imipenem taken by the formula: 

(31 736 / 29935)(Q.2SCP)(ru / r s ) 

in which 31736 and 29935 are the molecular weights of 
imipenem monohydrate and anhydrous imipenem, respec- 
tivefy; 0 is the concentration, in mg per mL, of USP 
Imipenem Monohydrate RS in the Standard preparation; P is 
the content, in pg per mg, of anhydrous imipenem 
(CiaH^NaC^S) in USP Imipenem Monohydrate RS; and r u 
and rs are the imipenem peak responses obtained from the 
Assay preparation and the Standard preparation, respectrvely. 


Imipenem and Cilastatin for Injection 

» Imipenem and Cilastatin for injection is a sterile 
mixture of Imipenem, Cilastatin Sodium, and So- 
dium Bicarbonate. It contains not less than 
90.0 percent and not morę than 115.0 percent of 
the labeled amounts of imipenem (C 12 H 17 N 3 O 4 S) 
and cilastatin (CisHisNiOiS). 


C hangę to read: 

Packaging and sto ragę—Preserve as described in *Pack- 
aging and Storage Reguirements (659), Injection Packaging, 
Packaging for constitutionm (cw ł^y- 2017 ), and storę at con¬ 
tro! led room temperaturo. 

Labeling—Label it to indicate that after constitution it Is to 
be solubillzed in a suitable parenterat fluid prior to intrave- 
nous tnfusion, 

USP Reference standard* (11) — 

USP Cilastatin Ammonium Salt RS 

USP Endotoxin RS 

USP Imipenem Monohydrate RS 

Constifuted solution —At the time of use, it meets the 
requirements for fnjections and fmplanted Drag Products (1), 
Specific Tests, Compfeteness and clarity of Solutions . 
Identification —The retention times of the peaks for 
imipenem and cilastatin in the chromatogram of the Assay 
preparation correspond to those in the chromatograms of 
the Imipenem standard preparation and the Cilastatin stan¬ 
dard preparation , as obtained in the Assay, 

Bacteriall Endotoxms Test (85)—If contains not morę 
than 0.17 USP Endotoxm Unit per mg of imipenem and not 
morę than 017 USP Endotoxin Unit per mg of cilastatin. 
Sterility Tests (71)—It meets the reguirements when 
tested as dl rected for Membranę Filtration under Test for Ste- 
rility of the Product to be Examined, the specimen being dis- 
solved in Fluid A . 

PH(791): between 6.5 and 8.5, when constituted as di- 
rected In the labeling, 

Uniformify of cflosage imits (905): meets the requtre- 

mcnts. 

Loss on drying (731)—Dry about 100 mg in vacuum at a 
pressure not exceeding 5 mm of mercury at 60° for 3 hours: 
tt loses not morę than 3,5% of its weight. 

Partkuiate Matter in Enjecfions (788): meets the re- 
quirements for smallwolume injections. 

Assay— 

pH 6.8 Buffer —Dissobe 0.54 g of monobasic potassium 
phosphate in 3600 ml of water, adjust with 0,5 N sodium 
hydroxide or 0,5 M phosphonc acid to a pH of 6.8 ±0.1, 
dilute with water to make 4000 ml of solution, and mix. 
Pass this solution through a fil ter of 0.5-Jim or fi ner porosi ty. 


Mobiie phase —Dissolve 2.0 q of sodium 1-hexanesul- 
fonate In 800 mL of pH 6.8 Buffer , adjust with 0,5 N sodium 
hydroxide or 0.5 M phosphoric acid to a pH of 6,8 ± 0.1, 
and dilute with pH 6.8 Buffer to make 1000 mL of solution. 
Pass this solution through a filter of 0.5-jim or finer porosity, 
and degas. Make adjustments if necessary (see System Suita- 
biiity under Chromatography (62 1)). 

imipenem standard preparation —Transfer about 1 3 mg of 
USP Imipenem Monohydrate RS, accurately weighed, to a 
25-mL volumetric fiask. Add 5 mL of salinę T5, 0,5 ml of a 
0,1% solution of sodium bicarbonate, and about 15 ml of 
ptf 6.8 Buffer, and dtssolve by shaking and sonicating, 

[NOTĘ—-The duration of sonication should not exceed 1 min¬ 
utę.] Dilute with pH 6.8 Buffer to volume, and mix, This 
solution contains the equivalent of about 500 pg of anhy¬ 
drous imipenem per mL Use this solution immediatdy. 

Cilastatin standard preparation —Transfer about 12.5 mg 
of USP Cilastatin Ammonium Salt RS, accurately weighed, to 
a 25-mL volumetric fiask, Add 5 mL of salinę T5, 0.5 mL of a 
0,1% solution of sodium bicarbonate, and about 15 mL of 
pH 6.8 Buffer f and dissolve by shaking and sonicating, 
[NOTĘ— The duration of sonication should not exceed 1 min¬ 
utę.] Dilute with pH 6.8 Buffer to volume, and mix. This 
solution contains the equrvalent of about 500 pg of ciiasta- 
tin per ml, Use this solution immedfately. 

Assay preparation —Constitute Imipenem and Cilastatin 
for injection in a volume of salinę TS, accurately measured, 
corresponding to the votume of solvent spedfred in the la- 
beling. Quantitatively transfer this suspension to a 1 00-mL 
volumetric fiask with the aid of pH 6/8 Buffer , dilute with pH 
6.8 Buffer to volume, and mix. Dilute an accurately meas¬ 
ured volume of this solution quantitatively with pH 6.8 
Buffer to obtain an Assay preparation having a concentratlon 
of about 500 pg of imipenem per mL. 

Chromatographic system (see Chromatography (621))—The 
Jiquid chromatograph is eauipped with a 254-nm detector 
and a 4,6-mm x 30-cm column that contains packing LI, 
and is maintained at a temperaturę of 50 ± 1.0°, The flow 
ratę j$ about 2 mL per minutę. Chromatograph the 
Imipenem standard preparation, and reeord the peak re¬ 
sponses as di rected for Procedurę: the column efficiency de- 
termined from the imipenem peak is not less than 600 the- 
oretical plates when calculated by the formula: 

5.545(1/W h/2 y 

the tailing factor for the imipenem peak is not morę than 
1.5 when calculated by the formula: 

W/ 0.1 / 2 f 

where Wo,^ is the width of the peak at 10% height, and the 
relative standard devlation for rep li ca te injections is not 
morę than 2,0%. Chromatograph the Cilastatin standard 
preparation, and reeord the peak responses as directed for 
Procedurę: the column efficiency determined from the cilas¬ 
tatin peak is not less than 600 theoretical plates when caku- 
lated by the formula: 

5.545(t/ Wk/ 2) 2 

the tailing factor for the cilastatin peak is not morę than 1.5 
when calculated by the formula: 

Woa / 2f 

and the relative standard deviation for replicate injections is 
not morę than 2,0%. 

Procedurę —Separately inject equal volumes (about 1 0 pL) 
of the imipenem standard preparation, the Cilastatin standard 
preparation, and the Assay preparation into the chromato¬ 
graph, reeord the chromatograms, and measure the re¬ 
sponses for the major peaks. Calculate the guantities, in mg, 
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of anhydrous imipenem {C 12 HT 7 N 3 O. 1 S) and dlastatin 
(Ci^H^ćN^O^S) in the Container, taken by the same formula: 

(CPU D)(r u /r$) 

in which C is the concentration, in mg per mL, of USP 
Imipenem Monohydrate RS or USP Ciastatin Ammonium 
Salt RS in the appropriate Standard preparation; P is the eon* * 
tent, in pg per mg, of anhydrous imipenem (CiiHuNiO^S} 
or cilastatin (C^Hz^NzOsS) in the relevant Reference Stan¬ 
dard; L is the labeled guantity, in mg, of imipenem or cilas¬ 
tatin in the Container; D is the concentration, in pg per ml, 
of imipenem or cilastatin in the Assay preparation Eased on 
the labeled ąuantity in the Container and the extent of dtlu- 
tion; and r v and r* are the peak responses of the corre- 
sponding analyte obtained from the Assay preparation and 
the appropriate Standard preparation, re$pectively. 


Imipenem and Cilastatin for Injectable 
Suspension 

DEFINmON 

Imipenem and Cilastatin for Injectable Suspension is a stenie 
rmxture of Imipenem and Cilastatin Sodium. It contains 
NLT 90.0% and NMT 115.0% of the labeled amounts of 
imipenem (CuH 1 ? N 3 O^S) and cilastatin (C^hUNhOsS). 

IDENTIFICATION 

* A. The retention times of the peaks for imipenem and 

cilastatin of the Sample solution correspond to those of 
Standard solution J and Standard solu tion 2, as obtained 
in the Assay * 

ASSAY 

• Procedurę 

Buffer; Dissolve 0.54 g of monobasic potassium phos- 
hate in 3600 mL of water, adjust with 0.5 N sodium 
ydroxide or 0*5 M phosphonc acid to a pH of 6*8 ± 
0 . 1 , dilute with water to make 4000 mL of solution, 
and mix* Pass this solution through a filter of 0.5-pm or 
finer porę $\ze. 

Solution A: 0*1% solution of sodium bicarbonate in 
water 

Mobile phase: Dissolve 2.0 g of sodium l-hex- 
anesulfonate in 800 mL of Buffer, adjust with 0*5 N so¬ 
dium hydroxide or 0*5 M phosphoric acid to a pH of 
6*8 ± 0*1, and dilute with Buffer to make 1000 mL of 
solution. Pass this solution through a filter of 0.5-pm or 
finer porę size, and degas. 

Standard solution 1: 0.5 mg/mL of imipenem from 
USP Imipenem Monohydrate RS prepared as follows. 
Transfer a suitable amount of USP Imipenem Monohy¬ 
drate R5 to a volumetric fiask. Add salinę TS, Solution A, 
and Buffer, using 20%, 2%, and 60% of the finał vot- 
ume, respectively. Dissolve by shaking and sonicating. 
The duration of sonication should not exceed 1 min. 
Dilute with Buffer to volume. Use this solution 
immediately, 

Standard solution 2 : 0.5 mg/ml of cilastatin from USP 
Cilastatin Ammonium Salt RS prepared as follows. 
Transfer a suitable amount of USP Cilastatin Ammonium 
Salt RS to a volumetric fiask. Add salinę TS, Solution A , 
and Buffer ; using 20%, 2 %, and 60% of the finał vol- 
ume, respectiveTy* Dtssoive by shaking and sonicating. 
The duration of sonication should not exteed 1 min. 
Dilute with Buffer to volume. Use this solution 
immediately* 

Sample stock solution: Nominally 2*5 mg/mL of 
imipenem prepared as follows* Constitute Imipenem 
and Cilastatin for Injectable Suspension in a volume of 
salinę TS corresponding to the volume of solvent speci- 
fied in the labeling. Withdraw all of the withdrawable 


contents, using a suitable hypodermic needle and $y- 
ringe, and dilute with salinę 1 $ to finał volume. 

Sample solution: Nominally 0.5 mg/mL each of 
imipenem and cilastatin from Sample stock solution in 
Buffer 

Chromatographic system 
(See Chromatograpny {621}, System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 30-cm; packing LI 
Column temperaturę: 50±1.0 g 
Flow ratę: 2 mL/min 
Injection volume: 10 pL 
System suitability 

Sam pies: Standard solution 1 and Standard solution 2 
Suitability reguirements 

Column efficiency: NLT 600 theoretical plates for the 
imipenem peak, Standard solution 1; NLT 600 theo¬ 
retical plates for the cilastatin peak. Standard solution 

2 . 

Calculate as follows: 

Result = 5*545 x (UtW Hł2 ) 2 

£ fl - retention Ume of the peak in Standard solution 
1 or Standard solution 2 

W h /2 - width of the peak at half-height in Standard 
solution 1 or Standard solution 2 
Taili ng factor: NMT 1.5 for the imipenem peak, 
Standard solution 1; NMT 1,5 for the cilastatin peak, 
Standard solution 2. 

Calculate as follows: 

Result = W 0J /2f 

Woj = width of the peak at 10% height in Standard 
solution 7 or Standard solution 2 
f = distance from the peak maximum to the 

leading edge of the peak at 5% of the peak 
height in Standard solution 1 or Standard 
solution 2 

Relative standard deviatron: NMT 2.0% for the 
imipenem peak, Standard solution 7; NMT 2.0% for 
the cilastatin peak, Standard solution 2 
Analysi 5 

Sam pies: Standard solution 1, Standard solution 2, and 
Sample solution 

Calculate the percentage of the labeled amount of an¬ 
hydrous imipenem (CuHt/NiOłS) in the portion of 
Imipenem and Cilastatin for Injectable Suspension 
taken: 

Result = (rufn) x (CdCu) x P x 100 

ru - peak response from the Sample solution 

r s = peak response from Standard solution 1 

Cs - concentration of imipenem in Standard 
solution 1 (mg/mL) 

C u - nominał concentration of imipenem m the 
Sample solution (mg/mL) 

P = potency of imipenem in USP Imipenem 
Monohydrate RS (mg/ma) 

Calculate the percentage of the labeled amount of 
cilastatin (L^hL^N^UsS) j n the portion of Imipenem 
and Cilastatin for Injectable Suspension taken: 

Result - (rufr$) x (Cd Co) x P x F x 100 

r v = peak response from the Sample solution 

r$ = peak response from Standard solution 2 

Q = concentration of cilastatin in Standard solution 
2 (mg/mL) 

Cu - nominał concentration of cilastatin in the 
Sompie solution (mg/mL) 

P = potency of cilastatin in USP Cilastatin 
Ammonium Salt RS (pg/mg) 
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F - conversion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%-115.0% for each analyte 

PERFORMANCE TE5TS 

* Uniformity of Dosace Units (905): Meets the 

reguErements 

5PECIF9G TEST5 

« Bacterjal Endotoxins Test (85): NMT 0.23 USP Endo- 
toxin Unit/mg of imipenem and NMT 0.23 USP Endo- 
toxin Unit/mg of cilastaLin 

* PH (791) 

Sample solution: Constitute as directed in the fabeling* 
Acceptance criteria: 6.0-7,5 
® Steriluy Tests (71) 

Sample solution; DEssoNe the sample in Fluid A. 
Acceptance criteria: Meets the requirements when 
tested as directed for Test for Sterility of the Product to Be 
Examined, Membranę Filtration 

o Loss on Drying (731) 

Sampie: 100 mg 

Analysis: Dry the Sample under vacuum at a pressure 
not exceedincj 5 mm of mercury at 60 Q for 3 n. 
Acceptance criteria: NMT 3.5% 

AODITIONAL REQUIREMENTS 

Change to read: 

* Packaging and Storage: Preserve as described in *Pack- 

aging and Storage Reguirements (659), injection Packaging, 
Packaging for constitution* foj and storę at con- 

trolied room temperaturę. 

* Iabeling: LabeJ it to Endicate that the suspension ob- 

tained when constituted as directed in the Iabeling is for 
Entramuscuiar injection only. 

* USP Reference Standards (11) 

USP Cilastatin Ammonium Salt RS 

USP Endotox?n RS 

USP Imipenem Monohydrate RS 


Bmipramine Hydrochloride 



C, s H Z4 Nz ■ HCI 316.87 

5ff-Dibenz[b,(]azepine‘5-propanamine, 10,11-djhydro-N,N- 
dimethyl-, monohydrochloride. 
5-3-(Dinnethylamino)propyl-1 0,11 -dihydro-5H-dibenz[b,/]- 
azeptne monohydrochloride [11 3-52-0]. 

» Imipramine Hydrochloride contains not less 
than 98.0 percent and not morę than 102.0 per- 
cent of O 9 H 24 N 2 ■ HCI, calculated on the dried 
basis. 

Packaging and storage—Preserye En tight containers. 

USP Reference standards (11)— 

USP DesipramEne Hydrochloride RS 
USP Imipramine Hydrochloride RS 
USP Iminodlbenzyf RS 
CuHtiN 195.28 


Identificationi— 

A: infrared Absorption (197K). 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay. 

C: Dissolve 0.1 0 g In 2 mL of alcohol, and add 1 ml of 
2 N nitric add and 3 drops of sitver nitrate TS: a white pre- 
dpitate is formed, and Et dissolves on the dropwise additton 
of ammonium hydroxide. 

Loss on drying (731)—Dry it at 105° for 2 hours; it loses 
not morę than 0.5% of its weight, 

Residue on ignition (281): not morę than 0.1%. 

Delete the fottowing : 

*Heavy metals, Method II (231): 0,001%.* (0 ma\ l^n-zom 

Related compounds— [notę —Use low-actinic glassware 
throughout the following procedurę*] 

Mobile phase, System su i ta bil i ty solution , Standard prepara¬ 
tion, and Chromatographic system— Proceed as directed in 
the Assay. 

Standard solution —Dissdve accurately weighed quantities 
of USP Imipramine Hydrochloride RS and USP Iminodibenzy] 
RS in aceton itrile, and di lute with a mixture of water and 
acetonitriEe (5:3) to obtain a solution havEng known concen- 
trations of about 2,5 pg of each component per mL. 

Test solution —Transfer about 63 mg of Imipramine Hydro- 
chloride, accurately weighed, to a 50-mL volumetric fiask, 
dEssofve in and dEIute with a mlxture of water and acetoni- 
trile (5:3), and mix. 

Procedurę —Separately inject equal volumes (about 20 piL) 
of the Standard solution and the Test solution tnto the chro- 
matograph, record the chromatograms, and measure the 
peak responses* The reiatfve retention times are about 0.8 
for W-(dimethylaminopropyf) iminostilbene and 1.0 for 
imipramine. CalcuJate the percentage of iminodibenzy! in 
the portlon of Imipramine Hydrochforide taken by the 
formula: 

5(C/W)(ru/rs) 

in which C is the concentration, in Lig per mL, of USP fmh 
nodibenzyl RS in the Standard solution; W is the weight, En 
mg, of Imipramine Hydrochloride taken to prepare the Test 
solution; and ru and r s are the Eminodibenzyl peak responses 
obtained from the Test solution and the Standard solution, 
respectively: not morę than 0.1% of EminodibenzyE is found. 
Cafculate the percentage of each other impurity in the por- 
tion of Imipramine Hydrochloride taken by the formula: 

5(C/ kV)(r, / Cs) 

in which C is the concentration, in pg per mL, of USP 
Imipramine Hydrochloride RS In the Standard solution; W Es 
the weight, in mg, of Imipramine Hydrochloride taken to 
prepare the Test solution; n is the peak response of each 
individual impurity, exduding Eminodibenzyl, obtained from 
the Test solution , and r$ is the peak response of imipramine 
obtained from the Standard solution: not morę than 0.1% of 
N-(dEmethyfaminopropyf)EminostElbene is found; not morę 
than 0,2% of any other impurity is found; and the total of 
all impurities found is not morę than 1,0%. 

Assay— [NOTĘ —Use low-actinrc glassware throughout the 
following procedurę.] 

Mobile phase —Prepare a filtered and degassed mixture of 
0.06 M sodium perchlorate, acetonitrlle, and triethylamine 
(625:375:1), and adjust with perchloric acid to a pH of 2.0. 
Make adjustments Ef necessary (see System Suitability under 
ęhromatography (621)). 
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System suitabllity solution —Transfer about 15 mg of USP 
Irnipramine Hydrochloride RS and about 15 mg of USP 
Desrpramine Hydrochloride RS, accurately weighed, to a 
50-mL volumetric fiask, dissolve tn and dilute with a mixture 
of water and acetonitrile (5:3) to volume, and mix. 

Standard preparation—D isso!ve an accurately weighed 
quantity of USP Irnipramine Hydrochloride RS in a mixture 
of water and acetonitrile (5:3) to obtain a solution havinq a 
known concentration ot about 0.3 mg per mL* 

Assay preparation —Transfer about 30 mg of Irnipramine 
Hydrochloride, accurately weighed, to a 100-mL volumetric 
fiask, dissolve in and dilute with a mixture of water and 
acetonitrile (5:3) to volume, and mix. 

Chramatogrophic system (see Chromotography (621)}—The 
liąuid chromatograph is eauipped with a 269-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI - 
The column temperaturę is maintained at 4Q C , and tne flow 
ratę is about 1.5 ml per minutę. Chromatograph the System 
suitabifity solution, and record the peak responses as directed 
for Procedurę; the resolution, /?, between tne irnipramine and 
desipramine peaks is not less than 13. Chromatograph the 
Standard preparation , and record the peak responses as di¬ 
rected for Procedurę: the relative standard deviation for repli- 
cate injections is not morę than 2*0% for irnipramine. 

Procedurę —Separately inject eguaf volumes (about 20 jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the peak responses* Calcuiate the quantity, in mg, of 
C tęj H 24 N 1 ^ HCf In the portion of Irnipramine Hydrochloride 
taken by the formula: 

100 C(rofrs) 

in which C is the concentration, in mg per mL, of USP 
Irnipramine I lydrochloride RS in the Slarniaid preparation; 
ano r u and r$ are the irnipramine peak responses obtained 
from the Assay preparation and the Standard preparation , re- 
spectively* 


Irnipramine Hydrochloride Injection 

» Irnipramine Hydrochloride Injection is a sterile 
solution of Irnipramine Hydrocnloride in Water 
for Injection. It contains, in each mL, not less 
than 11.5 mg and not morę than 13.5 mg of 
C, 9 H 2 4N 2 ■ HCI. 

Packaging and storage —Preserve in single-dose contain- 
ers, preferably of Type I glass* 

USP Reference sfandards (11)— 

USP Endotoxin RS 

USP Irnipramine Hydrochloride RS 

Identification —Transfer lOmL of Injection to a separator, 
add 2 ml of 2 N hydrochloric acid, extract with 10 ml of 
chloroform, flfter, and evaporate the chloroform solution to 
about 2 mL Carefutly add ether until the liquid becomes 
turbid, heat on a steam bath Lu uruduce a elear solution, 
then cggI, and allow to stand. Filter the crystalJine precipi- 
tate, wash with ether, and dry En vacuum at 105° for 
30 minutes: the precipitate so obtained responds to Identifi¬ 
cation test A under Irnipramine Hydrochloride. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 5.0 USP Endotoxin Units per mg of irnipramine hydro¬ 
chlonde* 

pH (791 >: between 4.0 and 5.0. 

Other requirements —It meets the reguirements under In- 
jections a na implanted Drag Products (1). 


Assay—Transfer an accurately measured volume of injec¬ 
tion, equivalent to about 25 mg of imtpramine hydrochlo¬ 
nde, to a 100-mL volumetno fiask, a da 0.5 N hydrochloric 
acid to volume, and mix. Pipet 10 mL of this solution into a 
separator, add 10mL of 1 N sodium hydroxide, and extract 
with four 20-mL portions of ether, shaking each portion for 
2 minutes and coliecting the extracts in a second separator* 
Extract the combined ether extracts with four 20-mL por¬ 
tions of 0*5 N hydrochloric acid, and combine the exiracts 
in a 250-mL beaker. Aerate this sofution with nitrogen to 
remove residual ether, then transfer to a 100-mL volumetric 
fiask, and rinse the beaker with 0.5 N hydrochloric acid, 
coliecting the rinsings in the fiask. Add the 0*5 N acid to 
vo!ume, and mix. Dissolve an accurately weighed guantity 
of USP Irnipramine Hydrochloride RS in 0*5 N hydrochloric 
add, and dilute quantitatively and stepwise with the same 
solvent to obtain a Standard solution naving a known con- 
centratEon of about 25 ug per mL. Concomitantly determine 
the absorbances of both Solutions in 1-cm cells at the wave- 
length of maximum absorbance at about 250 nm, with a 
sultable spectrophotometer, usincj 0.5 N hydrochloric acid 
as the blank. Calcuiate the quantity, in mg, of C^Hz^N? ■ 

HCI in each mL of the injection taken by the formula: 

(C/V)(Au/A$ 

in which C is the concentration, in pg per mL, of USP 
Irnipramine Hydrochloride RS in the Standard soiution; V is 
the volume, in mL, of Injection taken; and A u and 4* are the 
absorbances of the solution from the Injection and the Stan¬ 
dard solution, respecfh/ely* 


Irnipramine Hydrochloride Tablets 

» Irnipramine Hydrochloride Tablets contain not 
less tnan 93.0 percent and not morę than 
107.0 percent of the labeled amount of 
irnipramine hydrochloride (C 19 H 24 N 2 ■ HCI). 

Packagfng and storage —Preserve in tight containers. 

USP Reference standards (11) — 

USP Irnipramine Hydrochloride RS 
Identification —Powder a suitable number of Tablets, 
equivalent to about 100 mg of irnipramine hydrochloride, 
and macerate the powder with 10 mL of chloroform. Filter 
the chloroform extract through paper into a wide-mouth 
test tubę, and evaporate the filtrate to about 3 mL* Carefully 
add ether until the liguid becomes turbid, heat on a steam 
bath to produce a elear solution, then cool, and allow to 
stand* The precipitate that is formed may be recrystallized 
from acetone* Filter the crystalEine precipitate, wash with 
ether, and dry in vacuum at 105° for 30 minutes: the pre¬ 
cipitate so obtained meets the requirements for Identification 
test A under Irnipramine Hydrochloride. 

Dissolution (711)— 

Medium: 0,01 N hydrochloric acid; 900 mL* 

Apparatus 1: 100 rpm. 

Time: 45 minutes* 

Procedurę —Determine the amount of C^Hz^Nz.HCl dis- 
soked by employing UV absorptlon at the wavelength of 
maximum absorbance at about 250 nm on filtered portions 
of the solution under test, suitably diluted with Medium , in 
comparison with a Standard solution having a known con¬ 
centration of USP irnipramine Hydrochloride RS in the same 
Medium. 

Tolerances—H ot less than 75% (Q) of the labeled amount 
of Ci 9 Hz 4 N 2 ■ HCI is dissolved in 45 minutes. 

Uniformify of dosage units (905): meet the reąuire- 
ments. 
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Procedurę for eon tent uniformity —Transfer 1 finely pow- 
dered Tablet to a 100-mL yofumetric fiask with the aid of 
70 mL of dilute hydrochloric acid (1 in 100), and shake by 
mechantcal means for 30 minutes. Add dilute hydrochloric 
acid (1 in 100 ) to volume, mm, and filter, if necessary, dls- 
carding the first 20 mL of the filtra te. Transfer an aliquot of 
the fil tratę, equivalent to about 2.5 mg of imipramine hy- 
drochtoride, to a lOG-mL volumetric fiask, add dilute hydro- 
chlortc add (1 In 100) to volume, and mix. Dissolve an ac~ 
curately weighed quantity of USP Imipramine Hydrochloride 
RS in dilute hydrochloric add (1 rn 100), and dilute quan- 
titatively and stepwise with the same solvent to obtain a 
Standard solution havrng a known concentration of about 
25 pg per mL. Concomitantly determine the absorbances of 
both Solutions in 1-cm cells at the wavelenqth of maximum 
absorbance at about 250 nm, with a suitable spectropho- 
tometer, using dilute hydrochloric add (1 in 100 ) as the 
blank. Caicutate the quantity, rn mg, of C 19 H 24 N 2 ■ HC1 in the 
Tablet by the formula: 


OEFINITION 

Imipramine Pamoate contalns NLT 98.0% and NMT 102.0% 
of imipramine pamoate [(C^l-^Nz)^ ■ C^H^O*], calculated 
on anhydrous basis. 

IPENTD R C ATION 
■ A. INFRARED ABSORPTION (197K) 

* B. The retention Limes of the major peaks of the Sample 
snluthn correspond to those of fne Standard solution , as 
obtained in the Assay. 

ASSAY 
« Procedurę 

Buffer: 5.2 g/L of di basie potassium phosphate in water 
Solution A: Acetonitrile and Buffer (15:85). Adjust with 
phosphoric add to a pH of 8.0. 

Solution B: Acetonitrile and Buffer (38:62). Adjust with 
phosphoric acid to a pH of 8,0. 

Mobile phase: See Tobie 1. 


10 (C/V)( Au/As) 

in which C is the concentration, In pg per mL, of USP 
Imipramine Hydrochloride RS in the Standard solution; V is 
the vo!ume, in mL, of the aliquot taken of the solution from 
the Tablet; and A u and As are the absorbances of the solu¬ 
tion from the Tablet and the Standard solution, respectively, 
Assay —Welgh and finely powder not fewer than 20 Tablets. 
Transfer an accurately weighed portion of the powder, 
equivalent to about 100 mg of imipramine hydrochloride, to 
a 200-mL yolumetric fiask, add about 100 mL of dilute hy¬ 
drochlonc acid (1 in 25), and shake vigorously by mechani- 
cal means for 1 hour. Add the dilute acid to vo!ume, mix, 
and filter, discarding the first 20 mL of the filtra te. Pipet 
5 mL of the filtrate into a separator, and proceed as directed 
in the Assay under Imipramine Hydrochloride fnjection, begin¬ 
ni ng with "add 10 mL of 1 N sodium hydroxide." Calculate 
the quantity, in mg, of imipramine hydrochloride (C^H^N^ 
HCI) in the portion of Tablets taken by the formula: 

4C(A„/As) 

in which C is the concentration, in pg per mL, of USP 
Imipramine Hydrochloride RS in the Standard solution; and 
Au and A 5 are the absorbances of the solution from the Tab¬ 
lets and the Standard solution, respectively. 


imipramine Pamoate 



(C lg H 2J N 2 ) 2 .C 23 H„O ó 949.18 

Naphthalenecarboxy!ic acid, 4,4'-methylenebis[3-hydroxy-, 
compd. with 5H-dibenz[b,/]azepine-5-prapanamine, 

10,11 -dihyd ro-/V,W-dimethyl-, 2- (1:2); 
5-[3-(D]metnylamino)propyl]-10,11 -dihydro-5 fTdibenz[b, 
pazepine compound (2:1) with 4,4'-methyleneb- 
rs(3-hydroxy-2-naphthoic acid); 
3-[10,11-Dihydro-5H-dtbenzo[^/]azepin-5-yi)-A/,A/-dimethyL 
propan-1-aminę 4,4'-methylenebis(3-hydroxy- 
2-naphthoate) salt (2:1) [10075-24-8]. 


Table 1 


Time 

(min) 

Solution A 

(%) 

Solution B 

(%) 

0 

90 

10 

10 

70 

30 

20 

35 

65 

30 

35 

65 

31 

90 

10 

35 

90 

10 


Dlfuent; Acetonitrile and water (75:25) 

Standard stock solution: 2 mg/mL of USP Imipramine 
Pamoate RS in Diluent 

Standard solution: 0.2 mg/mL of USP Imipramine 
Pamoate R5 from Standard stock solution in Solution A 
Sample stock solution: 2 mg/mL of Imipramine 
Pamoate in Dlfuent 

Sample solution: 0.2 mg/mL of Imipramine Pamoate 
from Sampfe stock soiution in Solution A 
Chromatographic system 
(See Chromotogropny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 269 nm 

Column: 4.6-mm x 15-cm; 5-pm pacldng LI 

Autosampler temperaturę: 10* 

Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 

[Notę —Approximate relative retention times for pamoic 
acid and imipramine are 0.3 and 1.0, respectively.] 
Suitability requirements 
Resolutiort: NLT 2.0 between pamoic acid and 
imipramine 

Taiiing factor: NMT 1.8 for imipramine 
Relative standard devlation: NMT 2.0% for 
imipramine 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of imipramine pamoate 
[(C, 9 H*iNz) 7 ■ C23 H ifiOś] in the portion of Imipramine 
Pamoate taken: 

Result = (rjrs) x ( Cs/Cu ) x 100 

r u ~ peak response of imipramine from the Sample 
soiution 

rs = peak response of imipramine from the 
Standard solution 

Cs = concentration of USP Imipramine Pamoate RS 
in the Standard solution (mg/mL) 

Cu - concentration of Imipramine Pamoate in the 
Sample solution (mg/mL) 
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Acceptance criteria: 98,0%-102.G% on the anhydrous 

basis 

IMPURITIES 

• Residue on Ignition (281): NMT 04 0% 

Detete the folłowing: 

** HEAW METALS, Method U (231): NMT 1 0 ppm* * (oiwciai i- 

Jan-ZOlB) 

* Organic Impurities 

Buffet*: 52 g/L of dibasic potassium phosphate rn water 
Solution A: Acetonitriie and Buffer (38:62)* Adjust with 
phosphonc add to a pH of 7.9. 

Solution Br Acetonitnle and Buffer (70:30). Adjust with 
phosphonc acid to a pH of 6.0. 

Mobile phase; See Tobie Z 


labie 2 


Time 

(mini 

Solution A 

(W 

Solution B 
(%) 

0 

100 

0 

15 

100 

0 

50 

0 

100 

60 

0 

100 

61 

100 

0 

75 

100 

0 


Diiuent: Acetonitnle and water (75:25) 

System suitability solution: 0.5 mg/mL of USP 
Imipramine Pamoate RS, 0.02 mg/ml_ of USP 
Depramine RS, and 0.02 mg/mL USP Iminodibenzy! RS 
in Diiuent 

Standard solution: 0.002 mg/mL of USP Imipramine 
Pamoate RS in Diiuent 

Sample solution: 2 mg/mL of Imipramine Pamoate in 
Diiuent 

Chromatographic system 

(See Chromatogrophy (621), System Suito bil i ty.) 

Moder LC 

Detector: UV 220 nm 

Column: 4,6-mm x 15-cm; 5-pm packing LI 

Temperafures 
Cofumn: 40° 

Autosampler; 10° 

Flow ratę: 1 .0 ml/min 
Injection volume: 10 pL 
System suitability 

Samplesr System suitability solution and Standard 
solution 

[Notę—S ee Tobie 3 for re!ative retention times.] 
Suitability requlrements 
Resolution: NLT 5.0 between tmipramine and 
depramine, System suitobiiity solution 
Relative standard deviationr NMT 5.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Imipramine Pamoate taken: 

Result - (ru/n) x (Q/Ca) x 100 

fu = peak response of each impurity from the 
Sample solution 

n = peak response of imipramine from the 
Standard solution 

G - concentration of USP Imipramine Pamoate RS 
in the Standard solution (mg/mL) 

C u = concentration of Imipramine Pamoate in the 
Sample solution (mg/mL) 

Acceptance criteria: See Tobie 3. Disregard peaks that 
are less than 0.05% of the imipramine peak. 


Table 3 


Name 

Relative 

Retention 

Time 

Acceptance 

Cnteria, 

NIVIT 

Pamoic add 
(ParnoateT 

0.2 

— 

Desipramine b 

0.5 

0.10 

Depramine 

0.7 

0,10 

Tmipramine 

1.0 


Iminodibenzyl 

3*7 

0.10 

Any individua3, 
unsoedfied impurity 

— 

0.10 

Totai impurities 

— 

0.75 


* Pamoic add is not an impurity. Il is listed for Identification purposes 
only. 

h 10,11 -Dihydro-ST^TmethylarninoJpropylj-SH-dibenzt^fJazepine. 

SPECIFIC TESTS 

a Water Betermination, Method i (921): NMT 2.0% 

ADDITIONAL REQUIREMENT$ 

® Packaging and Storage: Presen/e in tight containers, 
and storę at controlled room temperaturę. 

o USP Reference Standards (11) 

USP Depramine RS 

3-(5 H-Dibenzo[b, fJazepim5“yl)-/V / /V-dimethylpropan- 
1 -aminę. 

C 19 Hz 2 N 2 278.39 
USP Iminodibenzyl RS 
10,11 -DihydrO“5f7-dibenzo[b,(|azepine. 

C 14 H 13 N 195.28 

USP imipramine Pamoate RS 


Imipramine Pamoate Capsules 

DEFINITION 

Imipramine Pamoate Capsules contain imipramine pamoate 
[(Ci^Hz^NzJz ■ Cz^HifeOe] equivalenf to NLT 90.0% and 
NMT 110.0% of the labeled arnount of imipramine hy- 
drochlonde (C 19 H 24 N 2 - HCI). 

IDENTIFICATION 

* A. The retention time of the imipramine peak of the 

Sample solution corresponds to that of the Standard solu¬ 
tion , as obtained in the Assay. 

• B. The UV spectrum of the imipramine peak of the Sam- 
pie solution corresponds to that of Lhe System suitability 
solution , as obtained in the test for Organic Impurities. 

ASSAY 
o procedurę 

Buffer: 5.2 g/L of dibasic potassium phosphate In water 
Solution A: Chromatographic acetonitriie and Buffer 
(15:85). Adjust with phosphonc acid to a pH of 8.0. 
Solution B: Chromatographic acetonitnle and Buffer 
(38:62). Adjust with phosphorie add to a pH of 8 . 0 . 
Mobile phase: See Table 1. 


Table J 


Time 

(min) 

Solution A 

(°/<0 

Solution G 
(%) 

0 

90 

10 

10 

70 

30 

20 

35 

65 

30 

35 

65 

31 

90 

10 

35 

90 

10 
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Diiuent; Chromatographic acetonitrile and water 
(75:25) 

Standard stock soiution: 0.75 mg/mL of USP 
Imipramine Pamoate R5 in Diluent 
Standard soiution: 0.23 mg/mL of USP Imipramine 
Pamoate RS (equivalent to 0.15 mg/mL of imipramine 
hydrochloride) from the Standard stock soiution in Soiu¬ 
tion A. Pass a portion through a suitable filter of 0,45- 
j.im porę size. Use the filtrate. 

Sampie stock soiution: Transfer the contents of Cap- 
sules (NLT 5) into a suitable volumetnc fiask, and add 
the corresponding Capsule shells, Add 10% of the finał 
fiask volume of acetonitrile, and sonlcate for 10 min 
with intermittent shaking, Add 80% of the finaf fiask 
vofume of Diluent, and sonicate for 15 min with inter¬ 
mittent shaking. Aitow to cool to room temperaturę, 
and diiute with Diiuent to volume. Altów to stand for 5 
min. 

Sampfe soiution: Nominally 0,23 mg/mL of imipramine 
pamoate (equivafent to 0,15 mg/mL of imipramine hy¬ 
drochloride) from the Sampie stock soiution In Soiution 
A, Pass a portion of the resulting soiution through a 
suitable filter of 0.45-pm porę size. Use the filtrate. 
Chromatographic system 
(Sec Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector; UV 269 nm 

Column; 4,6-mm x 15-cm; 5-pm packing LI 

Autosampler temperaturo: 10° 

Flow ratę: 1,5 mL/min 
Injection volume: 20 pL 
System suitability 
Sampie: Standard soiution 

[Notę—T he relatlve retention times for pamoic acid and 
imipramine are 0.3 and 1.0, respectlvely,] 

Suitability requircmcnts 
Resolution: NLT 2.0 between pamoic acid and 
imipramine 

Taillng factor: NMT 2,0 for Imipramine 
Relative standard deviation: NMT 2.0% for 
imipramine 
Analysis 

Samples: Standard soiution and Sampie soiution 
Calculate the percentage of the iabeled amount of 
imipramine hydrochloride (Ci^F^Na ■ HCI) in the por¬ 
tion of Imipramine Pamoate Capsules taken: 

Result = (ru/r s ) x (G/G) x[M x (Mn/M#)} x 100 

fu - peak area of imipramine from the Sampie 
soiution 

r s - peak area of imipramine from the Standard 
soiution 

Q - concentration of USP Imipramine Pamoate RS 
In the Standard soiution (mg/mL) 

Cu - equivalent concentration of imipramine 
hydrochloride In the Sampfe soiution 
(mg/mL) 

M = number of moles of imipramine hydrochloride 
equlvaient to each mole of imipramine 
pamoate, 2 

Mn = molecular weight of imipramine 
hydrochloride, 31 6,87 

M f2 = molecular weight of imipramine pamoate, 

949.18 


Acceptance criteria: 90,0%-l 10.0% 

PERFORMANCE TESTS 
• DlSSOLUTION (711) 

Test 1 
Tier 1 

Medium 1: 0.1 N hydrochloric acid; 900 mL 
Apparatus 1: 100 rpm 
Times: 30 and 90 min 
Tier 2 

Medium 2: 0,1 N hydrochloric acid with 0.3% purl- 
fied pepsin; 900 mL 
Apparatus 1: 100 rpm 
Times: 30 and 90 min 

Buffer: 4.4 g/L of dibasic potasslum phosphate in 
water 

Mobile phase: Acetonitrile, tnethylamine, and Buffer 
(400:5:600). Adjust with phosphone acid to a pH of 

8 . 0 . 

Diluent A: Acetonitrile and water (75:25) 

Diluent B: 20.4 g/L of monobasic potasslum phos¬ 
phate and 3 g/L of sodium hydroxide. Adjust with 1 N 
sodium hydroxide or 1 N phosphone acid to a pH of 
7.4, 

Standard stock soiution: 0.63 mg/mL of USP 
Imipramine Pamoate RS in Diiuent A 
Standard soiution: 0,038 mg/mL of USP Imipramine 
Pamoate RS from the Standard stock soiution prepared 
as foltows. Transfer a suitable voiume of the Standard 
stock soiution to an appropriate fiask that already con- 
tains 60% of the finał fiask volume of Diluent Band 
30% of the finał fiask volume of Medium. Di lute with 
Diluent B to volume, 

Sampie stock soiution: Centrifuge a portion of the 
soiution under test, Use the supernatant. Replace the 
portion of soiution remoyed from the vessel with the 
same vo!ume of fresh Medium 1 or Medium 2 at 37 p , 
[Notę—T he use of a centrifuge speed of 5000 rpm for 
10 min may be suitable,] 

Sampie soiution: Nominally equivalent to about 
0.025 mg/mL of imipramine hydrochloride prepared 
from the Sampie stock soiution in Diiuent B in a suitable 
volumetric fiask 

Dissolution procedurę: Perform the test using the 
conditions under Tier 1 . In the presence of cross-link- 
ing, repeat the test with a new set of Capsules using 
the conditions under Tier 2. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 252 nm 
Column: 4.6-mm x 25-crn; 5-pm packing LI 
Temperatur es 
Autosampler: 10° 

Column: 30° 

Flow ratę: 1.2 mL/min 
Injection voiume: 50 pL 
System suitability 
Sampie: Standard soiution 
Suitability reguirements 
Tailing factor: NMT 2,0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard soiution and Sampie soiution 
Calculate the percentage of the Iabeled amount of 
imipramine hydrochloride (C^H^N^ * HO) dissolved 
at each time point (/): 

Result, - (rjr s ) xQx[M x (Mn/M#)] x V x (1 /I) x 100 

n - peak area of imipramine from the Sampie 
soiution at each time point 
= peak area of imipramine from the Standard 
soiution 
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C| = concentration of USP Imipramine Pamoate RS 
in the Standard solution (mg/mL) 

M = number of moles of Imipramine hydrochloride 
equivalent to each mole of imipramine 
pamoate, 2 

Mri ~ molecular weight of imipramine 

hydrochloride, 316.87 

M f2 = molecular weight of imipramine pamoate, 
949.18 

V = volume of Medium 1 or Medium 2, 900 mL 

L - labef claim (mg/Capsule) 

Tolerances: See Tobie 2. 


G = concentration of USP Imipramine Pamoate RS 
in the Standard solution (mg/ml) 

M - number of mol es of imipramine hydrochloride 
equivalent to each mole of imipramine 
pamoate, 2 

Mn - molecular weight of imipramine 
hydrochloride, 316.87 

Ma - molecular weight of imipramine pamoate, 
949,18 

V = volume of Medium , 900 mL 
t = label claim (mg/Capsule) 

Tolerances: See Tobie 4. 


Table 2 


Time Point 

Time 

Amount Dksolved 

(D 

(min) 

NLT (%) 

1 

30 

40 

2 

90 

75 


The percentage of imipramine pamoate dissolved 
equivalent to the labefed amount of imipramine hy- 
drochloride (CigH 2 ^N 2 ■ HCI) d!ssolved at the times 
specified conforms to Dissolution (711), Accep tance 
labie h 

Test 2: If the product compiies with this test, the label- 
ing indicates that the product meets USP Dissolution 
Test 2. 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 1: 100 rpm 
Times: 30 and 1 50 min 
Standard solution: A solution containing USP 
Imipramine Pamoate RS at the concentrations listed in 
Table 3 prepared as follows. Transfer a suitable quan- 
tity of USP Imipramine Pamoate RS to an appropriate 
volumctrk flasfc. Add 5% of the finał fiask volumc of 
methanof and sonicate for 5 min. Add 75% of the 
finał fiask volume of Medium that has been heated to 
NLT 60° and stir for 30 min. Al Iow to cool to room 
temperaturę. Dii u te with Medium to volume and mix. 
Pass through a suitable filter and use the filtrate. 


Table 3 


Labeled Amount 
of Imipramine 
Hydrochloride 
(mo/Capsule) 

Concentration of 
USP Imipramine 
Pamoate RS 
(mq/mL) 

Eq uwaleni 
Concentration 
of Imipramine 
Hydrochloride 
(mq/mLl 

75 

0,12 

0,08 

100 

0.17 

0.11 

125 

0.21 

0.14 

150 

0,26 

OJ 7 


Sam ple solution: Pass a port! on of the soJufion under 
test through a suitable filter. Use the filtra te, 
Instrumental conditions 
Modę: UV-Vis 
Wavelength: 251 nm 
Celi: 0.2 cm 
Analysis 

Samples: Standard solution and Sampfe solution 
Caicufate the percentage of the labeled amount of 
imipramine hydrochloride (Cishh^Nh ■ HCI) dissolved 
at each time point (/): 

Resultf = (AJAT) x G x [M x (Mr S /M r 2)] xVx (1/1) x 
100 

At - absorbance of imipramine from the Sompie 
solution at each time point 

As = absorbance of imipramine from the Standard 
solution 


Table 4 


Time Point 

Time 

Amount Dissolyed 

m 

(min) 

NIT (%) 

1 

30 

25 

2 

150 

80 


The percentage of imipramine pamoate dissolved 
equivalent to the labeled amount of imipramine hy- 
drochtoride (C 19 H 24 N 2 ■ HG) dissolved at the times 
specified conforms to Dissolution (711), Acceptance 
Tobie 1. 

o Uniformity of Dosage Units (905): Meet the 
requirements 

IMPURITIES 

• ORGANKC IMPURITIES 

Pmtect Solutions containing imipramine from light. 
Buffer: 5.2 g/L of dibasic potassium phosphate in water 
Solution A: Chromatographic aceton! trile and Buffer 
(3:100). Adjust with phosphoric acid to a pH of 7,2. 
Solution B: Methanol and chromatographic acetonitrile 
(70:30) 

Mobile phase: See Table 5. 


Table 5 


Time 

(min) 

Solution A 

(%) 

Solution B 

(%) 

0 

62 

38 

12 

62 

38 

25 

50 

50 

65 

20 

80 

70 

20 

80 

75 

62 

38 

95 

62 

38 


System suitability solution: 1 .5 mg/mL of USP 
Imipramine Pamoate RS (equivalent to 1 mg/mL of 
imipramine hydrochtoride), and 0.001 mg/ml each of 
USP Desipramine Hydrochloride RS and USP Depramine 
RS in Solution B. Pass a portion through a suitable mem¬ 
branę filter of 0 . 2 -pm porę size, and use the filtrate. 

Standard solution: 0.015 mg/mL of USP Imipramine 
Pamoate RS (equivalent to 0.01 0 mg/mL of Imipramine 
hydrochloride) in Solution B. Pass a portion through a 
suitable membranę filter of 0 . 2 -pm porę size, and use 
the filtrate. 

Sample solution: Nnminally 1.5 mg/mt of imipramine 
pamoate (equtvalent to 1.0 mg/mL of imipramine hy¬ 
drochloride) from NLT 20 Capsules prepared as follows. 
Transfer a portion of the eon ten ts ot the Capsules 
equivalent to 50 mq of imipramine hydrochloride to a 
50-mL vo!umetric fiask Add 30 mL of Solution B f and 
sonicate for 10 min in a coot water bath with infermit- 
tent shaking. Dilute with Solution B to volume. Pass a 
portion through a suitable membranę filter of 0 . 2 jmn 
porę size, and use the filtrate. 
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Chromatographic system 
(See Chromatogmphy <621), System SuitabUity.) 

Modę: LC 

Detector: UV 220 nm, For Identification test B f a di- 
ode-array detector may be used in the wavelength 
rangę of 200-300 nm. 

Column: 4,6-mm x 15-cm; 3.5-jam packing LI 
Temperatures 
Autosampler: 10° 

Column: 45° 

Flow ratę: 1 ml_/min 
Injectton volume: 10 jil 
System suitabiłity 

Samples: System suitabiłity sofution and Standard 
soiution 

[Notę—S ee Tahie 6 for relative retention times.] 
Suitabiłity requirements 

Resoiution: NLT 2.0 between the desipramine and 
depramine peaks; NLT 2.0 between the depramine 
and imipramine peaks, System suitabiłity soluthn 
Tailing factor: NMT 1 *5, Standard sofution 
Relative standard deviation: NMT 5.0%, Standard 
sofution 
Analysis 

Samples: Standard sofution and Sampfe sofution 
Calculate the percentage of each impurity in the por- 
tion of Capsules taken: 

Result s (fu/rs) x (Cd Cu) x [M x (M„/Kj)] x (1/f) x 100 

fu ~ peak response of each imipramine impurity 
from the Sompfe soiution 
r$ = peak response of imipramine from the 
Standard sofution 

Q = concentration of USP Imipramine Pamoate RS 
in the Standard soiution (mg/ml) 

C y = equivalent concentration ot imipramine 
nydrochloride in the Sampie sofution 
(mg/ml) 

M = number of moles of imipramine hydrachloride 
equivalent to each mole of imipramine 
pamoate, 2 

M r j - molecular weight of imipramine 
hydrochloride, 316.87 

= molecular weight of imipramine pamoate, 
949.18 

F - relative response factor (see labie 6) 

Acceptance mteria: See Tobie 6 . Disregard any degra- 
dation product peaks less than 0.02%. 


Table 6 


Karne 

Relative 

Retention 

Time 

Re)ative 

Response 

Factor 

Acceptance 

CHteria, 

NMT 

w/w) 

Pa mole aoteh 

0.1 

_ 


Desipram tne 

0.40 

1.0 

0.2 

Depramine 

0.66 

0.87 

0.10 

Imipramine 

1.0 

_ 

_ 

fminodibenzvl b 

1.3 

1.5 

0.2 

Any indMdual 
unspectfied 
denradation product 

— 

1.0 

0,2 

To tal degradation 
Products 

— 

— 

0.75 


* Induded for Identification only. This peak is due to the pamoate counte- 
rion; hence it Łs not an impurity. 
h 10J 1 'Dihydro5tf'dibenzo[fe/Jazepine. 


ADDITIONAL REQUIREMENT5 

■ Packaging ano Stor ag e: Preserve in tight, light-resistant 
containers. Storę at controfled room temperaturo. 


• Labeling: The labefing States the Dissolution test used 

only if Test 1 \s not used. 

• USP Referenci Standards (11) 

USP Depramine RS 

3^(5H-Dibenzo[i>,flazepin-5-yl)“/V,W^dimethylpropan' 
1-aminę. 

Ci 9 HzzN 2 278.39 
USP Destpramine Nydrochloride RS 
USP Imipramine Pamoate RS 


Imiguimod 



CmH ić N 4 240.30 

1 tf-imidazo[4,5-c]auinolin-4-amine, 1 -{2-methyl propyl)-; 
4-Amino-l-isobuty(-lH-imtdazo[4,5-c]quinoline 
[99011-02-6]. 

DEFINETION 

lmiquimod contains NIT 98.0% and NMT 102.0% of imi- 
quimod (C^HieN,,), calculated on the dried basis. 

IDENTIFICATION 
■ A. iNFRARED ABSORPTION (197K) 

* B, The retention time of the major peak of the Sampfe 

sofution corresponds to that of the Standard sofution , as 
obtained in the Assoy. 

A5SAY 

* Procedurę 

Buffer: 0.005 M sodium 1-octanesulfonate in water 
containing 0.1% triethylaminę. Adjust with dilute per- 
chioric acid to a pH of 2.0. 

Mobile phase: Acetonitrile and Buffer (27:73) 

Standard soiution: 50 |tg/mL of USP lmiquimod RS in 
Mobile phase 

Sampfe sofution: 50 pg/mL of lmiquimod in Mobile 
phase 

Chromatographic system 

(See Chromotogropny (621), System Suitabiiity .) 

Modę: LC 

Detector: UV 226 nm 

Cofumn: 4,6-mm x 25-cm; 5«pm packing L7 
Fiow ratę: 1.5 ml/rnin 
Injection vofume: 20 pL 
System suitabiłity 
Sampie: Standard sofution 
Suitabiłity requirements 
Tailing factor: NMT 2.0 
Rełative standard devlation: NMT 2.0% 

Analysis 

Samples: Standard sofution and Sampfe sofution 
Calculate the percentage of imiguimod (C^H^N*) in 
the portlon of lmiquimod taken: 

Result = (rjr$) x (Cs/G) x 100 

r u - peak response from the Sampfe sofution 

fj = peak response from the Standard sofution 

Cs - concentration of USP Imiąuimod RS in the 
Standard soiution Qig/mL) 

Cu - concentration of lmiquimod in the Sampie 
soiution (jig/mL) 
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Acceptance eriteria: 98.Q%-102.0% on the dried basis 

IMPUR1TIES 


Bele te the folio wing: 

** Heaw Metals, Method i! (231): NMT 20 ppm* { oftid a i i- 

|arv2Di e> 

« Residue on Dcnition (281 ): NMT 0,2% 
a Orcanic Smpurities 

Buffer: 0,005 M sodium octanesulfonate in water con- 
taining 03% triethylamine. Adjust with dilute perchtoric 
acid to a pH of 2*0. 

Diluent: Acetonitrile and Buffer (20:80) 

Solution A: Buffer 
SoJutton B: Acetonitrile 
Mobile phase: See Tobie h 


Table 1 


Time 

(mSnl 

Solution A 

(W 

Solution B 

(%) 

0 

80 

20 

20 

80 

20 

45 

10 

90 

50 

10 

90 

55 

80 

20 

65 

80 

20 


Standard solution: 1.25 pg/mL each of USP Imlauimod 
Related Compound A RS, USP lmiquimod Related Com¬ 
pound B RS, USP Imiguimod Related Compound C RS, 
and USP Imiguimod RS in Diluent 
Sam ple solution: 0.25 mg/mL of fmiquimod in Diluent 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 226 nm 
Column: 4.6-mm x 25-cm; S-pm packing LI 
Column temperaturę: 45 D 
Flow ratę: 1.5 mL/min 
Injection vofume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NIT 3 between EmiguEmod and imh 
quimod related compound C 
Relative standard devlation: NMT 3.0% for 
imiguimod 
Analysis 

Samples: Standard solution and Sample solu don 
Calculate the percentage of each known impurity in the 
portion of Imiguimod taken: 

Result = (rufrs) x (C s /Q) x 100 

ru - peak response of each known impurity from 
the Sample solution 

r$ = peak response of the corresponding related 
compound from the Standard solution 
Ce = concentration of the corresponding Reference 
Standard in the Standard solution (.ug/mL) 

Cu = concentration of Imiguimod in the Sample 
solution (pg/mL) 

CaJculate the percentage of any other impurity in the 
portton of !miquimod taken: 

Result - {ruin} X {Cs/Cu) x 100 

ry - peak response of each individual impurity 
from the Sample solution 
fs = peak response of imiguimod from the 
Standard solution 


Cs = concentration of USP Imiguimod RS in the 
Standard solution (pg/mL) 

Cu - concentration of lmiquimod in the Sample 
solution (pg/mL) 

Acceptance eriteria: See Table 2. 


Ta bile Z 


Name 

ReSative 

Retention 

Time 

Acceptance 
Criteria, 
N1VST ( D /o1 

lmrqutmod related comoound B 

030 

0.15 

lmiqutmod related compound A 

0.43 

0J5 

Emiguimod 

1.0 


lmiquimod related compound C 

1.12 

0.15 

Any unspedfied indiyidual 
impurity 

— 

0.10 

Tota! impurities 

— 

0.50 


SPECIFIC TESTS 
* Loss ON Dryeng (731) 

Analysis: Dry a sample at 10Q a -105 Q for 3 h, 
Acceptance eriteria: NMT 0.5% 

ADDITiONAL REQUIREMENT$ 

& Packaging and Storage: Preserve in tight containers, 
and storę at eon troi fed room temperaturę. 

o USP Reference Standard* (11) 

USP Imiguimod RS 

USP imiguimod Related Compound A RS 
1 -Isobutyhl H-imidazo[4,5-c]quinoline. 

CmHisN! 225.29 

USP lmrquimod Related Compound B RS 
1-Isobutyhl W-imEdazo[4,5-c]quinoline 5-oxide. 
C H H«N a O 241.29 
USP Imiguimod Related Compound C RS 
4-Chloro-l -isobutyl-l /-TimEdaza[4,5-c]quino!ine, 
CuHhCIN* 259.73 


ImigiiSmcMfl Cream 

DEFINITION 

Imiguimod Cream contains NLT 90% and NMT 110% of 
the labeled amount of imiguimod (ChH ić N,(). 

IDENTIFICATION 

6 A. ULTRAVIOLET ABSORPTION (197U) 

Wavelength rangę: 220-400 nm 
Diluent: Acetonitrile and 0.1 N hydrochloric acid 
(30:70) 

Standard solution: 2 ug/mL of USP Imiguimod RS in 
Diluent. Sonicate, if necessary, to dissolve, 

Sample stock solution: Nominaliy 20 pg/mL of imi¬ 
guimod in Diluent prepared as follows. Transfer a por- 
tson of Cream equivalent to 5 mg of imiguimod into a 
250-mL volumefric fiask. Add about 60% of the fiask 
volume of Diluent and sonicate for 30 min with occa- 
siona! swiding to dissolve, if necessary. Dilute with Dilu¬ 
ent to vo!ume. 

Sample solution: Nominally 2 pg/mL of imiguimod 
from Sample stock solution in DiluenL Pass through a 
suitable filter* 

Acceptance eriteria: The UV absorption spectrum of 
the Sample solution exbibits maxima and minima at the 
same wavelengths as that of the Standard solution : 

^ B, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay . 
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ASSAY 
* PROCEDURĘ 

Buffer: 1.17 g/L of sodmm 1 -octanesulfonate in water* 
Add 1 mL of triethyfamlne for each liter of solution and 
adiust with perchlonc acid to a pH of 2.5. 

Mobile phase: Acetonitriie and Buffer (270:730) 
Diluent: Acetonitriie and 0.1 N hydrochldric acid 
(30:70) 

Standard stock sofution: 0.2 mg/mL of USP Imiąufmod 
RS in Diluent Sonicate to dissoJye, if necessary. 
Standard solution; 0*01 mg/mL of USP Imiguimod RS 
in Mobile phase from Standard stock solution 
Sample stock solution: Nominally 0.2 mg/mL of imi¬ 
ąuimod in Diluent prepared as foflows* Transfer a por- 
tion of Cream equivaient to about 50 mg of imiquimod 
into a 250-mL volumetric fiask. Add about 60% of the 
fiask volume of Diluent , sonicate for 30 min with octa- 
sionai swirling to dissolve, and cool if necessary. Dii u te 
with Diluent to volume. 

Sample solution: Nominally 0.01 mg/mL of imiguimod 
from Sample stock solution in Mobile phase * Pass through 
a suitable filter. 

Chromatographic system 
(See Chromatograpny (621), System Suitabifity.) 

Modę: LC 

Detector: UV 226 nm 

Coiumn: 4*6-mm x 15-cm; 5-pm packing L7 
Coiumn temperaturę: 30° 

Flow ratę: 1.5 mL/min 
Injection vofume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor; NMT 2.0 
Reiative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of imi¬ 
guimod (CHnifiNj) in the portion of Cream taken: 

Result = (rjr s ) x (C s /C y ) x 100 

r u - peak response of imiquimod from the Sample 
solution 

n = peak response of imiąuimod from the 
Standard solution 

C 5 = concentration of USP Imiąuimod RS In the 
Standard solution (mg/mL) 

Cu = nominał concentration of imiąuimod in the 
Sample solution (mg/mL) 

Acceptance cnteria; 90%-110% 

PERFORMANCE TESTS 
* Minimum Fill (755): Meets the reąuirement 

IMPURITIES 


Change to read: 

* Orgamic Impurities 

Solution A: 1*17 g/L of sodium 1-octanesulfonate Sn 
water. Add 1 mL of triethylamine for each liter of solu- 
tion and adjust with percnluric add to a pH of 2*5* 
Solution B: Acetonitriie and methanol (90:10) 

Mobile phase: See Table h 


Table 1 


Time 

(min) 

Solution A 

Solution B 
f%> 

0 

90 

10 

30 

70 

30 


Table 1 (Continued) 


Time 

(min) 

Solution A 
(°/«) 

Solution B 

(m 

45 

40 

60 

ss 

40 

60 

60 

90 

10 

70 

90 

10 


DHuent: Acetonitriie and 0.1 N hydrochloric acid 
(30:70) 

Standard stock sofution: 0*5 mg/mL of USP Imiąuimod 
RS in Diluent Sonicate to dtssofve, if necessary* 
Standard solution: 0.5 pp/mL of USP Imiąuimod RS 
from Standard stock solutton in Diluent 
Sampfe solution: Nominally 0.5 mg/mL of imiąuimod 
prepared as foflows* Transfer a portion of Cream equiva- 
lent to 25 mg of imiąuimod into a 50-mL volumetric 
fiask. Add about 30 mL of Diluent , and sonicate for 40 
min with oceasronal swirling. Dii u te with Diluent to finał 
volume* Pass through a suitable fifter. 

Chromatographic system 
(See Chromatograpny (621), System Suitability *) 

Modę: LC 

Detector: UV 240 nm 

Coiumn: 4.6-mm x 25-cm; 5-pm packing LI 

Coiumn temperaturę: 50° 

Flow ratę: 1 mL/min 
Injection volume: 20 jiL 
System suitabifity 

Samples: Standard stock solution and Standard solution 
Suitability requirements 

Tailing factor: NMT 2.0, Standard stock solution 
Relative standard deviation: NMT 5*0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Cream taken: 

Result = (rJn) x (CdC u ) x (1/0 x 100 

r u - peak response of each individual impurity 
from the Sample solution 
/i - peak response of imiąuimod from the 
Standard solution 

Q - concentration of USP Imiąuimod RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of imiąuimod in the 
Sample solution (mg/mL) 

F - relative response factor (see Table 2) 

Acceptance cnteria: See Tobie 2. Disregard any peak 
below 0*05%. 


Table 2 


Name 

Relatlve 

Re ten Iron 
Time 

Relat$ve 

Response 

Factor 

Acceptance 
Cnteria, 
NMT (%1 

Imiąuimod related 
compound 8 :i 

0.57 

•uS»sm 

I. IUrt*2CH #1 

0,2 

Imiąuimod related 
compound A b 

0*77 

* 15# (cm m t . 

|.« wiei 


tmiauimod 

1*0 


.._ 

Imiąuimod related 
comoound C d 

1*2 

1.85 

- 


J 1 -lsobutyt-1 H-lmida2o[4,S-c]quinoltne 5-Ołdde. 
n 1 UsobuLyJ-1 HHmkŁa2o|4,5-c]quinoline. 

c Process impurities monitored tn the drug substance and not induded in 
the calculaiion of lotaF impurities. 

4-Chbro-7 -isobutyM N-tmidajoH.S-cJąuinoline. 
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Table 2 (Continued) 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NIV1T f%> 

Any unspedfied 
individual impurity 

— 

1.0 

O.S 

Total impurities 

— 

— 

1.0 


“T-JsobutyM / Wm[daio[4^5<]quinotinc 5-o>;ide. 
b 1 -lrabutyl-1 H-imidazo[4,5-c]quinoJine, 

c Process impurities monitored Sn the drug substance and not Encluded in 
the eaJcuiation of total tmpurities. 

M-Chloro-1 -isobutyi-l H4midazo[4,5-c]quinoline. 

SPECIHC TESTS 

* PH <791) 

Sampłe: Nominally 2.5 mg/mL of imiquimod from 
Cream in water. Sonicate to disperse with constant 
swirling, 

Acceptance criteria: 4.5-7.0 

* IWicrobial Enumeration Tests (61) and Tests For Speo 

fied Microgrganisms <62): The total aerobic microbial 
count is NMT 10 2 cfu/g, and the total yeasts and moids 
count is NMT 10 1 cfu/g. It meets the requirements for 
absence of 5. aureus and P, aeruginosa. 

ADDITIONAL REQUIREiVaENTS 

* Packaging and StORAGE: Preserve in tight containers, 

and storę at 4°-25°. Protect from freezlng. 

* USP Reference Standards {11} 

USP Imlguimod RS 


Inamraraoine 



CioHgNsO 187.20 
[3,4'-Bipyridin]-6(1 H)-one, 5-amino-, 
5-Amino[3,4'-bipyridtn]-6(l H)- one [60719-84-8]. 

» Inamrinone contains not less than 98.0 percent 
and not morę than 102.0 percent of C10H9N3O, 
calculated on the anhydrous basis, 

Caution—Inamrinone is a cardiotonic agent 

Packaging and storage— Preserve In welf-ciosed contain- 
ers, profected from light. Storę at 25°, excursions permitted 
between 15° and 30°. 

USP Reference standards <11)— 

USP Inamrinone RS 

USP Inamrinone Related Compound A RS 
5-CarbQxamide[3,4'-bipyridin]-6(lH)-ane. 

Cn^NaOa 215.21 
tdentif kation— 

A: fnfrared Absorpdon (197K), 

B; Uttraviolet Absorption (197U)— 
pH 8.9 Buffer —DissoMe 107 g of dlbasie sodium phos- 
phate in water, adjust, if necessary, with 0.1 M sodium hy- 
droxide or 0.1 M phosphoric acid to a pH of 8,9 ±0.1, 
dilute with water to 1000 mL, and mix. 

Solu don: 6 Lig per mL, prepared as follows. Dissolye 

100 mg in 20 mL of water and 1.0 mL of 1 N hydrochloric 
acid in a 100-ml volumetnc fiask, dilute with water to vol- 
ume, and mix. Dilute 5.0 mL of this solution to 50.0 ml 
with 0.01 N hydrochloric acid, mix, and transfer 3.0 mL to a 


50-mL vo3umetric fiask. Dilute with pH 8.9 Buffer to votume, 
and mix. 

Rado: An? l Am do not differ by morę than 3,0%. 
Water Determination, Method I <921): not morę than 
1 , 0 %, 

Resśdue on igmtson <281): not morę than 0.2%. 


Defete the folhwiag: 

*Heavy metals, Method U <231): 0.002%,# toft^aii-i#naois) 
Chromatograph k purity— 

Solution A —Dissolve 6.8 g of monobasic potassium phos- 
phate in 1000 mL of water, add 2 mL of triethy laminę, and 
adjust with phosphoric acid to a pH of 2.5. Filter and degas. 
Make adjustments if necessary (see System Suitabllity under 
Chromatography <621)), 

Sofudon B —Prepare a mixture of Solution A and acetoni- 
trile (85:15). 

Mobile phase —Use varrable mixtures of Solution A and 5o- 
lution B as directed for Chromatographic system. 

Diluting solution —Dissolve 0.25 g of sodium metabisulfite 
in 1000 mL of Solution A . 

Standard stock solution^ Dissolve an accurately weighed 
ąuantity of USP Inamrinone RS in Diluting solution to obtain 
a solution having a known concentration of about 2 mg per 
ml. 

Standard solution —Dilute a suitable vo!ume of Standard 
stock solution quantitatively, and stepwise if necessary, with 
Diluting solution to obtain a solution having a known con¬ 
centration of 4 pg of USP Inamrinone RS per mL. 

System suita bil i ty sol u don —Prepare a solution of USP In¬ 
amrinone Related Compound A RS in Diluting solution hav- 
ing a concentration of 2 mg per mL, Transfer 5,0 mL of this 
solution and 5.0 mL of the Standard stock solution to a 
50-mL yolumetric fiask, dilute with Diluting solution to vol- 
ume, and mix. 

fet solution —Transfer about 100 mg of Inamrinone, ac¬ 
curately weighed, to a 50-mL yolumetric fiask, dissolve in 
and dilute with Diluting solution to volume, and mix. 

[notę —Use this soludon within 1 hour after preparation.] 

Chromatographic system (see Chromatography <621»—The 
ltquid chromatograph is equipped with a 315-nm detector 
and a 4,0-mm x 25-cm analytical cołumn that contains 
packing LI and is fitted with a guard column that contains 
packing LI. The flow ratę is about 1,0 mL per minutę. The 
chromatograph is programmed as follows. 


Time 

{minutek 

Solution A 
(%) 

Solution B 

Elution 

0 

87 

13 

equilibratlon 

0-1 

87 

13 

isocratic 

1-29 

87—^0 

13-łl00 

Itnear gradient 

29-30 

0 

100 

isocratic 


Allow the system to equilibrate at the original conditions 
before making subsequent injectlons. Chromatograph 15 pL 
of the System suitability solution , record the chromatograms, 
and measure the peak responses as described for Procedura: 
the relatiye retention limes are O.ó for inamrinone and 1.0 
for inamrinone related compound A; and the resolution, R t 
between inamrinone and inamrinone related compound A is 
not less than 4.0. Chromatograph about 15 jiL of the Stan¬ 
dard solution, and record the peak responses for inamrinone 
as directed for Procedurę: the rei a tive standard deviadon for 
replicate injections is not morę than 5.0%. 

Procedurę —Separately inject egual volumes (about 15 pL) 
of the Standard solution and the test soludon In to the chro¬ 
matograph, record the chromatograms allowing the Test so¬ 
lution to elute for not less than five times the retention times 
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of inamrinone, and measure the areas of all the peaks ob- 
served in the chromatogram of the Test soiution . Calculate 
the percentage of each impurity in the portlon of Inamri¬ 
none taken by the formula: 

5Q00(C/W)(n/rd 

in which C is the concentratlon, in mg per ml, of USP In¬ 
amrinone RS In the Standard soiution; W is the weight in 
mg, of inamrinone taken for the Test soiution; n is the re- 
sponse of each impurity peak; and f* is the mean response 
for the Standard soiution: not morę than 0.2% of any indh 
vidual Impurity is found; and the sum of all impurities is not 
morę than 1 . 0 %. 

Assay— Weigh accurately about 500 mg of Inamrinone, and 
proceed as directed under Nitrite Titration (451), Each ml of 
0.1 M sodium nitrite is equivaient to 18.72 mg of C| 0 H 9 N 3 O. 


loamrinone aojectSoBi 

» Inamrinone Injection is a sterile soiution of In¬ 
amrinone in Water for Injection, prepared with 
the aid of Lactic Acid. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of inamrinone (C10H9N3O). 
Caution—inamrinone is a cardhtonic agent 

Fackaging and storage—Preserve in single-dose contain- 
ers, preferably of Type i glass, protected from fight. Storę at 
room temperaturę. 

USP Reference standards <11}— 

USP Inamrinone RS 

USP Inamrinone Related Compound R RS 

N-(1,ó-Dihydro-ó-oxo-(3,V-bIpyridIne)“5-yl)- 

2 -hydroxypropanamide. 

CuHuHiOi 259.3 

USP Inamrinone Related Compound C RS 

l^ó-Dihydro-ó-oKo-CS^^bipyridineJ-S-carbonltrife. 
CnH/NjO 197,20 

IdentaficatSon— 

A: The retention time of the major peak in the chromato¬ 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay . 

B: Transfer a volume of Injection, equivafent to about 
50 mg of inamrinone, to a glass-stoppered Container, Add 
about 2 g of 50- to 100 -mesh sulfonie add cation-exchange 
resin, and shake for about 2 mlnutes or untll the superna- 
tant becomes essentiatly colorless. Filter, and coliect the fil- 
trate in an arsine generator fiask (see Apparatus under Arse¬ 
nie (211)). Add 5 mL of dlluted sulfurlc add, and boi! gently 
on a hot piąte for 5 to 7 0 minutes. Cool to room tempera¬ 
turę, Add 10 mL of potassium permanganate TS, attach the 
scrubber unit and absorber tubę, and place the apparatus 
on a warm hot piąte. Add 7 mL of indicator soiution (freshly 
prepared by dissofving 250 mg of sodium nltroferricyanide 
in sufficient water to make 9 mL and mixing with 1 mL of 
morpholine) to the absorber tubę. Heat gently, allowing the 
vapors to bubble through the indicator: the indicator turns 
blue wlthin 5 minutes (presence of lactate). 

Bactenal Endotoxins Test (85)—it contalns not morę 
than 0,5 USP Endotoxin Unit per mg of Inamrinone. 
pH (791): between 3.2 and 4.0. 

Lactfc acid content— 

fon-exchange column —Place a smali pledget of glass wool 
at the bottom of a 100 - x 6 -mm glass column, eguipped 
with a stopcock and a 25-mL reservoir. Soak a suitabie " 
guantity of 50- to 100-mesh sulfonie add cation-exchange 


resin In 6 N hydrochioric acid for several minutes. Wash with 
water until the wash is neutral to wide-range pH Indicator 
paper, FIU the column with the prepared resin to the base of 
the reservoir. Wash the column with about 50 mL of water 
in several portions, draining each wash to the top of the 
resin before addlng the next portion, Discard the washes. 

Procedurę ^Place a 725-mL conical fiask below Lhe łom 
exchange column. Pipet a volume of Injection, equivalent to 
about 50 mg of Inamrinone, onto the column. AHow the 
spedmen to pass through the column at the ratę of about 
0.5 mL to 1 mL per minutę, draining the spedmen to the 
top of the column and colleeting the eluate In the fiask. 
Wash the column with five 5-mL portions of water, collect- 
ing the washings in the fiask. Add several smali glass beads 
to the soiution in the fiask, and boi! on a hot piąte for 
about 10 minutes. Add 10.0 mL of 0.7 N sodium hydrox!de, 
and boli for 20 minutes. Add phenolphthaleln TS, and titrate 
the warm soiution with 0.1 N hydrochlonc acid VS. Perform 
a blank determinatśon (see Resiaual Titrations under Tttrime- 
try (541)), Each mL of 0,1 N hydrochlonc add is equivalent 
to 9,008 mg of C 3 H 0 O 3 : the lactic add content is between 
5,0 and 7,5 mg per mL of Injection. 

Chromatographtc purlty-— 

Mobile p/?ase-“DiJute 11.4 mL of phosphoric acid with 
water to 990 mL, Prepare a flltered and degassed mixture of 
the dllute phosphoric acid and acetonitrile (99:1), Make ad- 
justments if necessary (see System Sultability under Chroma - 
tography {621», 

Standard soiution —Transfer accurately weighed guantitles 
of about 10 mg of USP Inamrinone RS and about 25 mg of 
USP Inamrinone Related Compound B RS to a 100-mL volu- 
metric fiask, add about 60 mL of lactic acid soiution {1 in 
85), and sonicate for about 2 minutes to effect soiution. 

Cool, dllute with lactic acid soiution (1 in 85) to volume, 
and mix. Pipet 10.0 mL of this soiution into a 250-mL volu- 
metric fiask, dllute with Mobile phase to volume, and mix. 

Test soiution —Immediateiy before use, pipet a vofume of 
Injection, equivalent to about 100 mg of inamrinone, into a 
50-ml vofu metric fiask, dllute with Mobile phase to voiume, 
and mix. 

Chromatographic system (see Chromatography (621))—The 
llguid chromatograph is equipped with a 313-nm detector 
and a 4-mm x 15-cm column that contains base-deactivated 
packing L7. The column temperaturę is maintained at a 
temperaturę between 30 D and 35°, and the flow ratę is 
about 2 mL per minutę. Chromatograph the Standard solu - 
don, and record the peak responses as directed for Proce¬ 
durę; the resofution, /?, between inamrinone and inamrinone 
related compound B Is not less than 1 0 ; and the relative 
standard deviation for replicate injections is not morę than 
10 %. 

Procedurę —Separately inject equa! vo!umes (about 20 p L) 
of the Standard soiution and the Test soiution into the chro¬ 
matograph, record the chromatograms, and measure the ar¬ 
eas of the peak responses, Calculate the percentage of in¬ 
amrinone related compound B relative to inamrinone in the 
volume of Injection taken by the formula: 

5(C/W)(ru/r s ) 

in which C is the concentratlon, In pg per mL, of USP In¬ 
amrinone Related Compound B RS in tne Standard soiution; 

W is the weight, in mg, of inamrinone In the volume of 
Injection taken; and r u and r$ are the inamrinone related 
compound B peak responses obtained from the Test soiution 
and the Standard soiution , respective!y. Separately calculate 
the percentage of any other Impurity present In the volume 
of Injection taken by the formula: 

S(C/W)(rJr 5 ) 

in which n is the peak response for each impurity, and the 
other terms are as previously defined. Not morę than 2 . 0 % 
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of Inamrinone related compound B and not morę than 
0.5% of any other individual impurity is found, and the sum 
of all Impuritles is not morę than 3*0%, 

Other requ3rementS“lt meets the reguirements under In- 
jections and Implanted Orug Products (1 ) t 
Assay— [notę —Prepare all inamrinone-containing Solutions 
immediately before injection into the chromatograph,] 

pH 7 sodium bora te buffer, OS M —Transfer 31 g of boric 
acid to a beaker containing approKimately 800 ml of water. 
Siowly add sodium hydroxide solution (1 in 5) In smali 
guantities, stirring well after each additlon, unfll afl of the 
boric acid is dissolved and the pH is constant at 7.0 ± 0.3. 
Transfer this solution to a IGOO-mL volumetrlc fiask, dilute 
with water to volume, and mix. 

Mobile phase —Prepare a filtered and degassed mixture of 
water, methanol, and pH 7 sodium borate buffer ■ 0.5 M 
(500:480:20), Make adjustments if necessary (see System 
Suitability under Chromatography (621)). 

System suitability solution— Dissolve accurately weighed 
guantities of USP Inamrinone RS and USP Inamnnone Re- 
Jated Compound C RS in Mobile phase to obtain a solution 
containing about 50 pg of each per mL. 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Inamrinone RS in Mobile phase , and dilute 
quantitatively, and stepwise if necessary, with Mobile phase 
to obtain a solution havfng a known concentration of about 
50 pg per mL 

Assay preparation— Transfer an accurately measured vol- 
ume of Injection, equiva!ent to about 5 mg of inamrinone, 
to a 100-mL vo!umetric fiask, dilute with Mobile phase to 
volume, and mlx. 

Chromatographic system (see Chromatography (621 )}—The 
liguid chromatograph is egulpped with a 254-nm detector 
and a 3.9-mm x 30-cm column that oontalns packing LI. 
The flow ratę is about 1 mL per minutę* Chromatograph the 
System suitability solution and the Standard preparation , and 
record the peak responses as directed for Procedurę: the rela^ 
tlve retention tlmes are 0*6 for Inamrinone related com¬ 
pound C and 1*0 for inamrinone; the resolution, R, between 
the inamrinone related compound C and inamnnone peaks 
is not less than 3; and the relative standard deviat!on for 
replicate injections of the Standard preparation Is not morę 
than 2 * 0 %. 

Procedurę —Separately fnject egual vo!umes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and rneas- 
ure the responses for the major peaks* CaTculate the guan¬ 
tity, In mg, of amrinone (C 10 H 9 N 5 O) in each mL of the łnjec- 
tion taken by the formula: 

(QAC/V)(ru/r$ 

in which C is the concentration, In pg per mL, of USP in¬ 
amrinone RS in the Standard preparation; V \s the volume, in 
mL, of Injection taken; and r u and n are the peak responses 
obtained from the Assay preparation and the Standard prepo- 
ration f respectiveiy. 


Indapamide 



CmHmCINjOiS 365.83 

Benzamide, 3-(a minosulfonyf)-4-chlo ro- N-(2 f 3-d i hydro- 
2 -methyl-l H-IndoM -yl)-. 


4-Chloro-W-(2-m ethyf-1 -i ndoli ny !}-3-su Ifamoy I benzam ide 

[26807-65-8], 

» Indapamide contains not less than 98.0 percent 
and not morę than 101.0 percent of 
Ci & Hi 6 CIN30 3 S, calculated on the dried basis. 

Packaging and storage—Preserve in well-closed contain- 
ers. 

USP Refererice standards (11)— 

USP Indapamlde RS 

Identification— 

A: Infrared Absorption (1 97K). 

B: Ultravioiet Absorption (197U)— 

Solution: 5 pg per mL* 

Medium: methanol* 

Los 5 on dry mg (731)—Dry it at 105° for 4 hours: it toses 
not morę than 3.0% of its weight* 

Residue on ignition (281): not morę than 0.1%, 
Chromatographic pnrity— [Caution—Minimize exposure to 
light while weigning the samples and spotting on the thin-layer 
chromatograpnk piąte , Use fow-actinic glassware or wrop the 
glassware with aluminum foil and protect all the chromato¬ 
graphic Solutions from light. Place the chromatographic tanks 
in a dark room or cover them with aluminum foil during the 
deve(opment The paperfined chamber should be saturated 
with solvent vapor for 1 hour before deveIopment of the 
plates j 

Standard preparations —Dissolve USP Indapamide RS In 
methanol, and mix to obtain Standard preparation A having 
a known concentration of 0.30 mg per mL Dilute guantita- 
tively with methanol to obtain Standard preparation B and 
Standard preparation C containing 0.15 mg and 0.075 mg of 
USP indapamlde RS per mL, respect!vely. 

Test preparation —Dissolve an accurately weighed guantity 
of Indapamide In methanol, and dilute quantitatively with 
methanol to obtain a solution containing 30 mg per mL. 

Procedurę —Apply separately 10 pL of the Test preparation 
and 10 pL of each Standard preparation to a suitable thin- 
layer chromatographic piąte (see Chromatography (621)) 
coated with a 0.25-mm layer of chromatographic silica gel 
mixture. Positlon the piąte In a chromatographic chamber, 
and develop the chromatograms in a sofvent system consist- 
Ing of a mixture of toluene, ethyl acetate, and glacial acetfc 
acid (70:30:1) until the solvent front has moved about 
three-fourths of the length of the piąte. Remove the piąte 
from the developing chamber, mark the solvent front, and 
dry under a current of air. Examine the piąte under short- 
wavelength UV light, and compare the intensities of any 
secondary spots observed in the chromatografu of the Test 
preparation with those of the principa! spots In the chromat¬ 
ograms of the Standard preparations: no secondary spot 
from the chromatograms of the Test preparation is larg er or 
morę intense than the principa! spot obtained from Stan¬ 
dard preparation B (0.5%), and the sum of the intensities of 
the secondary spots obtained from the Test preparation cor- 
responds to not morę than 2.0%. 

Assay— [notę —Where peak responses are Indicated, use 
peak areas,] 

Mobile phase —Prepare a filtered and degassed mixture 
consisting of water, acefonitrile, methanol, and glacial acetic 
acid (650:175:175:1). Make adjustments if necessary (see 
System Suitability under Chromatography (621)). 

InternaI standard solution —Dissolve a suitable guantity of 
p-chloroacetanilide in methanol to obtain a solution having 
a concentration of about 5.0 mg per mL. 

Standard preparation —DissoIve an accurately weighed 
guantity of USP Indapamide RS in Interna! standard solution , 
and dilute quantitatively with Mobile phase to obtain a solu¬ 
tion having a known concentration of about 1.0 mg per mL 
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of the Reference Standard and about 0,25 mg per mL of the 
interna! standard. 

Assay preparation — Transfer about 100 mg of Indapamide, 
accurateiy weighed, to a 100-mL volumetric fiask, dissolve En 
5,0 mL of InternaI stondard solution , dilute with Mobile phase 
to volume, and mbc 

Chromatographic system (see Chromotography <621))-—The 
llguid chromatograph is eguipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing LI. The 
flow ratę is about 2 mL per minutę, Chromatograph the 
Standard preparotion , and record the peak responses as di¬ 
rected under Procedurę; the resofution, R, between any peak 
of interest and any adjacent peak is not less than 2.0, the 
tailing factor for the analyte peak is not morę than 2,0, and 
the relafjye standard deviation for replicate injections is not 
morę than 2.0%, 

Procedurę— Se pa ratę ly inject equal volumes (about 5 \xl) 
of the Standard preparotion and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks* The retenfion time, 
refative to indapamide, is about 0.65 for p-chloroacetanllide. 
Calcu!ate the quantity, tn mg, of CieH^CENiOjS in the por- 
tion of Indapamide taken by the formula: 

lOOCflWft) 

in which C is the concentration, En mg per mL, of USP In¬ 
dapamide RS in the Standard preparation ; and Ru and R$ are 
the ratios of the peak area of indapamide to the peak area 
of internal standard En the Assay preparation and the Stan¬ 
dard preparotion, respectively. 


Indapamide Tablets 

» Indapamide Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of CieHieCINjChS. 

Packaging and storage—Preserze En welf-closed contain- 
ers. 

USP Reference standards (11)— 

USP Indapamide RS 

Identification— 

A: Crush a guantity of Tablets, equivalent to about 
15 mg of indapamide, remove and distard any coating ma¬ 
teriał, and finely powder the remarning tablet cores. Agitate 
the powdered tablets with two 30-mL portions of 0.2 N 
sodium hydroxide in a centrifuge tubę for 10 minutes. Cen- 
trifuge each mixture, and commne the supernatants in a 
250-mL separator. Acidify the liouid with about 12 mL of 
dilute hydrochloric add (1 in 10). Extract the acidic solution 
wEth two 4.0-mL portions of ether, fil ter the extracts 
through anhydrous sodium suffate contained En a fil ter pa- 
per, and evaporate the ether, with the aid of a current of 
dry air, on a water bath. Dry the crystals at 105° for 1 hour: 
the crystals so obtained respond to Identification test A 
under indapamide . 

B: The retention time of the major peak in the chromato- 
ram of the Assay preparation corresponds to that of the 
tandard preparation obtained as directed in the Assay. 

DissoBution (711)— 

Medium: 0.05 M pH 6.8 phosphate buffer (see Buffer 
Solutions in the section Reagenty Indkators, and Solutions); 
900 mL 

Apparatus 7: 100 rpm. 

Time: 45 minutes, 

Determine the amount of CiehUCINjGiS dlssolved by em- 
ploying the following method. 


Mobile phase— Proceed as directed in the Assay. 

Standard solution —DissoEve an accurateiy weighed quan- 
tity of USP Indapamide RS in methano!, and dilute quantita- 
tively, and stepwise if necessary, with a mixture of Medium 
and methanol (99:1) to obtain a solution having a known 
concentration equivalent to the solution under test. 

Chromatographic system (see Chromotography (621))--The 
liquid chromatograph is eauipped with a 242-nm detector 
and a 4.6-mm x 15-cm column that contains packing LI. 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the Standard solution, and record the peak responses as di¬ 
rected for Procedurę: the relative standard deviation for repli¬ 
cate injections Es not morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 50 jiL) 
of a filtered portion of the solution under test and the Stan¬ 
dard solution into the chromatograph, record the chromato¬ 
grams, and measure the responses for the major peaks. De¬ 
termine the amount of C 16 H iń CINbOjS dissolved. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of Ct G Hi$CINjChS Es dissolved in 45 minutes. 

Uniformity of dosage units (905): meet the require- 
ments, 

Assay— 

Mobile phose —Dissolve 1.08 g of sodium Loctanesulfon- 
ate En 700 mL of water, add 10 mL of glacial acetfc acid, 
and mix. Add 300 mL of acetomtriie, mix, filter, and degas. 
Make adjusLments if necessary (see System Suitability unaer 
Chromotography (621)). 

Internal standard solution —Prepare a solution of 2'- 
chloroacetophenone in acetonitrile having a concentration 
of about 0.25 mg per mL, 

Standard preparation —Dissolve an accurateiy weighed 
quantity of USP Indapamide RS in acetonitrile to obtain a 
solution having a known concentration uf about 0.1 mg per 
ml. Transfer 5.0 mL of this solution and 3.0 mL of Internal 
standard solution to a 50-mL volumetric fiask, dilute with a 
mixture of water and acetonitrile (50:10) to volume, and 
mix. 

Assay preparation— Weigh and finely powder not less 
than 20 Tablets. Transfer an accurateiy weighed portion of 
powder, equivalent to about 2.5 mg of indapamide, to a 
50-mL volumetric fiask, add about 25 mL of acetonitrile, and 
sonicate for about 20 minutes, Cool, dilute with acetonitrile 
to vofume, and mix. Transfer this solution to a SO-mL centri¬ 
fuge tubę, and centrifuge at 2000 rpm for about 10 min¬ 
utes. Transfer 10.0 mL of the supernatant to a 50-mL volu- 
metric fiask, add 3.0 mL of interno! standard solution , dilute 
with a mixture of water and acetonitrile (70:4) to volume, 
and mix. 

Chromatographk system (see Chromatography {62 1))—The 
liquid chromatograph ts eauipped with a 242-nm detector 
and a 4.5-mm x 10-cm column that contains a 3-pm pack¬ 
ing LI. The ilow ratę Is about 1 mL per minutę. Cnromato- 
graph the Standard preparation , and record the peak re¬ 
sponses as directed for Procedurę: the resolution, R , between 
the analyte peak and the internal standard peak Es not less 
than 3.0, and the relative standard deviation for replicate 
injections is not morę than 2.0%, 

Procedurę —Separately inject equal volumes (about 20 jjL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks, The retentEon time, 
relative to indapamide, is about 1.18 for the internal stan¬ 
dard. Caleulate the quantity, in mg, of Ci^HisCINbObS in the 
portion of Tablets taken by the formula: 

2$QC(R U /Ri) 

En which C is the concentration, in mg per ml, of USP In¬ 
dapamide RS in the Standard preparation; and R u and are 
the ratios of the peak responses of indapamide to the inter- 
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nal standard obtained from the Assay preparation and the 
Standard preparation , respectlvely. 


Indigotindisulfonate Sodium 



C,«H s N 3 Na;O a S2 466.35 

1 tt-lndole-S-sulfonic add,2-(1,3-dihydro-3-oxo-5-sulfG-2tf-in- 
dol-2-y[idene)-2,3-dihydro-3-oxo-, disodium salt; 

Disodium B^-dioKO-tA^TbiindolinelASTdisuIfGnate 
[860-22-0]. 

DEFINiTflON 

Indigotindisulfonate Sodium contains NLT 96.0% and NMT 
102.0% of sodium indigotlnsuffonates, catculated on the 
dried basts as indigotindisulfonate sodium 
{C 1{S H 8 N 2 Na 2 O s S*). 

IDENTIFICATION 

® A, Identification Tests—General, Sodium {191) and Sul- 
fate (191) 

Sample: Ineinerate a portion of it. 

Acceptance criteria: The residue meets the 
requlrements. 

* B. The addition of hydrochloric add to a solution of it 

changes the color to bluish violet, and further dilutlon 
with water restores the original color. 

« C. The addition of 1 N socfium hydroxide to a solution of 
It changes the color to yellow or olIve-brown. 

* D. The addition of sodium chloride to a solution of it 

produces a blue predpitate. 

AS5AY 

* Procedurę 

Standard solution: 10p.g/mL in USP Indigo¬ 
tindisulfonate Sodium RS in dllute hydrochloric add (1 
in 100) 

Sample solution: 10 Lig/ml of Indigotindisulfonate So¬ 
dium in dllute hydrochloric acid (1 In 100) 

Blank: Dllute hydrochloric add (1 In 100) 

Instrumental conditions 
Modę: Vis 

Analytical wavelength: 610 nm 
Celi: 1 cm 
Analysis 

Sam pies: Standard solution, Sample solution, and Blank 
Calculate the percentage of indigotindisulfonate sodium 
(C7 6 HaN2Na2O05z) in the portion of Indigo¬ 
tindisulfonate Sodium taken: 

Result = (AuM 5 ) x (C 5 /Cu) x 1 00 

Au - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs - concentratlon of USP Indigotindisulfonate 

Sodium RS In the Standard solution (pg/mL) 

Cu ~ concentration of Indigotindisulfonate Sodium 
In the Sample solution (pg/mL) 

Acceptance criteria: 96.0%-! 02,0% on the dried basls 

ormu COMPONENTS 

* SULFUR CONTENT 

Sample solution: Place 25 mg in haiide-free filter paper 
measuring 4 cm square, and fold the paper to enclose 
it, 

Analysis: Proceed as directed In Qxycjen Fiask Combus - 
tion (471), using a 1-L fiask and a mlxture of 25 ml of 
water and 5 ml of hydrogen peroxlde TS as the absorb- 


ing llquid. When the combustion is compiete, place a 
few mL of water in the cup, loosen the stop per, and 
rlnse the stopper, the spęd men holder, and the sides of 
the fiask with 20 mL of water. Add 2 mL of hydrochloric 
acid, diiute with water to 250 mL, heat to bolllng, and 
siowly add 10 mL of barfum chloride TS. Heat the mix- 
turę on a steam bath for 1 h, and collect the predpitate 
of barlum sulfate on a filter. Wash until it is free from 
chloride, dry, Ignite, and weigh. Bach g of residue is 
equlvalent to 137.4 mg of sulfur* 

Acceptance criteria: 1 3.0%-14.0 °/q on the dried basis 

IMPURITIES 

® Arsenig, Method II {211): NMT 8 ppm 

* Limit of Lead {251) 

Sample solution: Place 4.0 g in a Kjeldahl fiask, mois- 
fen with water, and add 10 mL of sulfuric add and 
5 mL of nltric acid. As soon as the first violent reaction 
subsides, heat until most of the brown fumes are ex- 
pelfed. Repeat the addition of nitric add, 1-3 mL at a 
time, and heat until the Indigotindisulfonate Sodium is 
practically decomposed and most of the organie matter 
is In solution. Then add, cautiousiy and in smali por- 
tions, 5 mL of perchloric acid. When the violent reac¬ 
tion subsides, continue the addition of smali amounts 
of nitric acid, and heat as before until a colorfess solu- 
tion is obtained, (If the solution fails to become elear in 
10-20 min after the addition of the perchloric add, add 
1-3 mL morę of this acid, and continue the nitric acid 
treatment until the solution is colorless.) Boil for 10-15 
min, cool, and neutrallze with 1 N sodium hydroxide. 
Transfer to a 100-mL yolumetric fiask, and dilute with 
water to vo!ume. 

Analysis: Test 5 mL of the Sample solution accordtng to 
the limit test for Lead (251) using 3 mL of Ammonlum 
Citrate Solution, 1 mL of Potassium Cyanide Solution, 
and 0.5 mL of Hydroxylamine Hydrochloride Solution. 

Acceptance criteria: 5 mL of the Sample solution con¬ 
tains NMT 2 llq of lead (correspondinq to NMT 
0 . 001 %). 

5 PECIF 9 G TESTS 

* Loss ON Drying { 731 ) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 5.0% 

* WATERDNSOLUBLE substances 

Sample solution: 10.0 mg/mL in water 

Analysis: Pass 100 mL of the Sample solution through a 
tared filtering crucible, wash with water until the frTtrate 
is practically colorless, and dry the residue at 105° for 1 
h. 

Acceptance criteria: The weight of the residue does 
not exceed 5 mg. 

ADDITIONAL REQUIREMENTS 

* PACKAGING and Storage; Presen/e in tight, iight-resistant 

containers. Storę at 25 a f excursions permittećf between 

15 D and 30°. 

* USP Reeerence standards ( 11 ) 

USP Indigotindisulfonate Sodium RS 


Indigotindisulfonate Sodium Injection 

» Indigotindisulfonate Sodium Injection is a stenie 
solution of Indigotindisulfonate Sodium in Water 
for Injection. It contains not less than 90.0 per- 
cent and not morę than 105.0 percent of the la- 
beled amount of Ci 6 H 8 N 2 NazO s S 2 . 

Packaging and storage —Preserve in single-dose, iight-re¬ 
sistant containers, preferably of Type I glass. 
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USP Reference standards (11 >— 

USP Endotoxin RS 

USP Indigotindisulfonate Sodium RS 

Identification—It responds to Identification tests B, C, and 
O under Indigotindisulfonate Sodium . 

Bacterial Endotoxins Test (85)—It eon tai ns not morę 
than 5.0 USP Endotoxin Units per mg of indigo- 
tlndisuffonate sodium. 
pH (791): between 3.0 and 6.5. 

Other requirenients—It meets the requirements under In- 
jections and fmplanted Drug Products (1), 

Assay— Quantitative1y dilute a portbn of Injection, equiva- 
lent to about 40 mg of indigotindisulfonate sodium, with 
dtlute hydrochloric acid (T rn 100 ) to obtain a solution hav- 
ing a known concentration of about 10 pg of indigo- 
tindisulfonate sodium per mL. Proceed as directed in the 
Assay under indigotindisulfonate Sodium , beginning with 
"Concomitantly determine the absorbances," Calculate the 
guantity, in mg, of CiaHUN^NaiOeS; in eaoh mL of the Injeo 
tion taken by the formula: 

4{C/V)(Av/As) 

in which C is the concentration, in pg per ml, of USP in¬ 
digotindisulfonate Sodium RS m the Standard solution; 1/is 
the vo!ume, in ml, of Injection taken; and A v and A s are the 
absorbances of the solution from the Injection and the Stan* 
dard solution, respectivefy. 


lndinavir Sulfate 



• H z S0 4 7 11.87 

D-erythro-Pen tonamide, 2,3,5-trideoxy-N-(2,3-di hydro-2-hy- 
droxy-l tt-inden-1 -yl)-5-[2-[[(l, 1 -dimethyiethyl)aminoj 
carbonyl]-4-(3-pyridLnylmethyl)-l-pipera2inylj- 
2-(phenylmethyl>, [1(1 5,2/?), 5 (5)]-, sulfate (1:1) (salt); 
{aRyS jr 25)-a-Benzy!-2-(fert-butylcarbamoyl)-y-nydroxy-N-[{15, 
2 ff)-2-hydroxy-1 -inda ny l]-4-(3-py ridy Imethyl)-1 -piper- 
azinevaferamide sulfate (1:1) (salt) [157810-81-6]. 

DEFINJTION 

1ndinavir Sulfate eontains NLT 98.5% and NMT 101.5% of 
CJ 6 H 47 N 5 O 4 * HaSO a, caJculated on the anhydrous, solvent- 
free basis. 

IDENTIFICATION 

* A. Infrared Absorption (197M): Maxima at about 

3.0-3.1, 5.9, 6.2, and 13.6 pm 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assoy. 

• C. Identification Tests—General, Sulfate (191): Meets 
the requirements 

Sample solution: A solution of 10 mg/mL in water 

ASSAY 

* Procedurę 

Solution A: Dibutyl ammoniurn phosphate and water 
(1;50). Adjust with sodium hydroxfde TS to a pH of 6.5 
± 0.5. 


Mobile phase: Acetonitrile and Solution A (9:1 1 ) 
Standard solution: 0.5 mg/mL of USP lndinavir RS in 

Mobile phase 

Sample solution: 0.6 mg/mL of lndinavir Sulfate in Mo¬ 
bile phase 

Chrornatographic system 
{See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 260 nm 

Column: 4.6-mm x 25-crn; 5-pm packing L7 
Cofumn temperaturę: 40° 

Flow ratę; 1 mL/min 
Injection size: TO pL 
System suftability 
Sample: S tandard solu tion 
Suftability requirements 

Column effidency; NLT 4000 theorettcal piates 

Tai ling factor: Less than 2.0 

Refative standard deviation: NMT 1.0% 

Analysis 

Samples; Standard solution and Sample sofution 
Calcufate the percentage of C 36 H 47 N 5 O 4 * HhSO.* in the 
portion taken: 

Result - (ru/r s ) x (Cs/Cu) x (Mm/M,*) x 100 

ru - peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs = concentration of USP lndinavtr RS in the 
Standard sofution (mg/mL) 

Cu - concentration of fndinavir Sulfate in the 
Sampie solution (mg/mL) 

M r i = molecular weight of indinavir sulfate, 711.87 
M ,2 = molecular weight of indinavir, 613.79 

Acceptance criteria: 98.5%-101.5% on the anhydrous, 
solvent-free basis 

OTHER COMPONENTS 
9 Procedurę 1: Content of Sulfate 

Solution A: Methanol and formatdehyde (1000:0.3) 
Diluent: So/ut/on A and water (1:1) 

Sample solution: 6.25 mg/mL of lndinavir Sulfate in 
Diluent 

Analysis: Utratę with 0.1 M lead perchlorate V5, using 
a lead-specifk electrode in conjunction with a sultable 
referenta electrode, Each mL of 0.1 M lead perchlorate 
VS is equivalent to 9.604 mg of sulfate. 

Acceptance criteria: 13.2%-14.4%, calculated on the 
anhydrous and solvent-free basis 
* Procedurę 2: Content of Alcohol 

Standard solution: 0.001 mL/mL of dehydrated alco¬ 
hol, in water. [Notę—D ehydrated alcohol is at 20 °,] 
Sample solution: 4 mg/mL of lndinavir Suifate in water 
Chromatographic system 
(See Chromatograpny (621), System Suitobility,) 

Modę: CC 

Detector: Flame ionization 

Column: 0 . 53 -mm x 30-m capillary column with a 
1.0-pm film of phase G16 
Temperaturę 
Column: 35° 

Injector: 140° 

Detector: 220° 

[NoTE—At the end of each S-min isotherma! run, in- 
crease the oven temperaturę to 200 D before adjusting 
the column temperaturę to 35° for the next injection.] 
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Flow ratę: 10 mL/min 
Carrier gas: Helium 
Injection sfze: OJ liL 
System suitability 
Sam ple: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sampte sotuthn 
Cafculate the percentage of alcohol in the portion of 
lndinavir Sulfate taken: 

Resuit = (rjr%) x (Cs/Cu) x D x 100 

ru = peak area from the Sample solution 

rs - peak area from the Standard solution 

C s = concentration of dehydrated alcohol in the 
Standard solution (mL/mL) 

Cu = concentration of lnd!navir Sulfate In the 
Sample solution (mg/ml) 

D = denslty of alcohol at 20°, 790 mg/ml 
Acce p t a nce c rite ri a: 5.0%-8,0% 

IMPURITIES 

Emorgasiic Impurities 

e RESIDUE ON IGNITION (281): NMT 0.1% 

Bele te the folio wing: 

** Heaw IVIetals (231) 

Standard solution: Transfer 2 ml of Standard Lead Solu¬ 
tion (10 pg/mL) to a 50-ml color-eomparison tubę, and 
dilute with water to 25 mL. Using a pH meter or shorl- 
range pH Indlcator paper as an externa1 indicator, ad- 
just with 1 N acetic add or 6 N ammonium hydroxide 
to a pH between 3.0 and 4,0. Dilute with water to 
40 mL 

Sample solution: Transfer 2 g of lndinavir Sulfate to a 
50-ml color-comparison tubę, and di$solve in 25 mL of 
water. Using a pH meter or a suitable short-range pH 
indlcator paper as an extemal indicator, adjust with 1 N 
acetic add or 6 N ammonium hydroxide to a pH be¬ 
tween 3.0 and 4.0. Difute with water to 40 mi. 

Blank solution: To a 50-mL color-comparison tubę, add 
25 mL of water Using a pH meter or a suitable short- 
range pH indicator paper as an external indicator, ad- 
just with 1 N acetic add or 6 N ammonium hydroxide 
to a pH between 3.0 and 4.0, Difute with water to 
40 mL 

Anafysis: To each tubę, add 10 mL of hydrogen sulfide 
TS, ailow to stand for 5 min, and view downward over 
a white surface. 

Acceptance criteria: The cofor of the Sample solution is 
not darker than that of the Standard solution, and the 
intensity of the color of the Blank solution is less than or 
equai to the intensity of that of the Sample solution .» <o-. 

ffdąl 1 -Jan 2018) 

Organie Impurities 
o Procedurę 

Solution A: 0.27 g/L of monobasic potassium phos- 
phate and 1.395 g/L of dibaslc potassium phosphate, 
in water 

Solution B: Acetronitrile 

Mobile phase: See the gradient table below. 


Time 

Solution A 

Solution B 

(min) 

(%1 

£%> 

0 

80 

20 

40 

30 

70 

45 

30 

70 


Time 

fmira) 

Solution A 

(%v 

Solution B 

(%1 

47 

80 

20 

52 

80 

20 


Diluent: Solution A and Solution B ( 1:1) 

System suitability solution: 0.4 mg/mL of USP In- 
dinavir System Suitability RS in Diluent 
Sample solution: 0.5 mg/mL of lndinavir Sulfate in 
Diluent 

Chromafographic system 

(See Chmmatography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection size: 20 pL 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 1.8 between indinavir and indinavir 
related compound C 

Tailing factor: Morę than 0*95 and less than 2.0, 
determined from the indinavir peak 
Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por¬ 
tion of lndinavjr Sulfate taken: 

Resuit - (ru/rr) x 100 

ru = peak area response for each impurity 
ty - sum of the responses of all the peaks 
Acceptance criteria 

individual impurities: See Impurity Table 1, 

Total impurities: NMT 0.5% 


Impurity Table 1 


Name 

ReDat3ve 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%) 

cti-Amrnoindanol 1 

0.18 

0,1 

Desnicotinyl indinavir b 

o.so 

0,1 

f/ireo-Endinavrr 

0.98 

0.1 

Indinavir 3actone d 

1.14 

0.1 

Diindanyt indinayir 0 

130 

0.1 


a (15,2fl)4-Aminoindan-2-ol. 

b (5)-1 - {(25,4 fl)-4-B enzy t-2 - hy d roxy-5-[(l5,2fl)-2-hydroxyindan-l -ylamino]- 
5-ox op en ty I N- tert- b u ty I p i pc razi n e-2 -carboxa m ide. 
c (S)-1 -{{2fl r 4/?)^Benzyl-2hydroxy-5-[Cl S f 2/?)-2-hydroxyindan-l -y lamino j- 
5-oxop en ly I] - N - tert- b u ty 1-4 -(py ridin - 3-y I methy ! )p i p e ra ii ne-2-carboxam i d e. 

J (S)-1 - {[(2 5,4 Pt) A -0enzyI -5 -oxotetrahydro fu ra n - 2 -yl] methyi) - N- tert-buty 1-4- 
(py ridrn-3 -y 3 m ethy I) p i p erazj n e-2-carboxa m i d e. 

e (2/?,2%4 5,4' 5>5,5' - [ (5)-2-{ tert-Eu ty lea r bamoy I )p ipe razi ne-1,4 -dly t j bis {2- 
benzyM-hydroxy-W-[(1 S ł 2fi)-2hydroxy-2 r 3-dinyclro-l tf-inden-1 - 
yJ]pentanamide). 

5PECIFIC TE5TS 

* Optical RoiATiON, Spetific Rotation (781S): +122° to 

+129°, at 365 nm, determined on the anhydrous, sol- 
vent-free basis 

Sample solution: 10 mg/ml in water 

* WATER OETERMENATION, Method I (921): NMT 1.5%, us¬ 

ing 0.25 g 

APDmONAL REQUIREMENT$ 

o Packaging and Storage: Preserve in tlght contalners, 
protected from moisture. Storę at 25°, excursions permit- 
ted between 15° and 30°. 
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• USP Reference Standards (11) 

USP lndinavir RS 

USP lndinavir System Suitability RS 


Indium In 111 Capromab Pendetide 
Injection" 

» Indium In 111 Capromab Pendetide Injection is 
a sterile, nonpyrogenic, murine monoclonal an- 
tibody, 7E11-C 5.3, (CYT-351), an immunoconju- 
gate prepared by specific modification of the car- 
bohydrate groups and covalent binding to the 
tripeptide linker che lato r, glycyltyrosyl-(N, E- 
diethylenetriaminepentaacetic acid)-fysine hydro- 
chloride that is complexed with ni ln. It contains 
not less than 90.0 percent and not morę than 
110.0 percent of tne specified amount of 111 In 
capromab pendetide, expressed in megabexquer- 
els (or millicuries) per mL at the time indicated in 
the labeling. Other Chemical forms of radioactiv- 
i ty do not exceed 10.0 percent of the to tal radio- 
activity. Immediately prior to use, the radiolabel- 
ing is performed with Indium In 111 Chloride 
Solution in the presence of a sodium acetate 
buffer. It contains sodium chloride and buffering 
agents as stabilizers. The immuno-reactive frac- 
tion, determined by a validated method, is not 
less than 70 percent. The monomer content is 
not less than 95 percent determined by a vali- 
dated electrophoretic mobility method. 

Packaging and storage —Preserve in adequately shielded 
single-aose containers at controlled room temperaturę for 
not morę than 8 hours. 

Labeling —tabel it to indude the foliowing in addition to 
the Information specified for Labeling (7), Labels and Labeling 
for Injectable Products: the time and datę of calibration; the 
amount of ,n ln capromab pendetide as tota! MBq (or mCi) 
and concentration of MBq (or mCi) per mL, at the time of 
calibration; the expiration datę and time; and the storage 
temperaturę and the statement, "Caution—Radioactive Ma¬ 
teriał." The labeling indicates that, in making dosage calcu- 
lations, correction is to be madę for radioactive decay, and 
also indicates that the radioactive half-life of ‘"In is 
67.2 hours. 

USP Reference standards (11) — 

USP Endotoxin RS 

Bacterial Endotoxlns Test (85)—The limit of endotoxin 
content is not morę than 1 7 5/V USP Endotoxin Units per 
mL of the Injection, when compared with the USP Encio- 
toxin RS, in which V is the maximum recommended total 
dose, in mL, at the expiration datę or time. 
pH (791): between 5.0 and 7.0. 

Radiochemical purity— 

Absorbent: 1-cm x 8-cm instant siltca gel strip. 

Test solution : a mixture of the Injection and 0,05 M 
pentetic acid (1:1), 

Application voiume: 10 pL 

Developing so(vent system: 0.9% sodium chloride solu¬ 
tion* 

Procedurę —Proceed as directed for Thin-Loyer Chromatog- 
rophy under Chromatography (621) by ascenoing chroma- 
Lography. Determine tne distribution of radioactivity on the 


chromatogram by scanning with a suitable colJimated radi- 
ochromatogram strip scanner, and determine the percent- 
age of radiochemical purity of the test spedmen* Not less 
than 90% of the In 111 activity is present as a band be¬ 
tween the R f values of 0 and 0*1* 

Other req u i rements—it meets the requirements for Radio- 
nudide Identification and Radionudidic purity under indium in 
111 Chloride Solution. It meets afso the requirement$ under 
Injections and tmplanted Drag Products (1), except that the 
radioactive component may be distributed or dispensed 
prior to compfetlon of the test for SteriHty, the latter test 
berng started on the datę of manufacture. 


Change to read: 

Assay for radioactmty # (see Radioactmty (821))# icn 
2 oi 7 j—Using a suitable counting assembly % (cni ^ 
termine the total radioactivity, in MBq (or juCi), of the un- 
shiefded Injection by use of a calibrated system* 


Indium In 111 Chloride Solution 

Indium Chloride ( ln lnCl3), 

Indium ( in ln) trichloride [10025-82-8]. 


» Indium In 111 Chloride Solution is a sterile, 
nonpyrogenic solution of radioactive indium ( ni 
In) in dilute hydrochloric acid suitable for the 
radiolabeling of proteins such as monoclonal 
antibodies, peptides, or smali biologically active 
organie molecules. The concentration of acid and 
ni In per mL of Indium In 111 Chloride Solution 
may require adjustment for the specific antibody 
or peptide being labeled. It contains not less 
than 90*0 percent and not morę than 110*0 per¬ 
cent of the fabeled amount of 11! ln expressed as 
megabecquerel$ (or millicuries) per ml at the 
time indicated in the labeling. Other Chemical 
forms of radioactmty do not exceed 10*0 percent 
of the total radioactmty* [notę—I ndium !n 111 
Chloride Solution is generally recommended for 
use with specific antibodies or peptides. Consult 
the product labeling for recommendations and 
)lications for radio 


appl 


abeling*] 


Specific actwity; rrot less than 1.85 gigabecąuerels (50 
millicuries) per ^ig of indium at the datę and time of calibra¬ 
tion. 

Packaging and storage—Preserve in single-unit contain¬ 
ers at controlled room temperatura. 

Labeling—tabel it to include the foflowing, in addition to 
the information specified for Labeling {?), Labeh and Labeling 
for Injectable Products: the time and datę of calibration; the 
amount of in fn as labeled chloride expressed as total 
megabecquerels (or millicuries) and the concentration as 
megabecquerels per ml_ (or as millicuries per mL) on the 
datę and time of calibration; the expiration datę; the state¬ 
ment, "Not for direct admimstratfon. Use only as an Engredi- 
ent for radlolabefing;" and the statement, "Caution—Radio- 
active Materiał," The labeling indicates that in making 
dosage calculations, correction is to be madę for radioactive 
decay, and also indicates that the radioactive half-life of TU ln 
is 67.3 hours. 

USP Reference standards (11)— 

USP £ndotoxin RS 
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Identifkation —Add 1 drop of it to 2 drops of 04 M siiver 
nitrate In a glass test tubę: a white precipitate is formed 
(presence of chioride). 

Bacterial Ercdotcmm Test (85)— It contains not morę 
than 1 75/V USP Endotoxin Unit per ml, in which V\s the 
rnaximum recommended totaf dose, in mL, at the expira- 
tion datę or time. 

Acidity —Pipet 20 pL of Solution into a plastie tubę contain- 
ing 1 drop of bromocresol green, and tftrate with 0.0025 N 
sodium carbonate to a blue endpoint. Calculate the acidity 
of the Solution by the formula: 

0.0025 W / 20 

in which W is the volume of titrant consumed: fhe molarity 
of the Solution is between 0.035 and 0.045, 

Radionuclide Identification {821}—fts gamma-ray spec¬ 
trum es identical to that of a spedmen of nt fn that exhibits 
major photopeaks having energies of 0.171 and 0.245 MeV. 


Change to read: 

ftadionudsdic purity ®(see Radioactivity (821 »• (cn i.May- 
mu )—Using a suita ble counting assembfy % (cw 1 - 1^201 de¬ 
termine the radroactiyity of each radionuclidic impurity, in 
kBq per MBq (pCi per mCi) of Tn ln, in the Solution by use 
of a calibrated system as directed under RadiooctMty (821). 

indium nOM—The limit of 11tłffl ln is 3 kBa per Mbq (or 3 
jiCi per mCi) of T11 in. The presence of 1TłJm ln in the Solution 
is demonstrated by a characteristic gamma-ray spectrum 
with prominent photopeaks having energies of 0.66 and 
0.91 MeV. nQm ln decays with a haTF-life of 4.9 hours. 

INDIUM 114M—The limit of 1l4m ln es 3 kBq per MBq (or 3 
pG per mCi) of 111 In. n4m ln is quantified by counting the 
beta emissions of ground State 114 in with a beta-liquid scin- 
tillation counter having a high-energy channel set to dis- 
criminate against ail counts arising from 111 In. 

ZlNC 65—The limit of 65 Zn is 3 kBq per MBq (or 3 pG 
per mCi) of 1H ln. The presence of 65 Zn in the Solution is 
demonstrated by a characteristic gamma-ray spectrum with 
a prominent photopeak at 1.116 MeV. fi5 Zn decays with a 
radioactive halMife of 243.9 days. 

Radiochemicat por Sty-— 

Adsorbent; instant thin-fayer chromatography (ITLC) strips 
(2.5 cm x 10 cm). 1 

Test solution —Dispense about 50 pL of Solution into 1 mL 
of 0,05 M hydrochloric add, taking tarę to use polypropy- 
lene tips prewashed in 0,05 M hydrochloric acia for all dis- 
pensings. 

Application volume: 2(iL The amount of 111 In spotted 
should be between 0.5 pCi and 30 pCi as of the day of the 
test. 

Developing solvent system: a mixture of a 1 in 10 solu¬ 
tion of ammonium acetate and methanof (1:1), 

Procedurę —Proceed as directed for Thin-Layer Chromato¬ 
graphy under Chromatography (621), Examine the piąte with 
an appropriate scanner, and determine the percentage of 
radiochemical purity of the Test solution , The indium chlo- 
ride will remain at the origin, Not less than 95% of indium 
is present as tonie indium. 

Chemical purity— 

Copper— Determine the copper, in jig per mL, in the So¬ 
lution by atomie absorption spectrometry (see Atomie Ab¬ 
sorption Spectroscopy (852)), using a graphite fu mace to voL 

r Type SC impregnaLed gtass rtiiaofiber sheet (CeEman Sciences, Ann Arbor, 
Ml). 


atilize the copper, as directed by the manufacturer of the 
instrument used, and measuring the absorbance at 324.8 
nm against a standard. 

Nickel —Determine the nickel, in pg per ml, in the Solu¬ 
tion by atomie absorption spectrometry (see Atomie Absorp¬ 
tion Spectroscopy (852)), using a graphite furnace to vofat!l- 
ize the nickel, as directed by the manufacturer of the 
instrument used, and measuring the absorbance at 232.0 
nm against a standard, 

Cadmium— Determine the cadmium, in pg per mL, in the 
Solution by atomie absorption spectrometry (see Atomie Ab¬ 
sorption Spectroscopy (852)), using a graphite furnace to vob 
atilize the cadmium, as directed by tne manufacturer of the 
instrument used, and measuring tne absorbance at 228.8 
nm against a standard, 

iead —Determine the lead, in pg per mL, in the Solution 
by atomie absorption spectrometry (see Atomie Absorption 
Speetroseopy (852)), using a graphite furnace Lo yolatilize the 
lead, as directed by the manufacturer of the instrument 
used, and measuring the absorbance at 217.0 nm against a 
standard. 

Mercury— Determine the mercury, in pg per mL, in the 
Solution by atomie absorption spectrometry (see Atomie Ab¬ 
sorption Spectroscopy (852)), using a graphite furnace to vol- 
atifize the mercury, as directed by the manufacturer of the 
instrument used, and measuring the absorbance at 253.7 
nm against a standard, 

Iron —Determine the iron, in pg per mL, in the Soiution 
by atomie absorption spectrometry (see Atomie Absorption 
Speetroseopy (852)), using a graphite furnace Lo volatliize the 
iron, as directed by the manufacturer of the instrument 
used, and measuring the absorbance at 248,3 nm against a 
standard. 

Zinc —Prepare a zinc stock solution in dilute hydrochloric 
add (1 in 100) having a concentration of I pg of zinc per 
mL. Pipet 10 mL of the zinc stock solution into a 100-mL 
yolumetric fiask, dilute with water to volume, and mix to 
obtain a solution havmg a concentration of 0.1 pg of zinc 
per mL {Standard solution A). Pipet 20 mL of the zinc stock 
solution into a 100-mL yolumetric fiask, dilute with water to 
volume, and mix to obtain a solution havlng a concentra¬ 
tion of 0.2 pg of zinc per mL (Standard solution B). Pipet 
0.1 mL of indium Chioride In 111 Solution Into a 10-mL 
yolumetric fiask, dilute with water to yglume, and mix to 
obtain the test solution. Determine the absorbances of the 
Standard Solutions and the test soiution at the zinc emission 
llne at 21 3.9 nm with an atomie absorption spectrophotom- 
eter (see Atomie Absorption Speetroseopy (852)) equipped 
with a zinc hollow-cathode lamp and an air^acetylene 
flame, using water as the blank. Determine the quantity of 
zinc, in pg per mL, in the Solution. 

The composlte to tal meta! ion content is not greater than 
1.0 pg per mL. 

Other requirements— It meets the reguiremenls under /n- 
jections and Implanted Drag Products (1), except that the So¬ 
lution may be distributed or dlspensed prior to completion 
of the test for Ster Hity Tests (71), the latter test being started 
on the day of finał manufacture, and except that it is not 
subject to the recom mendation on Container content. 


Change to read: 

Assay for radioactivity *(see Radioactmty ( 821))* (cni-ms/- 
205 t )—~Using a suitable counting assembly (cn i-Mąy- 2 om, de- 
termine the radioactivity, in MBq (or in microcuries or milfi- 
curies) per ml, of the Solution, by the use of a callbrated 
system. 
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Indium In 111 Ibritumomab Tiuxetan 
Iniectlon 

» Ibritumomab Tiuxetan is the immunoconjugate 
resulting from a stable thiourea covalent bona 
between the monoclonal antibody Ibritumomab 
and the linker-chelator tiuxetan [N-[2-bis 
(carboxymethyf)amino]-3-(p-isothiocyanato 
phenyl)propyl]-[N-[2-bis(carboxymethyl)arnino]- 
2-(methyl)ethyl)glycine. This chelate provides a 
high-affinlty, conformationally restricted chelation 
site for Yttrium-90 and lndium-111. The approxi- 
mate molecular weight of Ibritumomab Tiuxetan 
is 148 kD. 

Ibritumomab is a murine IgGi kappa monoclo- 
nal antibody directed against the CD20 antiaen, 
which is found on the surface of normal ana ma- 
lignant B lymphocytes. Ibritumomab is produced 
in Chinese hamster ovary cells and is composed 
of two murine gamma 1 heavy chains of 445 
amino acids each and two kappa light chains of 
213 amino acids each. 

Indium In 111 Ibritumomab Ttuxetan Injection 
is a sterile, nonpyrogenic preparation of the im¬ 
munoconjugate of ibritumomab and tiuxetan 
that is labeled with 111 In and is suitable for intra- 
venous administration. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of 115 In as the ibritumomab 
complex, expressed in megabecquerels (or milli- 
curies) per mL at the time indicated in the label¬ 
ing. It may contain buffers and stabilizers. It con¬ 
tains no antimicrobial agents. Other Chemical 
forms of radioactivity do not exceed 5 percent of 
the total radioactivity. The immunoreactive frac- 
tion, as determined by a validated method, is not 
less than 90 percent. 

Packagrng and storage—Preserve in single-dose contain- 
ers, ana storę in a refrigerator for not morę than 12 hours, 
[notę— Translucent protein particles may develop, which are 
removed by filtration prior to administration using a 0.22 
micron low-protein-binding filter.J 

Labeling—tabel it to include the following in addition to 
the Information specified for Labeling (7), Labeis and Labeling 
for Injectable Products: the time and datę of calibration; the 
amount of 111 In Ibritumomab Tiuxetan as total MBq (or 
mCi) and concentration of M8q (or mCi) per mL at the 
time of calibration; the expiration datę and fime; the stor¬ 
age temperaturę; and the statement, "Caution—Radioactive 
Materiał." The labeling indicates that, in making dosage cal¬ 
cu lations, correction is to be madę for radioactive decay, 
and also indicates that the radioactive half-life of 11 Hn is 
67.3 hours. 

USP Reference standards (11)— 

USP Endotoxin RS 

Bacterial Endotoxins Test (85) —The limit of endotoxin 
content is not morę than 1 75/y USP Endotoxin Units per 
mL of the Injection, when compared with the USP Enao- 
toxin RS, in which V is the maximum recommended total 
dose, in mL, at the expiration datę or time. 


pH <791 >: between 5.5 and 7.5. 

RadEochemEcal purlty— 

Absorbent: 1- x 8-cm instant silica gel strip. 

Test solution: the Injection, 

Application voiume: 10 pL. 

Developing solvent system: 0.9% sodium chloride solution. 

Procedurę —Proceed as directed for Thin-Layer Chromatog- 
raphy under Chmmatography (621) by ascenaing chroma- 
tography. Determine the distribution of radioactwity on the 
chromatogram by scanning with a suitable coNimated radi- 
ochromatogram strip scanner, and determine the percent- 
age of radiochemical purity of the test specimen. Not less 
than 95% of the In 111 activity is present as a band be¬ 
tween the R f values of 0 and 0.1. 

Other requirements—It meets the requirements for Radio- 
nudide idendfication and Radionudidic purity under Indium In 
1 i i Chloride Solution. It meets also the requirements under 
injections and Implanted Drug Products (1), except that the 
radioactive component may be distributed or dispensed 
rior to completion of the test for Sterility, the latter test 
eing started on the datę of manufacture. 


C hangę to read: 

Assay for radioactivity *(see Radioacthhty (821 ))* (C n i-M ay 
joi7j—Using a suitable counting assembly *• (CNi.Mm. 2 oir), de¬ 
termine the total radioactivity, in MBq (or pCi) of the un- 
shielded Injection by use of a calibrated system, 


Indium In 111 Oxyquinoline Solution 

» Indium In 111 Oxyquinoline Solution is a ster¬ 
ile, nonpyrogenic, isotonic aqueous solution suit¬ 
able for the radiolabeling of blood cells, espe- 
cialfy leukocytes and platelets, containing 
radioactive indium ( ni ln) in the form of a com- 
plex with 8-hydroxyquinoline, the latter being 
present in excess. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of 111 1n as the 8-hyaroxy- 
quinoline complex expressed as megabecquerels 
(millicuries) per mL at the time indicated in the 
labeling. It may contain sodium chloride, 
surfactants, and buffers. Other Chemical forms of 
radioactivity do not exceed 10.0 percent of the 
total radioactivity. 

Specifk activity: not less than 1.85 CBq (50 millicuries) 
per |xg of indium. 

Packaging and storage—Preserve in single-umt contain- 
ers at a temperaturę between 15° and 25°. 

Labeling—La bel it to contain the following, in addition Lo 
the information specified for Labeling (7), Lahels and Labeling 
for Injectable Proaucts: the time and datę of calibration; the 
amount of lu ln as the 8-hydroxyquinoline tomp!ex ex- 
pressed as totaf megabecquerels (millicuries) and concentra- 
tion as megabecquerefs (millicuries) per mL on the datę and 
time of calibration; the expiration datę; the statement "Not 
for direct administration. Use only for radiolabeling of leuko* 
cytes in vitro. Administer radiolabeled cells subsequently by 
intravenous injection/' and the statement "Caution—Radio- 
active Materiał/' The labeling indicates that in making dos- 
age caJeulations, correction ts to be madę for radioactive 
decay, and also indicates that the radioactive half-life of 11 Mn 
is 67.9 hours. 
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Pyro gen—It meets the requirements of the Pyrogen Test 
Os-]). 

pH (791): between 6.5 and 7>5, 

Radiomiclide idemtifkation (see Radioacttwty <821 »—its 
gamma-ray spectrum is identical to that of a specimen of 
11 'In that exhibits major photopeaks having energies of 
0,1 71 and 0.245 MeV. 

Radiochemical purity—Place a suitable volume r about 
1 00 jiL, of Solution, dilute with 3 mL of 0.9 percent sodium 
chloride solution in a separator, and extract with 6 mL of n- 
octanol by vlgorous shaking. Allow the phases to separate 
and then drain the lower, agueous layer into a suitable stop- 
pered counting tubę. Drain the residual, organie layer into a 
similar counting tubę. Rinse the separator with 1 mL of n- 
octan ol, and drain this rinse into the counting tubę contain- 
ing the organie layer. Rinse the separator with 5 mL of 2 N 
hydrochlortc acid, and drain this nnse into a third counting 
tubę. Insert the stopper and measure the radioactivity in 
each of the three tubes in a suitable gamma counter or 
ionization chamber calibrated for 111 In. The radiochemical 
purity is calculated by the formula: 

(A/B) 

where A is the radioactivity measured in the organie layer 
and 8 is the sum of the radioactivity measured in the or¬ 
ganie, aqueous, and acid Solutions, The radioactivity of the 
8-hydroxyquino3ine complex is not less than 90.0% of the 
total radioactivity and is found in the organie layer. 


Change to read: 

Radiotiudidk purity—Using a suitable counting assembly 
** (cni-M ay-zqi?)/ determine the radioartwily of earh radionu- 
clidic impurity, in kBq per MBq (pCi per mCi) of 111 In, in the 
Solution by use of a calibrated system as directed unaer 
Rodioactivity (821}. 

Indium 114m—The limit of n4nn !n is 3 kBq per MBq (3 ^tCi 
per mCi) of 111 1n , m Hn is quantified by counting the beta 
emissions of ground State n4 ln using a beta-Mqurd scintilla- 
tion counter with a high-energy channel set to discrlminate 
against all counts arising from M1 ln. 

ZiNC 65—The limit of 65 Zn is 3 kBq per MBq (3 jllG per 
mG) of 111 In, The presence of ĆS Zn in the Solution is dem- 
onstrated by a characteristic gamma-ray spectrum with a 
prominent photopeak at L116 MeV. ć5 Zn decays with a ra- 
dioactive half-tife of 243.9 days. 


Change to read: 

Assay for radioactivity—Using a suitable counting assem¬ 
bly % (cn uMay- 201 ?), de termin e the radioactivity, in MBq 
(mG) per ml, of Solution by the use of a calibrated system 
as directed under RadioactMty { 821). 


Indium In 111 Pentetate Effijection 

» Indium In 111 Pentetate tnjection is a sterile, 
isotonic solution suitable for intrathecal adminis- 
tration, containing radioactive indium ( ]11 ln) in 
the form of a chefate of pentetic acid. It contains 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 1,1 In as 
the pentetic acid complex expressed in megabec- 
guerels (microcuries or millicuries) per mL at the 


time indicated in the labeling. It may contain so- 
dium chloride and buffers. Other chemica! forms 
of radioactivity do not exceed 10.0 percent of 
the total radioactivity. 

Padkaging and storage—Preserve in single-dose contain- 
ers. 

Labeling —La bel it to includc the fol łowi ng, in addrtion to 
the information spedfied for Labeling { 7), Labefs and Labeling 
for tnjectable Products: the time and datę of calibration; the 
amount of m ln as labeled pentetic acid comp3ex expressed 
as total megabecguerels (millicuries or microcuries) and eon- 
centration as megabecquerels (microcuries or millicuries) per 
mL on the datę and time of calibration; the exprration datę; 
and the statemenl "CautEGn—Radioactive Materiał," The la¬ 
beling indicates that in ma king dosage calculations, correc- 
tion is to be madę for radioactive decay, and also indicates 
that the radioactive half-life of 111 In is 2.83 days. 

USP Reference standards (11)— 

USP Endotoxin RS 

Bacterial EndotoxSns Test (85)’—It contains not morę 
than 14/1/ USP Endotoxin Unit per mL of the Injection, 
when compared with the USP £ndotoxin RS, in which V is 
the maximum recommended total dose, in mL, at the expi- 
ration datę or time. 
pH (791): between 7.0 and 8,0, 

Radmrauclffde Identification (see Radioactivity (821))—Its 
gamma-ray spectrum is identical to that of a specimen of 
ni ln that exhibits major photopeaks having energies of 
OJ 73 and 0.247 MeV. 

Radiochemkal purity—Place 2 pi to 5 jul of Injection 
about 1 7 mm from one end of a 65- x 97-mm piece of 
sifica gel-impregnated glass microfiber sheet (see under Re¬ 
agent s in the sec tion Reagents, Indicators, and Solutions) (see 
also Chromatography (621)), and allow to dry. Repeat appli- 
cations may be madę to obtain a suitable count ratę, De- 
velop the chromatogram over a suitable period of time by 
ascending chromatography, using dilute methanol (8.5 in 
10), and dry in an oven at 105 ±5° for 5 minutes. Deter¬ 
mine the radioactivity distributfon by scanning the chromat- 
ogram with a suitable collimated radiation detector. The ra- 
dioactivity of the indium pentetic acid complex band is not 
less than 90.0% of the total radioactivlty, and the Rf value is 
between 0.8 and 1.0. 


Change to read: 

Radlomjclidic purity- —Using a suitable counting assembly 
% im t-May- 2 oi 7 }, determine the radioactivrty of each radio nu- 
clidic im purity, in kRq per MBq (uG per mG) of 111 In, in the 
Injection by use of a calibrated system as directed under 
Radioactivity (821). 

INDIUM 114m—The presence of 11J,m ln in the Injection is 
demonstrated by a characteristic gamma-ray spectrum with 
prominent photopeaks havinq energies of 0.192, 0.558, and 
0,724 MeV. U4m ln decays with a radioactive half-life of 49.5 
days. The amount of n4m ln is not greater than 3 kBq per 
MBq (3 pCi per mG) of 111 In. 

ZlNC 65—The presence of 65 Zn in the Injection ts demon- 
strated by a characteristic gamma-ray spectrum with a 
prominent photopeak at 1.115 MeV. 6S Zn decays with a ra- 
dioactive half-life of 243.9 days. The amount of 65 Zn is not 
greater than 3 kBq per MBq (3 pG per mG) of 
Other reguirements—It meets the requirements under In - 
jections and Implanted Drug Products (1), except that the In- 
jection may be distributed or dispensed prlor to the comple- 
tion of the test for Sterility, the latter test being started on 
the day of finał manufacture, and except that it is not sub- 
ject to the recommendation on Container content . 
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C hangę to read: 

Assay for radioactivity—Using a suitabfe counting assem- 
bfy % (cn i-m^zdi 7 ^ determine the radioaclivity, In MBq per 
mL, of Injection by use of a calśbrated system as directed 
under RadioactMty (821)* 


Indium In 111 Pentetreotide Injection 

» Indium In 111 Pentetreotide Injection is a ster- 
ile solution, suitable for intravenous administra- 
tion, containing radioactive indium ( in ln) in the 
form of a chelate of pentetreotide. It contains 
not less than 90.0 percent and not morę than 

110 percent of the labeled amount of 111 In as the 
pentetreotide complex expressed in megabec- 
querels (or in millicuries) per mL at the time indi- 
cated in the labeling, It may contain sodium 
chlor! de, stabilizers, and buffers. Other forms of 
radioactivity do not exceed 10.0 percent of the 
total radioactivtty. 

IPadtaging and storage—Preserve in single-dose contain- 
ers. 

Labeling —tabel it to include the followlng, in addition to 
the Information spedfied for Labeling (7), Lobefs and Labeling 
for Injectable Products: the time and datę of calibratfon; the 
amount of m tn as labefed pentetreotide complex expressed 
as total megabecquerels (or millicuries) and the concenf ra- 
tion expressed as megabecquerels (or millicuries) per mL on 
the datę and time of ca libra tion; the expiration datę; and 
the statement, "Caution-—Radioactive Materiał/' The label¬ 
ing indicates that in making dosage calculations, correction 
is to be madę for radioactive deeay, and States that the 
radioactive half-life of n1 Jn is 67.3 hours. 

USP Reference standardu (11)— 

USP Endotoxin RS 

Radfonudide ideratification (see Radioactivity (821))—Its 
gamma-ray spectrum is identical to that of a specimen of 

111 In that exhibits major photopeaks havinq energies of 
0.171 and 0.245 MeV* 

Bacterial £ndotox5ns Test (85)—It contains not morę 
than 1 75/ V USP Endotoxin Unit per mL, in which V is the 
maximum recommended total dose, in mL, at the expira- 
tion datę or time. 

pH (791): between 3*8 and 4.3. 

Rarfiochemical piirity— 

Solution A —Dissoive 6,8 g of sodium acetate In 500 mL of 
water* Adjust with gfactal acetic acid to a pH of 5*5, dii u te 
with water to 1000 mL, and mix. Filter through a filter hav- 
ing a porosity of 0.5 ( um or less, and degas. 

Solution B —Use methanol. 

Mobile phase —Use variabJe mixtures of Solution A and So¬ 
lution B as directed under Chromatographic system. 

Chromatogrophic system (see Chromatography (621»—The 
liguid chromatograph is equipped with a 3.9-mm x 30<m 
stainfess Steel column that contains 10-pm packing LI* it is 
aiso eguipped with a fIow-through gamma-ray detector hav- 
ing a celi volume of about 50 pL and ca fibra ted to provide a 
linear response within the rangę of 0*5 to 15 MBq (14 to 
400 pCi). The column temperaturę is maintained at 35T 
The chromatograph is próg ram med to provide varlable mix- 
tures of Solution A and Solution B f and tne initial flow ratę is 
about 1 mL per minutę. The column is egullibrated for.at 
ieast 15 minutes with a mobile phase consisting of 60% So¬ 
lution A and 40% Solution B. After injection, the composition 


of the mobile phase is changed linearly to 20% Solution A 
and 80% Solution B at 20 minutes, then changed to 100% 
Solution B over the next 0.1 minutę, and is held at that per- 
centage while the flow ratę is fncreased linearfy from 1 to 
2 mL over the next 5 mfnutes, which is the end of the run. 
Counts are recorded and charted for 25 minutes at about 
2-second inten/als. 

Procedurę —Constitute the injection, and allow to stand 
for 30 minutes* tnject a yuIuttie of Injection having an activ- 
ity of 0.5 to 75 MBq (14 to 400 jiG) into the chromato¬ 
graph, and record the chromatogram. The retention time of 
the in ln pentetreotide peak (which shouici elute as a double 
peak) is between 4 and 5 relative to that of unbound 111 In* 
Record the counts for the 111 In pentetreotide, unbound in in, 
other impurity peaks, and a representative baseline seg¬ 
ment, and calcu late the percentage of radioactivity from 
ni ln pentetreotide by the formula: 

10OP /(P + O) 

in which P is the count of the 111 In pentetreotide peak, and 
O is the count for alf other peaks, each being corrected for 
its correspondfng baseline count. The radioactivlty of in ln 
pentetreotide is not fess than 90% of the total raafoacth/ity. 


C/i ange to read: 

RadiofiucEidk pyrlty *(see RadioactMty (821))* 

2 qi?}—U sing a suitable counting assembly % (CN , 20 i 7 >, de¬ 
termine the radioactivI1y of each radionuclidic impurity, in 
kBq per MBq (or pCi per mCi) of 11 Mn, in the Injection by 
use of a callbrated system. 

Indeum 114m—The presence of n4m ln in the Injection is 
demonstrated by a characteristlc gamma-ray spectrum with 
prominent photopeaks havinq energies of 0.192, 0.558, and 
0.724 MeV. 114m ln decays with a radIoactive haff-life of 49.5 
days. The amount of Ulni ln fs not greaterthan 3 l<Sq per 
MBq (3 juCi per mCi) of in ln. 

ZiNC 65—The presence of 65 Zn in the Injection is demon¬ 
strated by a characteristic gamma-ray spectrum with a 
prominent photopeak at 1.115 MeV. “Zn decays with a ra- 
dioactive half-life of 243.9 days. The amount of “Zn Is not 
greater than 3 kBq per MBq (3 juCi per mCi) of n 4n. 

Otheir requirements—It meets the requirements under /n- 
jections ona Implanted Drug Products (1), except that the In- 
jectfon may be distributed or dispensed prtor to the comple- 
tion of the test for Sterility Tests (71), the latter test being 
started on the day of finał manufacture, and except that it Is 
not subject to the recommendation on Container Content. 


C hangę to read: 

Assay for radioacfmty # (see RadioactMty (821 ))* 
zom—Using a suitable counting assembfy (cn i-May- 2017 ), de¬ 
termine the radioactivity, in MBq per mL of Injection, by use 
of a caJibrated system. 


Hindgum In 111 Satumomab Pendetide 
BrBjectgon 

» Indium in 111 Satumomab Pendetide Injection 
is a steriie, nonpyrogenic, virus-free preparation 
of monoclonal antibody B72.3 that is labeied 
with 111 In, Satumomab pendetide is prepared by 
site-specific conjugation of the iinker-chelator, 
glycy I-ty rosy i-(N,E-diethylene tria minę penta acetic 
acid)-lysine hydrochloriae to the oxidized oligo- 
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saccharide component of the monoclonal an- 
tibody B72.3. Satumomab pendetide is radio- 
labeled by the addition of a stenie, nonpyrogenic 
solution of a buffered Indium In 111 Chloride so¬ 
lution. [notę —Other Chemical forms of indium 
are not to be used in the radiolabeling.] It con- 
tains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of ni ln 
as labeled satumomab pendetide expressed in 
megabecquerels (or in millicuries) per mL at the 
time indicated in the labeling. Other Chemical 
forms of radioactivity do not exceed 10.0 percent 
of the to tal radioactivity. It may contain buffers 
and stabilizers. The immunoreactive fraction, as 
determined by a validated method, is not less 
than 60 percent. 

Packaging and storage—Preserve in adeguately shielded 
slngle-dose containers, at controlled room temperaturę, 
Labeling—Label it to include the following, in addition to 
the Information specified for Labeling ( 7), Lobds and Labeling 
for injectable Products: the time and datę of calibration; the 
amount of 111 In as labeled satumomab pendetide expressed 
as total megabecquerels (or millicuries) and eoncentration as 
megabecquereis (or millicuries) per mL at the time of call- 
bration; the expiration datę; and the statement, "Cautlon— 
RadIoactive Materiał/' The labeling indicates that, in ma king 
dosage calculations, correction is to be madę for radioactlve 
decay and also Indicates that the radioactive half-lffe of 111 In 
is 67,3 hours. 

USP Reference standard* (11)— 

USP Endotoxin RS 

Bacterial £ndotoxEns Test (85)—It contains not morę 
than 1 7S/V USP Endotoxln Units per mL of the Injection, 
when compared wlth USP Endotoxin RS, In whlch V \s the 
maximum recommended total dose, in mL, at the explra- 
tlon datę or time, 
pH (791): between 5.5 and 6.5. 

RadiocKiem5cal purity—Mix equal parts of Injection with 
0.05 M diethylenetriamine pentaacetic add in a clean glass 
vial. Apply a drop of this solution 1 cm from the bottom of 
a l-cm x 8-cm instant thin/ayer chromatographtc slllca gel 
strip. Al Iow the spot to air-dry, and develop the strip by 
ascendlng chromatography, using 0.9% sodium chloride so¬ 
lution as the solvenL Allow the solvent front to mig ratę 
6 cm from the ongin, Remove the strip from the soNent, 
and air-dry, Determine the distrlbutlon of radioactivity on 
the chromatogram by scanning with a suitable colllmated 
radiochromatogram strip scanner, or cut the strip 1.6 cm 
from the bottom and determine the radioactivity of each 
piece in a suitable detector, Not less than 90% of the In- 
111 activlty must be present as a band between Rf - 0 and 
OJ. 

Other requirements—It meets the regulrements of the 
tests for Radionudide Identification and Radionudidic purity 
under indium In 111 Chloride Solution. !t meets also the re¬ 
pu irements under fnjections and Implanted Drug Products (1), 
except that it may be distributed or dispensed prior to com- 
pletion of the test for Steniity , the latter test being started 
on the day of finał manufacture, and except that it is not 
subject to the recommendatlon on Container content. 

Chattge to read: 

Assay for radioactiviiiy—Using a suitable counting assem- 
bly % (cni.M aydetermine the radioactivity, in MBq (or 
|iCI) per mL, of the Injection by use of a callbrated system, 
as directed under RadioactMty { 821). 


Indjocyamne Green 



C«H«N2NaOfiS 2 774.96 

1 /f-Benz[^]3ndoiium, 2-[7-[1,3-dihydro-1 l 1-dirnefhyl- 
3-(4-sulfobutyl)-2ff-benz[e]indof“2-ylidene]-1,3, 

5 -neptatnenyl]-1,1 -di methy!-3-(4-sulfobutyI)-, hyd roxide, 
Inner salt, sodium salt. 

2-[7-[1,1-DimethyL3-(4-sulfobutyl)benz[e]indolln-2-ylidene]- 
1,3,5-heptatrieny[]-1,1 -dimethyl-3“(4“SuIfobutyl)4/fbenz 
[ejindolium hydroxide, Inner salt, sodium salt 
[3599-32-4]. 

» Indocyanine Green contains not less than 
89.0 percent and not morę than 100,0 percent of 
C 43 H 47 N 2 Na 0 6 S 2 , calculated on the drieo basis, It 
contains not morę than 5,0 percent of sodium io- 
dide, calculated on the driea basis. 

Packaging and storage—Preserve in welhclosed contain- 
ers. Storę at 25°, excursions permrtted between 15° and 
30°. 

Labeling—Where it is intended for use in preparing inject¬ 
able dosage forms, the label States that it is stenie or must 
be subiected to further processing d u ring the preparation of 
injectable dosage forms, 

USP Reference standard* (11)— 

USP Endotoxin RS 

USP Indocyanine Green RS 

IdentlfRcafion— 

A: Incinerate a portion of it: the residue responds to the 
tests for Sodium (191) and for Suifate (191). 

B: To a solution (1 in 20,000) add 10 drops of 1 N so¬ 
dium hydroxide, and beat to about 60°. Add 10 drops of 
hydrogen peroxide TS, and mix: a red color develops within 
about 4 minutes and, on standlng, fades to a pale orange. 
Loss on drying (731)—Dry it in vaeuum at 50° for 3 hours: 
it toses not morę than 6,0% of its weight. 

Arsenie, Method li (211): 8 ppm. 

Lead—A 5-ml portion of the solution prepared for the test 
for Arsenie (211) contains not morę than 2 jig of lead (corre- 
sponding to not morę than 0.001%) when tested by the 
limit test for Lead (251), 3 mL of Ammonium Citrate Solution , 

1 mL of Potassium Cyanide Solution, and 0.5 mL of Hydroxyh 
aminę Hydrochioride Solution being used, 

Sodium iodide—Dissolve about 200 mg, accurately 
weighed, in 100 mL of water, add 1 mL of nitrfc acid, mix, 
and titrate with 0,01 N silver nitra te VS, determining the 
endpolnt potentiometrically, using si!ver and glass efec- 
troaes. Each mL of 0,01 N silver ni tratę is equivalent to 
1.499 mg of sodium iodide, Not morę than 5,0% of sodium 
iodide, calculated on the dried basis, is found. 

Other regulrements—Where the label States that Indocy- 
anfne Green is sterile, it meets the regulrements for Steniity 
Tests (71) and for Bacterhl endotoxins under Indocyanine 
Green for Injection , Where the fabel States that Indocyanine 
Green must be subjected to further processing durlng the 
preparation of injectable dosage forms, it meets the reguire- 
ments for Bacterfal endotoxins under indocyanine Green for 
Injection. 

Assay—Drssolve a guantity of Indocyanine Green, equiva- 
lent to about 100 mg of dried indocyanine green and accu¬ 
rately weighed, In methanol, and dilute quantitatively and 
stepwise with methanol to obtain a solution contalning 
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about 2 Lig per ml, Disso3ve a quantity of USP Indocyanine 
Green RS, acturately wekjhed, in methanol, and drlute 
auantitatively and stepwise with methanol to obtain a Stan¬ 
dard solution havrng a known concentration of about 2 (uq 
per mL Concomitantly determine the absorbances of bom 
Solutions in 1-cm oells at the wavelength of maximum ab- 
sorbance at about 785 nm, with a suitable s pect rop h otom e- 
ter, using methanol as the blank, Calcufate the quantity, In 
mg, of C^H^/NifNaOGSz in the Indocyanine Creen taken by 
the formula: 

50G&WAs) 

in which C is the concentration, in pg per mL, of USP Indo- 
cyanine Green RS in the Standard solution; and A u and A s 
are the absorbances of the solution of Indocyanine Green 
and the Standard solution, respectively. 


Indocyanin© €reen for Injection 

» Indocyanine Green for Injection contains not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
C 43 H47N 2 Na0 6 S2. 


Change to read: 

PackagUng and storage— Preserve as described in *Pack- 
oging and Storage Reguirements {65 9), Injection Packagjng, 
Packoging for constitutionm ^ 

USP Reference standards (11)— 

USP Endotoxin RS 

USP Indocyanine Green RS 

Constitufed solution —At the time of use, it meets the 
reguirements for Injections and (mplonted Drug Products (1), 
Specific Tests, Completeness and darity of Solutions . 

Bacterial £ndotoxins Test (85)—It contains not morę 
than 7.1 USP Endotoxin Units per mg of indocyanine green, 
pH <791): between 5.5 and 7,5, in a solution (1 in 200). 
Content vaHation— Transfer the contents of each of 5 
containers individually to separate 100-mL vo!umetric flasks 
with the aid of methanol. To each fiask add methanol to 
volume. Diiute the Solutions quantitatively and stepwise 
with methanof to obtain a concentration of about 2.5 jug 
per mL. Proceed as directed in the Assay under Indocyanine 
Creen , beginning with "Concomitantly determine the ab¬ 
sorbances." The requirements are met if the content of each 
of not less than 4 of the containers tested is withln the 
limits spedfied under Uniformity of Dosage Units <905), 
Ofher recfiiirements —It responds to the Identification 
tests, and meets the requ3rements for Arsenie , Lead f Sodium 
iodide t and Assay under Indocyanine Green. !t meets also the 
requirements for Sterility Tests (71) and for Labeiing <7), La- 
hefs and Labeiing for Injectable Products , 


Indomethacin 



C, 9 Hi 6 CINO, 357.79 

l/T-lndole-3-acetic acid, 1-(4“Chloroben2oyl)-5-methoxy- 
2-methyl-; 

1 -(p-Chforobenzoy!)-5-methoxy-2-methylindoJe-3-acetic acid 
[53-86-1], 

DEFINITION 

Indomethacin contains NLT 98.0% and NMT 102.0% of in- 
domethacin (CigH^CINO^), caiculated on the dried basis, 

IDENTIFICATION 

*> A, INFRARED ABSORPTION (197M) 

* B. Ultraviolet Absorption <197U) 

Analytical wavelength: 318 nm 
Sampfe solution: 25 pg/mL in hydrochloric acid and 
methanol (1 in 120) 

Acceptance criteria: Absorptivities, caiculated on the 
dried basis, do not differ by morę than 3.0%, 

* C. X-Ray Diffraction <941): Its X-ray diffraction pattern 

conforms to that of USP Indomethacin RS. 

ASSAY 

* Procedurę 

Solution A: 0.1% Formie acid 
Solution B: Acetonitrile 

Mobile phase: Solution A and Solution B (55:45) 

Diluent: Solution A and Solution B (55:45) adjusted with 
0.2 M sodium hydroxide to a pH of 8.0 
System saitabiJlty solution: 2,0 mg/mL of USP In* 
domethacin RS, 0.002 mg/mL of U5P Indomethacin Re- 
fated Compound A RS, and 0.01 mg/mL of USP In* 
domethacin Related Compound B RS in Diluent. 

Sonicate to dissofve. 

Standard solution: 0.5 mg/mL of USP Indomethacin RS 
in Diluent. Sonicate to dissofve. 

Sampfe solution: 0,5 mg/mL of Indomethacin in Dilu¬ 
ent Sonicate to dissolve, 

Chromatographic system 
(See Chromatography (621), System Suitabifity.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4,6-mm X 25-cm; 5-|im packi ng LI 

Column temperaturę: 30° 

Flow ratę: 1,5 mL/min 
Injection volume: 1 0 pi 
System suitabifity 

Samples: System suitabifity solution and Standard 
solution 

[N GTE—The relative retention times for indomethacin 
related compound A and indomethacin related com¬ 
pound B are 0.24 and 037, respective!y,] 

Suitability reguirements 

Resolutron: NLT 2.0 between indomethacin related 
compound B and indomethacin related compound A, 
System suitabifity solution 

Tai ling facto r: NMT 2,0 for indomethacin, Standard 
solution 

Relath/e standard deviation: NMT 0.73%, Standard 
solution 
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Anaiysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of indomethadn 
(CigHieCINO^) in the portion of Indomethacin taken: 

Result - (ru/rs) x {Cs/Cu) x 100 

ry = peak response from the Sample solution 

n - peak response from the Standard solution 

Q - concentration of USP Indomethadn RS in the 
Standard solution (mg/ml) 

Cu - concentration of Indomethadn in the Sample 
solution (mg/ml) 

Acceptance criteria: 98.0%-l 02.0% on the dried basis 

1MPURJTIE5 

* RESIDUE ON IGNITJGN <281): NMT 0.2% 

Detete the following: 

•* Heaw METALS, Method II <231); 20 ppm a M^aoisj 

* Organic Impurities 

Solution A, Solution B, Mobile phase, Diluent, and 
Chromatographic system: Proceed as directed in the 
Assoy* 

Standard solution: 0.002 mg/ml of USP indomethadn 
RS, 0,002 mg/ml of USP Indomethadn Related Conv 
pound A RS, and 0.01 mg/ml of USP Indomethadn Re¬ 
lated Compound B RS in Diluent Sonicate to dissolve, 
Sample solution: 2,0 mg/ml of Indomethadn in Dilu- 
ent Sonicate to dissoJve. 

System suitability 
Sample: Standard solution 
Suitability reguirements 

Resolution: NIT 2.0 between indomethadn related 
compound B and indomethacin related compound A 
Tailing factor: NMT 2.0 for any peak 
Relative standard deviation: NMT 5.0% for both in¬ 
domethacin related compound A and indomethacin 
related compound B 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of any speciffed impurity in 
the portion of Indomethadn taken: 

Result - (ry/fi) x (Q/Cu) x 100 

ru = peak response of the specified impurity from 
the Sample solution 

r s ~ peak response of the corresponding related 
compound from the Standard solution 
Q - concentration of USP Indomethadn RS in the 
Standard solution (mg/mL) 

Cy ~ concentration of Indomethacin in the Sample 
solution (mg/mL) 

Calculate the percentage of any indivldua! unspecified 
impurity in the portion of Indomethacin taken: 

Result - (ru/r 5 ) x (G/ C L >) x 100 

fu - peak response of any unspecified impurity 
from the Sample solution 

fs = peak response of indomethadn from the 
Standard solution 

Cs = concentration of USP Indomethadn RS in the 
Standard solution (mg/ml) 

Cu = concentration of Indomethadn in the Sample 
solution (mg/ml) 

Acceptance criteria: See Table 1 . 


Table 1 


Na me 

Helative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Indomethacin related 
compound A 

0.24 

OJ 

Indomethacin related 
comoound B 

0.37 

0.5 

Indomethacin 

1.0 

— 

Any individual 
unspecified impurity 

— 

0,10 

Jota] impurities 

—. 

1.0 


5PECIHC TESTS 

* Loss ON Drying <731) 

Anaiysis: Dry at a pressure below 5 mm of mercury at 
100 D for 2 h, 

Acceptance criteria: NMT 0.5% 

ADDBTIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in welf-dosed, light- 

resistant containers. 

* USP Reference Standards (11) 

USP Indomethacin RS 

USP Indomethacin Related Compound A RS 
2-(5-Methoxy-2=methyL] H4ndoh3-yl)acetic acid* 
C 12 H 13 NO 3 219.24 

USP Indomethacin Related Compound B RS 
4“Chlorobenzoic add, 

C 7 H 5 CIO 2 156.57 


Bndomethacm Capsules 

» Indomethacin Capsules contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of CigHisCINO^. 

Packaging and storage—Preserve in weli-closed eon tai n- 
ers. 

USP Reference standards (11}— 

USP Indomethacin RS 
Identification— 

A: Shake a portion of the contents of Ca psu fes, equtva- 
tent to about 50 mg of indomethacin, with 10 mL of ace- 
tone for about 2 mrnutes, and fliter. Transfer 5 mL of the 
fi [tratę to a stoppered fiask, add 20 mL of water, and shake 
for about 2 minutes unfil a precipitate forms and crystallizes. 
Filter, and collect the crystals. Dry the crystals in air, then 
dry at a pressure below 5 mm of mercury at 100° for 
2 nours: the IR absorption spectrum of a potassium bromide 
dispersion of the dried residue so obtained exhibits maxima 
only at the same wavelengths as that of a sfmilar prepara- 
tion of USP Indomethadn RS that has been simitarly reerys- 
tallized from a solution of 25 mg In 5 ml of acetone. 

B: Shake a portion of the contents of Capsules, equlva- 
lent to about 25 mg of indomethadn, with 25 mL of metha- 
nol, and filter. Separately apply 2 pL of the filtrate so ob¬ 
tained (test solution) and 2 pi of a Standard solution in 
methanol containing 1 mg of USP Indomethadn RS per mL 
to a sui table thin-layer chromatographic piąte (see Chroma- 
tography (621)) coated with a 0.25-mm layer of chromato¬ 
graphic sil i ca gel mixture, and dry the spots with the aid of 
a current of air. Develop the chromatogram in a solvent 
system consisting of a mixture of chloroform and methanol 
(4:1) until the solvent front has moved about three-fourths 
of the length of the piąte. Remove the piąte from the devel- 
oprng cham ber, mark the so 3 vent front, allow it to dry, and 
locate the spots under short-wave!ength UV light: the Inten- 
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sity and /?fv alue of the prindpal spot obtalned from the test 
solution correspond to that obtain ed from the Standard so¬ 
lution. 

Dissolution {711}— 

Medium: 1 vo!ume of pH 7.2 phosphate buffer (see 
Buffer Solutions in the section Reagents, Indicators, and Solu¬ 
tions) mixed with 4 vo1umes of water; 750 ml. 

Apparatus 1: 100 rpm. 

Time: 20 minutes. 

Procedurę —Determine the amount of C^HtćCINO^ dis- 
solved from UV absorbances at the wavelength of maximum 
absorbance at about 318 nm of filtered portions of the solu¬ 
tion under test, suitably diJuted with Dissolution Medium , if 
necessary, in comparison with a Standard solution having a 
known concentration of USP Indomethadn RS tn the same 
medium. 

Tolerances —Not tess than 80% (Q) of the labeled amount 
of CigHifiCfNCh is di$solved in 20 minutes. 

Uniform i ty of dosage unats (905): meet the require- 
ments. 

Procedurę for eon tent uniform i ty —Transfer the eon ten ts of 
1 Capsufe to a 100-mL voJumetnc fiask, add 10 ml of 
water, and allow to stand for 10 minutes, swirlfng occasion- 
ally. Add 60 ml of methanol, shake for 10 minutes, dilute 
with methanol to volume, mix, and centrifuge. Dilute a por- 
tion of the elear solution quantitative!y and stepwise, if nec¬ 
essary, with a mixture of equal volumes of methanol and pH 
7.0 phosphate buffer (see Buffer Solutions in the section Re¬ 
agents, indicators, and Solutions) to obtain a solution eon- 
taining about 25 pg of indomethadn per mL. Concomitantly 
determine the absorbances of this solution and a Standard 
solution of USP Indomethadn RS, in the methanol and pH 
7.0 phosphate buffer mixture (1:1) having a known concen- 
Lration of about 25 pg per mL, in 1-cm ce lis at the wave- 
length of maX3mum absorbance at about 318 nm, with a 
suitable spectrophotometer, using the methanol and pH 
7.0 phosphate buffer mixture as the blank. Calculate the 
guantity, in mg, of C^HasCINCh in the Capsule taken by the 
formula: 

(TC/D)(Au/As) 

En which T is the labeled quantity, in mg, of indomethadn 
in the Capsule, C is the concentration, in pg per mL, of USP 
Indomethadn RS In the Standard solution, D is the concen¬ 
tration, in pg per mL, of indomethadn En the test solution, 
based upon the labeled quantity per Capsule and the extent 
□f dilution, and Au and A* * are tne absorbances of the solu¬ 
tion from the Capsule and the Standard solution, respec- 
tlvely. 

Assay— 

Standard preparotion —Transfer about 25 mg of USP In¬ 
domethadn RS, accurately weighed, to a 200-mL volumetric 
fiask, disso!ve in 2 mL of methanol, dilute with pH 7.2 phos¬ 
phate buffer (see Buffer Solutions In the section Reagents , 
Indicators, and Solutions) to volume, and mlx, Transfer 
25.0 mL of this solution to a separator, and extract with 
three 25-mL portions of methylene chloride, Filter the ex- 
tracts througn a pledget of cotton into a 100-mL vofumetric 
fiask, rlnse tne filter with methylene chloride, dilute with 
methylene chloride to vo!ume, and mix to obtain a Standard 
preparotion having a known concentration of about 31 pg 
per mL. 

Assay preparation —Transfer, as completely as posstble, 
the contents of not less than 20 Capsules to a suitabfe tared 
Container, and determine the average content weight per 
Capsule. Mix the comblned contents, and transfer an accu¬ 
rately weighed portion, equivalent to about 25 mg of in¬ 
domethadn, to a 200-mL volumetric fiask, add 2 mL of 
methanol, shake for 10 minutes, dilute with pH 7.2 phos¬ 
phate buffer to vo!ume, and mix. Transfer about 50 ml to a 
centrifuge tubę, and centrifuge for 15 minutes. Transfer 


25.0 mL of the supernatant to a 125-mL separator, and ex- 
tract with three 25-mL portions of methylene chloride. Filter 
the extracts through a pledget of cotton info a 100-mL vol- 
umetric fiask, rinse the filter with methylene chloride, dilute 
with methylene chloride to volume, and mix. 

Procedurę —Concomitantfy determine the absorbances of 
the Solutions in 1 -cm cells at the wave!ength of maximum 
absorbance at about 318 nm, with a suitabfe spectropho- 
to met er, using methylene chloride as the blank. Calculate 
the quantlty, In mg, of C^HigGNO* in the portion of Cap¬ 
sules taken by the formula: 

0 .8C(Au/As) 

in which C is the concentration, in pg per mL, of USP In¬ 
domethadn RS in the Standard preparation; and A u and Aj 
are the absorbances of the Assay preparation and the Stan¬ 
dard preparation , respectively. 


indomethadn Extended-Release 
Capsyles 

DEFINITION 

Indomethacin Extended-Release Capsules contain NLT 
90.0% and NMT 110.0% of the labeled amount of in¬ 
domethacin (Ci$H 1& QNOh). 

IDENTIFICATION 
o A. 

Standard solution: 5 mg/mL of USP Indomethadn RS 
In acetone 

Sample solution: Shake a portion of Capsufe contents, 
nominally equivalent to 50 mg of indomethacin, with 
10 mL of acetone for about 2 min, and filter. 

Analysis 

Samples: Standard solution and Sompie solution 
Transfer 5 mL of each of the Samples to individual stop- 
pered flasks, add 20 mL of water to each fiask, and 
shake for 2 min untEl a precipitate forms and erystal- 
lizes. Filier and colfect tne erystais. Dry the erystais En 
air, then dry at a pressure below 5 mm of mercury at 
100° for 2 h. 

Aeceptance criteria: The IR absorption spectrum of a 
potassium bromide dlspersion of the dried erystais from 
the Sample solution so obtained exhlbits maxima only at 
the same wavelengths as that of a stmtlar preparation 
from the Standard solution. 

* B. 

Standard solution: 1 mg/mL of USP Indomethacin RS 
in methanol 

Sample solution: Shake a portion of Capsufe contents, 
nominaily equiva3ent to 25 mg of indomethadn, with 
25 mL ot methanol, and filter, 

Chromatographic system 
(See Chromatog ropny (621), Thin-Loyer Chroma to- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm fayer of chromatographic sillea 
gel mlxture 

Application volume: 2 pL 

Developinq solvent system: Chloroform and metha¬ 
nol (4:1) 

Analysis 

Samples: Standard solution and Sample solution 
Dry the spots with the aid of a current of air, Develop 
the chromatog ram in the Developing solvent system un- 
tii the solvent front has moved tnree-fourths of the 
length of the piąte. Remove the piąte from the devel- 
oping chamber, mark the solvent front, allow it to dry, 
and locate the spots under short-wavelength UV light. 
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Acceptance crrterra: The intensity and Rf value of the 
Principal spot of the Sample solution correspond to 
those of the Standard solution . 

Sample solution: Equivalent to 1 mq/mL of in¬ 
domethacin in sodium hydroxide sofution (0.4 mg/ml) 
from powdered Capsule eon ten ts 

Analysis: Shake the Sample solution for 5 min, and fiiter. 
To 1 mL of the elear fif tratę add 1 mL of 1 mg/ml so¬ 
dium nitrite solution, mix, and allow to stand for 5 min. 
Add 0.5 mL of sulfuric acid. 

Acceptance criterla: A golden yeliow cofor develops. 



A5SAV 
» Procedurę 

Mobile phase: Methanol, water, and phosphoric acid 
(600: 400: 0.8) 

Diluent: Phosphoric add and water (1:99) 

Standard solution A: 0.8 mg/mL of USP Indomethacin 
RS, prepared by dissolving 60% of the fiask votume in 
actonitrile and diluting with Diluent to volume 
Standard stock solution B: 0.18 mg/mL of 
4-chiorobenzoic acid in acetonitrile 
Standard solution B: 0.0036 mg/mL of 
4-chlorobenzoic add in Diluent , from Standard stock so¬ 
lution & 

Sample solution: Weiqh and fmely powder the con- 
tents of NLT 20 Capsules. Transfer a portion of the 
powder, nominally equivaient to 75 mg of in¬ 
domethacin, to a 1 00-mL volumetric fiask, add 40 ml 
of Diluent; and shake for 1 h. Sonicate for 7 5 min, add 
40 ml of acetonitrile, sonicate for 15 min, and difute 
with acetonitrile to vofume. Centrifuge a portion of this 
solution, and use the fil tratę. 

Chromatographic system 
(See Chromatograpny (621), System SuitabilityS) 

Modę: LC 

Detector: UV 240 nm 
Column: 3.9-mm x 30-cm; packmg LI 
Flow ratę: 2 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: Standard solution A and Standard sofution B 

Suitability reąuirements 

Column efficiency: NLT 1000 theoretical plates from 
the indomethacin peak, Standard solution A 
Tailing factor: NMT 2.0 for the indomethacin peak. 
Standard solution A 

Capacity factor, NLT 4.0 for the indomethacin 
peak, Standard solution A; and NLT 0.9 for the 
4-chlorobenzoic acid peak, Standard solution B 
Relative standard deviation: NMT 2.0%, Standard 
solution A 
Analysis 

Samples: Standard solution A f Standard solution B t and 
Sample solution 

Calculate the percentage of indomethacin in the por¬ 
tion of Capsules taken; 


Result = {r u ln) x (G/G) x 100 

fu ^ peak response from the Sample solution 

n - peak response from Standard solution A 

G = concentration of USP Indomethacin RS in 
Standard solution A (mg/mL) 

Cu = nominał concentration of indomethacin in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 


Apparatus 1: 75 rpm 
Times: 1, 2, 4, 6, 12, and 24 h 
Sample solution: Sample per Dissolution (711). Dilute 
with Medium as necessary, filtered. 

Standard solution: USP Indomethacin RS at a known 
concentration in Medium 
fnstrumentai condłtlons 
(See Ulłraviolet- Visible Spectroscopy (857).) 

Modę: UV 

Analytkal wavelength: 318 nm 
Analysis 

Samples: Standard solution and Sample solution 
Tolerances: See Tobie h 


Table 1 


Time 

(h> 

Amount DUsolved 

1 

7 0%-25% 

Z 

2Q%-40% 

4 

35%-55% 

6 

45%-65% 

12 

60%-80% 

24 

NLT 80% 


The percentages of the labeled amount of in¬ 
domethacin (C^H T6 CINO^) di$solved at the times 
specified conform to Acceptance Table 2. 

Test 2: If the product eomplies with this test, the label- 
ing indicates that it meets USP Dissolution Test 2. 
Apparatus, Sample solution. Standard solution, and 
Analysis: Proeeed as directed in Test h 
Medium: pH 6.2 phosphate buffer (see Reagents, In- 
dicators, and Solutions); 900 mL 
Tolerances: See Tobie 2\ 


Table 2 


Time 

(h) 

Amount DUsolved 

T 

12%~32% 

2 

27%^52% 

4 

5G%^80% 

12 

NLT 80% 


The percentages of the labeled amount of in¬ 
domethacin (CigH łć CINO,0 dissofved at the times 
specified conform to Acceptance Table 2. 

Test 3: If the product compiies with this test, the label- 
ing indicates that it meets USP Dissolution Test 3 . 
Medium: pH 6.8 phosphate buffer (see ReagentsIn- 
dicators , and Solutions); 7 50 mL 
Apparatus, Sample solution, Standard solution, and 
Analysis: Proeeed as directed in Test h 
Tolerances: See Tobie 3. 


Table 3 


Time 

CIO 

Amount PUsoJyed 

I 

T 5%-4Q% 

l 

35%-55% 

4 

55%~75% 

6 

65%-SS% 

12 

NLT 75% 

24 

NLT 85% 


PERFORMANCE TESTS 
* Dissolution (711) 

Test 1: If the product compiies with this test, the label- 
ing indicates that it meets USP Dissolution Test 1. 
Medium: pH 6.2 phosphate buffer (see Reagents, In - 
dicators , and Solutions); 7 50 mL 


The percentages of the labeled amount of in¬ 
domethacin (CtyHiaCINO-i) dissolved at the times 
specified conform to Acceptance Table 2. 

Test 4: If the product compiies with this test, the iabel 
Ing indicates that it meets USP Dissolution Test 4. 
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Medium: pH 6.2 phosphate buffer (see Reagents, In- 
dicators, and Solutions); 900 mL 
Apparalus 1: 75 rpm 
Times: 1, 2, 4, 12, and 24 h 

Mobile phase: Acetonitrile and 0.1% pbosphorfc add 
(60:40) 

Standard stock solution: 0.4 mg/ml of USP In¬ 
domethacin RS in solution prepared as follows. Trans¬ 
fer a suitabie amount of USP Indomethadn RS into a 
sultable volumetric fiask, Add 10% of the fiask volume 
of acetonitrile, and sonicate to promote dissoiution, if 
necessaiy. Di lute with Medium to volume. 

Standard solution: (ł/900) mg/mL of USP In¬ 
domethacin RS in Medium from the Standard stock so - 
lution, where l is the la bel claim, in mg 
Sample solution: Pass a portion of the solution under 
test through a suitable filter. Dilute with Medium, if 
necessary, 

Chromatographic system 

(See Chromatograpny (621), System Sultability.) 

Modę: LC 

Detector: UV 235 nm 

Column: 4.6-mm x 100-mm; 3.5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 1,2 mL/min 
injection volume: 10j.il 
System suitability 
Sample: Standard solution 
Suitability regurrements 
Relative standard deviatfon: NMT 3% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the concentration (Q of Indomethadn 
(CishheONCh) in the sample withdrawn from the ves- 
sel at each time point (;}: 

Result - (fu/n) x Q 

r u = peak response of indomethacin from the 
Sample solution 

r$ — peak response of indomethadn from the 
Standard solution 

Cs - concentration of USP indomethacin RS in the 
Standard solution 

Calculate the percentages of the labeied amount (Q lf ) 
of indomethacin (CisHićCINCLi) dissolved at each time 
point r. 

Result? = Ci x Vx (1/1) x 100 


Resultj - [[C 2 x(V- \/ 5 )] + [Cj x V,]} x (1/1) x 100 


Resulb - {[C x (V- ([/ - 1] x V 5 ))J + t(C [M j + C M] + ... 
■f Cj) x Vs]} x (1/1) x 100 

G - concentration of indomethacin in the portion 
of sample withdrawn at time point / 

(mg/ml) 

V = volume of the Medium, 900 ml 

1 = label claim of indomethacin (mg/Capsule) 

Vs - vo!ume of the Sample solution withdrawn from 
the Medium (mL) 

Tolerances: See Tahle 4. 


Tafole 4 


Time 

(h) 

Time Point 

in 

Amount 

Dissolved 

1 

1 

10%-30% 

Z 

2 

20%-4O% 

i:- 

3 

35%-55% 

12 

4 

6G%^8Q% 

24 

5 

NUT 75% 


The percentages of the labeied amount of in¬ 
domethacin (CisH^CINCb) dissolved at the times 
specified conform to Acceptance Table 2, 
a Uniformity of Dosage Units (905) 

Analysis for content uniformity 
Solution A: Dissolve 1 7.42 g of dlbasic potassium 
phosphate in 800 mL of water, adjusting with phos- 
phorlc acid to a pH of 7,5, and dlluting with water to 
1000 ml (pH 7.5 phosphate buffer). 

Standard solution: 25 jig/mL of USP Indomethacin RS 
in a mixture of methanofand Solution A ( 1:1) 

Sample solution: 25 jig/mL of indomethadn in a mix- 
turę of methanoJ and Solution A (1:1). Prepare as fot- 
lows. Transfer the contents of 1 Capsule to a 200-mL 
volumetrlc fiask, and add 100 ml of a mixture of 
methanol and Solution A (1:1). Sonicate untif the con¬ 
tents are dispersed, dilute with the methanol and Soiu- 
tion A mixture (1:1) to volume, and centrifuge. DHute 
a portion of the elear solution with the methanol and 
Solution A maxture (1:1) to obtain the above 
concentration, 

Instrumental conditions 
(See Uftraviolet-Visibfe Spectroscopy (857).) 

Modę: UV 

Analytrcal wavelength: 318 nm 
Celi: 1 cm 

Blank: Methanol and Solution A (1:1) 

Analysis 

Sa m pies: Standard solution and Sample solution 
Calculate the percentage of indomethacin 
(C 19 Hi$C]N 04) in the Capsule taken: 

Result = (Au/A s ) x (Cs/Cu) x 100 

Au = absorbance of the Sample solution 
A s - absorbance of the Standard solution 
Cs = concentration of USP Indomethacin RS in the 
Standard solution (jig/ml) 

Cu = nominał concentration of indomethacin in the 
Sample solution (pg/mL) 

Acceptance criteria: Meet the reguirements 

IMPURITIE5 

» Liiviit of 4-Chłorobenzoic Acid 

Mobile phase, Diluent, Standard solution A, Standard 
solution B, Sampfe solution, Chromatographic sys¬ 
tem, and System suitability: Proceed as directed in 
the Assay. 

Analysis 

Sampies: Standard solution B and Sample solution 
Using the peak responses measured and recorded in 
the Assay, calculate the percentage of 
4-chiorobenzoic acid (C7H5CIO2) in the portion of 
Capsules taken: 

Result - (fu/rs) x (Cs/Cu) x 1 00 

ru - peak response from the Sample solution 

r$ ~ peak response from the Standard solution 

Cs = concentration of 4-chiorobenzoic acid in 
Standard solution B (mg/mL) 

Cu *= measured concentration of indomethadn in 
the Sample solution as determined from the 
Assay (mg/mL) 

Acceptance criteria: NMT 0.44% 

ADD1TIONAL REQUIREMENTS 

a Packaging and Storage: Preserve In well-closed 
containers. 

® Labeung: The la beli ng indicates the Dissoiution Test with 
wbich the product complies. 

* USP Reference Standards (11) 

USP Indomethacin RS 
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Indomethacin Compounded Topical Cel 

DEFINITION 

Indomethacin Compounded Topical Cel contains NLT 
0,90 g and NMT 1.10 g of Indomethacin rn 100 mL of 
gel. 

Prepare Indomethacin Compounded Topical Gd as foJlows. 


Indometha dn 

li) g 

Carbomer 941 

2.0 q 

PurlfEed Water 

10 ml 

Aicohol (95% ethyl aicohol), a 
sufficient quantltv to make 

100 mL 


Transfer the Indomethacin to a suitable beaker, and dtssolve 
it in 55 mL of AlcohoL Transfer this soiution to a glass 
mortar, and slowly add the Carbomer 941 so that it ts 
thoroughly distributed. Press out any white fumps until a 
smooth gel is formed. Slowiy add the Purified Water with 
mixing. Add a sufficient guantity of Aicohol to bring to 
finał voiume, and mix. Transfer the Topical Gel to a wide- 
mouth Container or ointment jar. 

ADDRTHONAL REQUIREMENT§ 

* Paokaginc AND Storage: Package rn dght, Irght-resistant, 
wide-mouth containers or ointment jars. Storę at con¬ 
tro II ed room temperaturę. 

* Beyond-Use Datę: NMT 30 days after the datę on which 

it was compounded when stored at controtled room 
temperaturę 

* Labeung: Labę! it to state that it is for topical, external 

use only. Label it to indicate that the Container shoufd 
be kept tightly closed. Label it to state the Beyond-Use 
Datę. 


Indomethacin for Injection 

» Indomethacin for Injection contains an amount 
of Indomethacin Sodium equivalent to not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of indomethacin 
(Ci 9 Hi 6 CIN0 4 ). 


Change to read: 

Packaging and storage —Preserve as descnbed in *Pack - 
aging and Storage Reguirements {659), injection Packoging, 
Packaging for constitutionm <cn 1 ^- 2017 ). 

USP Reference standarrfs (11)— 

USP Endotoxin RS 
USP Indomethacin RS 

ConstStuterf solution— At the time of use, it meets the 
reguirements for injectbm and Impfanted Drug Products (1), 
Specific Tests , Completeness and clarity of Solutions , 

Identification— 

A: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay. 

B: Thin-tayer Chromatographic Identification Test (201)— 
Test soiution —Dissolve Indomethacin for Injection in 
methanol to obtain a soiution havrng a concentration of 
about 5 mg of indomethacin per mL r 


Standard soiution: 5 mg per mL in methanol. 

Deveioping solvent system: a mixture of chloroform and 
glaciaf acetic acid (19:1). 

Procedurę —Proceed as directed in the chapter, except to 
dry the spots with the aid of a current of air. The intensity 
and R f value of the printipal spot obtained from the Test 
soiution correspond to those obtained from the Standard so¬ 
iution. 

Bactenal endofoxins—Uslng a test soiution, prepared by 
dissolving Indomethacin for Injection in LAL Reagent Water 
to obtain a concentration of 1*0 mg of indomethacin per 
mL, proceed as directed under Bacterial Fndotoxins Test (85)* 
It contains not morę than 20.0 USP Endotoxin Units per mg 
of indomethacin. 

pH (791): between 5.0 and 7.0, in a soiution in water (1 
in 2000) containing 0.3 mL of saturated potassium chloride 
soiution per 100 mL, 

PartkuEafe IV 3 atter in lnjections (788): meets the re¬ 
guirements for small-yolume lnjections. 

Limit of 4-chloroberezoic add— 

Mobile phase and Solvent mixture —Prepare as directed in 
the Assay. 

Standard preparation —Dissolve a suita ble quantity of 
4-chlorobenzoic acid, accurately weighed, in acetonitrile to 
obtain a soiution having a known concentration of about 
0.22 mg per mL. Transfer 1,0 mL of this soiution to a 
500-rnL vo3umetric fiask, add 150 mL of acetonitrile, dilute 
with water to volume, and mix. This soiution contains about 
0.44 pg of 4-chlorobenzoic add per mL 

Test preparation —Use the Assay preparation . 

Chromatographic system —Prepare as directed in the As¬ 
say. Chromatograph the Standard preparation , and record 
the peak responses as directed for Procedurę: the capadty 
factor, fur Lhe 4-chlorobenzoic acid peak is not less than 
1 , 0 . 

Procedurę —Separately inject egual volumes (about 50 jaL) 
of the Standard preparation and the Test preparation into the 
chromatograph, record the chromatograms, and measure 
the 4-chIoroDenzoic acid peak areas, Calculate the percent- 
age of 4-chiorobenzoic acid in the portion of Indomethacin 
for Injection taken by the formula: 

10(Q/WG)(r u /r s ) 

in which C 4 Is the concentration, in pg per mL, of 
4-chlorobenzoic acid In the Standard preparation; W is the 
number of containers of indomethacin for Injection taken; 

G is the guantity, in mg, of indomethacin (C^H^CINOO in 
each Container of Indomethacin for Injection taken, deter- 
mined as directed herein; and ru and r s are the 4 -chloro- 
benzoic add peak areas obtained from the Test preparation 
and the Standard preparation r, respectiveJy: not morę than 
2.2%, equjvalent to not morę than 5.0%, calcu la ted as in¬ 
domethacin, is found. 

Other reguirements—It meets the requirements under 
Sterility Tests (71), Uniformity of Dosage Units (905), and for 
Labeling (7), Labels and tabeling for Injectobie Products , 

Assay— 

Mobile phase —Prepare a suita ble mixture of methanol, 
water, and phosphonc add (6Q0;400;1), and pass Lhrough a 
suitable filter having a 0,5-jim or finer porosity. Make ad- 
justments if necessary (see System Su i ta bill ty under Chroma- 
tography (621}). 

Soivent mixture —Prepare a mixture of water, acetonitrile, 
and phosphoric add (700:300:1). 

Standard preparation —Transfer about 20 mg of USP Jn- 
domethacin RS, accurately weighed, to a 200-mL volumetric 
fiask, and dissoMe in 60 mL of acetonitrile. Dilute with water 
to volume, and mix. 

Assay preparation —Select an accurately counted number 
of containers of Indomethacin for Injection, equivaient to a 
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total of about 10 mg of indomethacin, and constitute each 
with a volume of Solvent mixture sufficient to obtain Solu¬ 
tions containing the equivalent of about 0.5 mg of In¬ 
domethacin per mL. Wash the contents of these containers 
with the a id of the SoIvent mlxture into a 100-mL volumetric 
fiask. Dilute with Soivent mixture to volume, mix, and pass 
through a fllter having a 0.5-prn or finer porosity. Use the 
fil tratę as the Assay preparotion. 

Chromatographk system (see Chromatography <621 ))■—The 
liquid chromatograph is eouipped with a 240-nm detector 
and a 19-mm x 30-cm column that contains packing LI. 
The flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preparotion , and record the peak responses as dl- 
rected for Procedurę: the column eff I ciency determined from 
the indomethacin peak is not less than 1500 theoretical 
plates; the capacity factor, k\ for the indomethacin peak is 
not less than 3.5; the taillng factor for the indomethacin 
peak is not morę than 2* *0; and the relative standard devia- 
tion for replicate injections Is not morę than 2*0%. 

Procedurę —Separately inject equal volumes (about 50 pL) 
of fhe Standard preparotion and the Assay preparotion info 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Calculate the quantity, C* 
In mg, of indomethacin (C^Hi & GN 04 ) In each Container of 
Indomethacin for Injectlon taken by the formula; 

1 00(C/W)(f|; / Cs) 

in which C Is the concentration, in mg per mL, of USP In- 
domethadn RS in the Standard preparotion; N is the number 
of containers of Indomethacin for tnjection taken; and fu 
and r* are the indomethacin peak responses obtained from 
the Assay preparotion and the Standard preparotion , respec- 
tivefy* 


Imdomefhacih SypposBtories 

DEF1NITION 

Indomethacin Suppositories contain NLT 90*0% and NMT 
110*0% of the labeled amount of indomethacin 
(CjsHifiCINO-O. 

IDENTIFICATION 

® A, The retention time of the major peak of the Sample 
solu tion corresponds to that of the Standard sof u tion t as 
obtained in the Assay. 

* B. The UV spectrum of the indomethacin peak of the 

Sample solution corresponds to that of the Standard solu- 
tion, as obtained m the Assay. 

ASSAY 

* Procedurę 

Solution A: Prepare 0.1% of formie acid by diluting 
1 mL of formie acid with water to 1 L. 

Mobile phase: Acetonitrlle and Solution A (45:55) 
Diluent: Mobile phase adjusted with 0.2 M sodlum hy- 
droxide (NaOH) to a pH of S.O 
System suitability solution: 0.002 mg/mL of USP In- 
domethadn RS, 0.002 mg/mL of USP indomethacin Re¬ 
lated Compound A R5, and 0.01 mg/mL of USP In- 
domethacin Related Compound B R5 in Diluent 
Standard solution: 0.5 mg/mL of USP Indomethacin RS 
In Diluent. Sonicate if necessary. 

Sample solution: Prepare a solution nominally equiva- 
lent to 0.5 mg/mL of Indomethacin in Diluent as rol- 
lows* Mash NLT 10 Suppositories in a beaker, and heat 
(at about 50°) on a water bath until melted. Mix well 


and cool. Transfer a portion of the mass equivalent to 
10 mg of indomethacin into a 20-mL voiumetric fiask 
and add 10 mL of aceton itrile. HeaL in a water bath at 
50° to dissolve, and dilute with Diluent to vo!ume. 
Chromatographic system 
(See Chromatography {621), System Suitability.) 

Modę: LC 

Detector: PDA (scan 200-600). Calailations should be 
based on the chromatograms collected at 240 nm. For 
Identification test fi, use spectra at the scanned rangę. 
Column: 4.6-mm x 25-cm; 5-um packing LI 
Column temperaturę: 30° 

Flow ratę: 1.5 mL/min 
Injection volume: 10 jaL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 4 between indomethacin related 
compound A and indomethacin related compound B, 
System suitability solution 
Tailing factor: NMT 1.5, 5 ten dard solution 
Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of in¬ 
domethacin (CiuHigCINCL,) in the portion of Supposi¬ 
tories taken: 

Result - (ru/r s ) x (C$/Cu) x 100 

fu - peak response from the Sample sofution 
- peak response from the Standard solution 
Cs - concentration of USP Indomethacin RS in the 
Standard solution (mg/ml) 

Cu = nominał concentration of Indomethacin in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* 0155OLUTION (711) 

Medium: 0*1 M, pH 7.2 phosphate buffer (see Re- 
ogents, Indicators, and Solutions—Buffer Solutions ); 

900 mL 

Apparatus 2: 50 rpm 
Time: 60 min 

Standard solution: USP Indomethacin RS at a known 
concentration tn Medium 

Sample solution: Proceed as directed for sample per 
Dissolution (711). Dilute with Medium as needed. 
Instrumental conditions 
Modę: UV 

Analytical wavelength: 320 nm 
Analysis 

Samples: Standard solution and Sample solution 
Tolerances: NLT 75% (Q) of the labeled amount of in- 
domethadn (Ct^H^CINOO Is dissolved* 

• Uniformity of Dosage Units (905) 

Diluent: Methanol and glacial acetic acid (199:1) 
Standard solution: 25 pg/mL of USP Indomethacin RS 
in Diluent 

Sample solution: Place 1 Suppository into a 100-mL 
volumetrIc fiask containing 80 mL of Diluent, shake by 
mechanica! means unttl the Suppository is disso!ved, 
and dilute with Diluent to volume. Fllter a portion of 
the solution, discarding the first 15 mL of the filtrate, 
and dilute a volume ot the elear filtrate with the Diluent 
to obtain a sofution havlng a concentration of 25jtg/ 
mL of indomethacin. 
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Instrumental conditions 
Modę: UV 
Detector: 320 nm 
Blank: Diluent 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of in- 
domethacin (CwH^CINOO in the Suppository taken: 

Result = (Ą>/A s ) x (Q/Q x 100 

Au = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs - concentration of USP Indomethadn RS in the 
Standard solution (jig/mL) 

Cu = nominał concentration of indomethacin In the 
Sample solution (pg/mL) 

Ac cep tance criteria: Meet the requirements in Unihrm- 
ity of Dosage Units (905) 

IMPURITIES 
• ORGANIC IMPURITIES 

Mobile phase, Diluent, and Chromatographlc system: 
Proceed as directed in the Assay, 

Standard solution: 0,002 mg/ml of USP Indomethacin 
RS, 0,002 mg/ml of USP Indomethacin Related Com- 
pound A RS, and 0.01 mg/mL of USP Indomethacin Re¬ 
lated Compound B RS in Diluent 

Sample solution: Prepare a solution nominally equiva- 
lent to 2.0 mg/mL of indomethacin in Diluent as fol- 
lows. Mash NLT 10 Suppositories in a beaker, and heat 
(at about 50°) on a water bath untrl melted. Mix well 
and tool, Transfer a portion of the mass equlvalent to 
40 mg of indomethacin into a 20-mL yolumetrre fiask 
and add 10 mL of acetonitnle. Heat in a water bath at 
50° to dissolve, and dłlute with Diluent to volume. 
System suitability 
Sample: 5 tandard solu don 
[Notę —See Tobie 1 for the relative retention times.j 
Suitability requirements 

Resolution: NIT 4 between indomethacin related 
compound A and indomethacin related compound B 
Relatwe standard deviation: NMT 2.8% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of indomethadn related com¬ 
pound A and indomethacin related compound B in 
the portion of Suppositories taken: 

Result = (fu/rs) x (G/G) x 100 

r u = peak response of indomethacin related 
compound A or indomethadn related 
compound B from the Somple soludon 
r$ - peak response of indomethacin related 
compound A or indomethacin related 
compound B from the Standard solution 
G = concentration of the correspondlng USP 

Indomethacin Related Compound A RS or 
USP Indomethacin Related Compound B RS 
in the Standard solution (mg/mLj 
Cu - nominai concentration of indomethacin in the 
Sample solution (mg/mL) 

Calculate the percentage of any unspecified impurity in 
the portion of Suppositories taken: 

Result = (ru/n) x (Cs/Cu) x 100 

ru ~ peak response of unspecified impurity from 
the Sample soiudon 

Cs = peak response of indomethacin from the 
Standard solution 

Cs - concentration of USP Indomethacin RS in the 
Standard solution (mg/ml) 

Cu = nominał concentration of indomethadn in the 
Sample solution (mg/ml) 


Acceptance criteria: See Tobie h Dtsregard any tmpu- 
rity peak less than 0,05%. 


Table 1 


Marne 

Rel<stlve 

Retention 

Time 

Acceptance 
Criteria, 
NMT {%> 

Indomethadn related 
compound A 

0.15 

0.1 

Indomethadn related 
comoound B 

0.25 

O.S 

Indomethadn 

1 

<_; 

Any other individual, un- 
rdentified impuritv 

— 

0.1 

Total Emourities 


2,0 


ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed contain- 
ers at controlled room temperaturę. 

* USP Refihence Standard* (11) 

USP Indomethacin RS 

USP Indomethacin Related Compound A RS 
5-Methoxy-2-methyl-3-indoleacetic acid. 

C 12 H 13 NO 3 219.24 

USP indomethacin Related Compound B RS 
4-Chlorobenzoic acid. 

C 7 H 5 CIO 2 156.57 


Indomethacin Orał Suspension 


» Indomethacin Orał Suspension contains not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of indomethacin 
(CisHińCINO^). 

Packaging and storage —Preserye in tight, Iigbt-resistant 
containers. 

USP Reference standard* (11)— 

USP Indomethadn RS 

Identification— 

A: Mix a portion of Ora! Suspension, equivalent to about 
25 mg of indomethacin, with 25 mL of a 1 in 200 solution 
of glacral acetic acid in methanol, and filter. Separately ap- 
ply 2 pL of the filtrate so obtained (test solution) and 2 \il of 
a Standard solution in methanol contarning 1 mg of USP 
Indomethadn RS per mL to a suitable thin-layer chromato- 
graphlc piąte (see Chromatogrophy (621)) coated with a 
0,25-mm layer of chromatographlc silica gel mixture, and 
dry the spots with the aid o? a current of air. Develop the 
chromatogram in a solvent system consisting of a mixture of 
chloroform and glacial acetic acid (19:1) until the solvent 
front has moved about three-fourths of the lenath of the 
piąte. Remove the piąte from the develop!ng chamber, mark 
the solvent front, altów it to dry, and focate the spots under 
short-wavelength UV light: the intensity and R F value of the 
principaf spot obtaineo from the test solution corresponds 
to that obtained from the Standard solution. 

B: The retention tlme of the indomethacin peak in the 
chromatogram of the Assay preparadon corresponds to that 
in the chromatogram of the Standard preparadon, as ob¬ 
tained in the Assay, 

Dissolution (7|1)— 

Medium; 0,01 M pH 7.2 phosphate buffer prepared by 
dissofying 136g of monobasic potassium phosphate in 1 L 
of water and adjusting with 0.1 N sodlum hydroxide to a 
pH of 7,2 ± 0.1; 900 mL 
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Apparotus 2: 50 rpm, 

Time: 20 minutes. 

Procedurę—' Transfer to the surface of the Medium in the 
dissolution vessel an accurately measured vofume of Orał 
Suspension, freshly mixed ano free from air bubbles, equiva- 
lent to about 25 mg of indomethadn. Determme the 
amount of Ci 9 Hi6C(N0 4 dissolved from UV absorbances at 
the wavelength of maximum absorbance at about 320 nm 
on filtered portlons of the salutiun urider Lest, suitably di- 
luted with Medium , if necessary, in comparison with a Stan¬ 
dard solution having a known concentration of USP In¬ 
domethadn RS in tne same Medium . [noti—A n amount of 
methanol not to exceed 1-0% of the vo!ume of the Stan¬ 
dard solution may be used to bring the USP Referenta Stan- 
dard into solution prior to dtlułion with Medium , and the 
solution may be sonicated to effect compfete dissolution of 
the USP Reference Standard.] 

Tolerances— Not less than 80% (Q) of the labeled amount 
of CisHieCINCh is dissoJved in 20 minutes. 

Uniformity of dosage units <905)— 

FOR ORAŁ SUSPENSION PACKACED IN SINGLE-UNIT CO N TAI NE RS: 
meets the requirement$, 

Deliverable voBume <698)— 

FOR ORAŁ SUS PEN SION PACKACED IN MULTIPLE-UNIT CONTAINERS: 
meets the requirements. 
pH <791): between 2,5 and 5.0, 

Limit of 4-chlorobenzoic add— Using the chromato- 
grams obtained as direeted for the Assay, caiculate the per- 
centage of 4-chlorobenzotc acid (C7H5CIO2) in the Orał Sus- 
pension taken by the formula: 

5<G/G)(Wr 4 ) 

in which G is the concentration, m pg per mL, of 
4-chłorobenzaie acid in the Standard 4-chlorobenzoic acid 
preparation ; G is the quantity, in mg, of indomethacin 
(C^HifiCINO-)) in the portion of OraT Suspension taken to 
prepare the Assay preparation , determined as direeted in the 
Assay; and r fi and r 4 are the 4-chlorobenzoic acid peak re¬ 
sponses obtained from the Assay preparation and the Stan¬ 
dard 4<hlorobenzoic acid preparation, respectively: not morę 
than 0.44% is found. 

Content of sorbic acid (if present)— Using the chromato- 
grams obtained as direeted for the Assay, caiculate the 
guantity, in mg, of sorbic add (GHaO^) in each mL of the 
Orał Suspension taken by the formula: 

50 (C/V)(r u /r s ) 

in which C is the concentration, in mg per mL, of sorbic 
add in the Standard indomethacin preparation; V is the vol- 
ume, in ml, of Orał Suspension taken to prepare the Assay 
preparation; and ty and r* are the sorbic acid peak responses 
obtained from the Assay preparation and the Standard in¬ 
domethacin preparation , respectively. II contains between 
80% and 120% of the labeled amount 
Assay— 

Phosphoric add solution —Dilute 2 mL of phosphoric acid 
with water to make 1000 mL of solution, 

Solvent mixture— Prepare a solution rrmsisting of a ma¬ 
turę of dehydrated alcohol and butyl alcohol (8:5), 

Mobile phase —Prepare a suitable mixture of Phosphoric 
acid solution and Solvent mixture (610:390), pass through a 
suitable filter havinq a 0.5-jim or finer porosiły, and degas. 
Make adjustments ir necessary (see System Suitability under 
Chromatography (621)). 

Standard indomethacin preparation —Transfer about 40 mg 
of USP Indomethacin RS, accurately weighed, to a 50-mL 
voiumetrlc fiask, Where the Orał Suspension is represented 
as containing a stated amount of sorbic acid, add 40/mg of 
sorbic add, accurately weighed, / being the ratio of the la¬ 
beled amount, in mg, of sorbic add to the labeled amount. 


in mg, of indomethacin per ml of the Orał Suspension, Add 
10 ml of Phosphoric acid soiution and 15 mL of Solvent mix* 
turę , and sonicate for 5 minutes, Dilute with Phosphoric add 
soiution to volume, and mix. This solution contains about 
0.8 mg of USP Indomethacin RS and, where added, about 
0.8/ mg of sorbic add. 

Standard 4-chlorobenzoic add preparation— [notę —Prepare 
this Standard 4-chiorobenzoic acia preparation and chromato¬ 
graph it as direeted under Chromatographic system and Pro 
cedure only if the test for Limit of 4-Chlorobenzoic add is 
being performed,] Dissolve a suitable guantity of 4-chloro¬ 
benzoic acid, accurately weighed, in Solvent mixture to ob* 
tain a soiution having a known concentration of about 
0.09 mg per mL. Transfer 1.0 mL of this solution to a 50-mL 
volumetric fiask containing 15 mL of $olvent mixture t dilute 
with Phosphoric add solution to volume, and mix. This solu¬ 
tion contains about 1.8 pg of 4-chlorobenzoic acid per mL, 

Assay preparation —Transfer an accurately measured voL 
ume of Orał Suspension, freshly mixed and free from air 
bubbles, equivalent to about 40 mg of indomethacin, to a 
50-mL volumetnc fiask, add 15 ml of Solvent mixture, and 
sonicate for 10 minutes, Dilute with Phosphoric add solution 
to volume, mix, and pass through a suitable filter havtng a 
0,5-pm or finer porosity. 

Chromatographic system (see Chromatography (621»—The 
liquid chromatograph is equipped with a 240-nm detector 
and an 8-mm x 10-cm column that contains packing LI. 

The flow ratę is about 3 mL per minutę, Chromatograph the 
Standard indomethacin preparation, and record the peak re¬ 
sponses as direeted for Procedurę: the capacity factor, 1£ t for 
indomethacin is not less than 2.5; the column efficiency de¬ 
termined from the analyte peak is not less than 500 theoret- 
ical plates; the resolution, n, between sorbic add (where 
present) and indomethacin is not less than 4.0; the tailing 
factor for the analyte peak(s) is not morę than 2.0; and tne 
relative standard deviation for replicate injections is not 
morę than 2,0%, Chromatograph the Standard 4<hloro- 
benzok add preparation, ana record the peak responses as 
direeted for Procedurę: the capacity factor, k', for the 
4-chlorobenzoic acid peak, is not less than 1.0; and the rela- 
tive standard deviation for replicate injections is not morę 
than 2.5%. 

Procedurę —Separately inject equal volumes (about 15 jaL) 
of the Standard indomethacin preparation, the Standard 
4<hiorobenzoic add preparation, and the Assay preparation 
into the chromatograph, record the chromatograms, and 
measure the responses for the major peaks. Caiculate the 
quantity, in mg, of indomethacin (C^HićCINO.i) In each mL 
of the Orał Suspension taken by the formula: 

$Q(C/V)(ru/rs) 

in which C is the concentration, In mg per ml, of USP In¬ 
domethacin RS in the Standard indomethacin preparation; V 
is the volume, in mL, of Ora! Suspension taken; and r u and 
rs are the peak responses of the analyte obtained from the 
Assay preparation and the Standard indomethacin preparation, 
respectively. 


Indomethacin Sodium 



Ci 9 Hi S CINNaO« • 3H 2 0 433.82 
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IH-fndole-3-acetic add, 1-(4-chlorobenzoyl)-5-methoxy- 

2- methyK sodium salt, trihydrate* 

Sodium 1 -(p-chlorobenzoyi)-5-methoxy-2-methylindole- 

3- acetate, trihydrate [74252*25-8]. 

Anhydrous 379.78 

» Indomethacin Sodium contains not less than 
98.0 percent and not morę than 101 *0 percent of 
C^H^CINIMaO^ calculated on the driea basis* 

Packaging and storage—Preserve in well-closed, light-re- 
sistant containers. 

Labeltng—Where it is imtended for use in preparing Inject- 
able dosage forms, the labę! States that it is sterrle or must 
be subjected to further processing during the preparation of 
injectaole dosage forms. 

USP Reference standard; (11 >— 

USP Indomethacin RS 

Identification— 

Ar It responds to Identification test B under indomethacin 
for injection . 

B: Ignlte a smali amount of It on a platinum wire in a 
non-luminous flame: an intense yellow flame is pmduced, 

C: The retention time of the major peak in the chromato- 
ram of the Assay preparation corresponds to that of the 
tondard preparation as obtained in the Assay , 

Loss on drying {731)—Dry it at 100° for 2 hours at a pres- 
sure not exceedjng 5 mm of mercury: it loses between 
11.5% and 13.5% of its wefght 


Defete the foilowing: 

*Heavy met ais, Method II (231): 0.002%.# i^Knaj 

Limit of acetone— 

Standard solution —Transfer 1.0 mL of acetone to a 
100-mL yolumetric fiask, dilute with water to vo!ume, and 
mix. Transfer 1.0 mL of this solution to a 200-mL yolumetric 
fiask, dilute with water to volume, and mix. Insert the stop- 
per, and cool in an ice bath. 

Test solution —Transfer about 100 mg of Indomethacin So¬ 
dium, accurately weighed, to a 15-mL centrifuge tubę, and 
dissolve in 1.0 ml of cool water* Whlle vortexfng this solu¬ 
tion, add 1.0 ml of 0,24 N hydrochloric add, centrifuge 
promptly, and filter the supematant. Collect the filtrate in a 
suitable tubę, cap, and cool in an ice bath. 

Chromatogrophk system (see Chromatogrophy (621))—The 
gas chromatograph is eguipped with a flame-ionization de- 
tector and a 3-mm x 1*8-m column that contains support 
53* The column temperaturę is maintained at ló5°* The car- 
rier gas is nitrogen. Chromatograph the Standard solution f 
and record the peak responses as directed for Procedurę: the 
capacity factor, k', for acetone is between 4 and 7; and the 
relative standard deyiation for replicate injections is not 
morę than 2*Q%* 

Procedurę —Using the solvent flush technlque, with water 
as the ffushing agent, separately inject equal volumes (about 
3 pi) of the Standard solution and the Test sofution into the 
chromatograph, record the chromalograms for 6 minutes, 
and measure the areas for the acetone peaks. Calculate the 
percentage of acetone in the portion or Indomethacin So¬ 
dium taken by the formula: 

0.79(\0/W v )(r o fr$) 

in which 0*79 is the specific gravity of acetone; Wo is the 
guantity, tn mg, of Indomethacin Sodium taken to prepare 
the Test solution; and r u and o are the acetone peak areas 
obtained from the Test solution and the Standard solution , 
respectiyely: not morę than 0,1% is found* 


Chromatographk purity— 

Mobile phase t Diluent , and Chromatogrophk system —Pro- 
ceed as directed in the Assay. 

Standard preparation— Transfer 2.0 mL of the Stock impu - 
rity solution , prepared as directed in the Assay , to a 200-mL 
yolumetric fiask, dilute with Diluent to volume, and mix, 

Each mL of this Standard preparation contains 0,002 mg of 

4-chlorobenzoic acid and 0.002 mg of 5-methoxy-2-methyf- 
3-indoleacetic add. 

Test preparation —Use the stock solution used to prepare 
the Assay preparation as directed in the Assay* 

Procedurę— [notę—U se peak areas where peaks responses 
are indicated*] Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Test preparation , record 
the chromatograms for 25 minutes, and measure the re- 
sponse for the peaks having retention times corresponding 
to the major peaks obtained in the chromatogram of the 
Standard preparation. The reiative standard deviation for rep¬ 
licate injections of the Standard preparation is not morę than 
5.0%, Calculate the percentages of 4-chlorobenzoic acid 
and of 5-mefhoxy-2-methyl-34ndoJeacetic acid in the por- 
tion of Indomethacin Sodium taken by the formula: 

20{r u / r*) / [ Wu (1 *00 - 0.0H)] 

in which r u and r* are the peak responses of the correspond¬ 
ing analytes obtained from the Test preparation and the 
Standard preparation , respectiyely; W u is the guantity, in mg, 
of Indomethacin Sodium taken to prepare the Assay prepa- 
ration f as deschbed in the Assay; and i is the percentage of 
welght loss obtained in the test for Loss on drying: the sum 
of tne percentages of 4-chlorobenzoic acid and 5-methoxy- 
2-methyl-3-indoleacetic add does not exceed 0.2%. Calcu- 
late the percentage of each peak other than the solvent 
peak, the main indomethacin peak, the 4-chlorobenzoic 
acid peak, and the 5-methoxy-2-methyl-3-indoleacetic acid 
peak in the chromatogram of the Test preparation taken by 
the formula: 

lOOfr/fi 

in which o is the response of each other peak; and r f is the 
sum of the responses of all the peaks, exduding that of the 
solvent peak: not morę than 0.5% of any tndiyiduaf peak is 
found, and the sum of Lhese jndiyidual peaks is not morę 
than 1*0%. 

Other reguirements—Where the label States that In- 
domethadn Sodium is stenie, it meets the requlrements for 
Steriiity Tests (71) and for Pyrogen under Indomethacin for 
injection. Where the label States that indomethacin Sodium 
must be subjected to further processing during the prepara¬ 
tion of injectable dosage forms, it meets the reguirements 
for Pyrogen under Indomethacin for Injection. 

Assay— 

Mobile phase —Prepare a suitable filtered and degassed 
mixture of methanol, water, acetonitrile, and phosphoric 
add (550: 300:150:1). Make adjustments if necessary (see 
System SuitahWty under Chromatogrophy {621)). 

Difuent—Pre parę a sufficient quantity of a mixture of ace¬ 
tonitrile and water (3:1). 

Standard preparation — RissoIve an accurately weighed 
quantity of USP Indomethacin RS quantitatively in Diluent to 
obtain a stock solution containlng 0.80 mg per mL. Dilute 
an accurately measured vo!ume of this stock solution quan- 
titativefy with Diluent to obtain a solution containlng 
0.16 mg per mL (Standard preparation). 

Assay preparation —Transfer about 100 mg of in- 
domethadn Sodium, accurately weighed, to a 100-mL volu- 
metric fiask, dissolve in and difute with Diiuent to volume, 
and mix* Transfer 10*0 mL of this stock solution to a 50-mL 
volumetric fiask, dilute with Diluent to yoiume, and mix. 
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Stock impurity soludon —Dissolve accurately weighed 
quantities of 4-chlorobenzoic acid and 5-methoxy-2-methyE- 

3- indoteacetk acid quantitatively In Diluent to obtain a sofu- 
tion containing 0.20 mg of eacn per mL 

Resolution soiution —Prepare a mixture of the stock solu- 
tion used to prepare the Diluent, the Standard preparation, 
and the Stock impurity soiution (7:2:1). 

Chromatographic system (see Chromatography (621»—The 
lfquid chromatograph is eautpped with a 254-nm detector 
and a 4.6-mnn x 15-cm column that contains packing LI, 
and is maintained at a temperatura of 35±1T The flow ratę 
is about 1.5 ml per minutę. Chromatograph the Resolution 
soiution, and record the peak responses as directed under 
Procedurę: the capacity factor, k', for the indomethacin peak 
es not less than 2.5, tne column efficlency determined from 
the indomethacin peak is not less than 3500 theoretical 
plates, the taiting ractor for the indomethacin peak is not 
morę than 1.3, and the resolution, R, between the 

4- chlorobenzoic acid peak and the 5-rnethoxy-2-methyi- 
3-indoleacetic acid peak is not less than 3.5. Chromato- 
graph the Standard preparation, and record the peak re¬ 
sponses as directed under Procedurę: the re!ative standard 
deviation for replicate injections Is not morę than 1.0%. 

Procedurę — [notę —Use peak areas where peak responses 
are indicated.] Separately inject equal volumes (about 20 pL) 
of the Standard preparotion and the Assay preparation into 
the ehromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of indomethacin sodium (CsgH^CINNaCb) in the 
portion of Indomethacin Sodium taken by the formula: 

(379.78 / 357.79)(500Q{ru / r 5 ) 

in whlch 379.78 and 357.79 are the molecular weights of 
anhydrous indomethacin sodium and indomethacin, respec- 
tivefy; C is the concentration, in mg per mL, of USP In¬ 
domethacin RS in the Standard preparation; and r u and r^ are 
the peak responses obtained from the Assay preparation and 
the Standard preparation i, respectively. 


Insulin 


■CrWUTCT*! C&LHJLEOTC PI 
rvirt]NLCC 5 ii lVE 4 LvLVcG EKFFTTftJ', 

C25ćH 3B1 NńsOjńSń 

Insulin (pig) [12584^58-6]. 

cstifaLEJiirc PI 

fWflłhLCŁUi LVUm.¥DG EHqrnfTPKA 


5777.54 


C aM H377N650 7 sSfl 5733.49 

Insulin (ox) [11070-73-8], 

DEFINITION 

Insulin is a protein that affects the metabolism of glucose. It 
is obtained from the panereas of heaithy bovine or por- 
cine animals, or both, used for food by humans. fts po¬ 
le ncy is NLT 26,5 USP Insujin Units/mg, cafculated on the 
dried basis; Insulin labeled as purified contains NLT 27.0 
USP Insulin Units/mg, cakulated on the dried basis. The 
proinsulin content is NMT 10 ppm, determined by a vali- 
dated method. 

[Notę—O ne USP Insulin Unit Is equivalent to 0.0342 mg of 
pure Insulin derived from beef or 0.0345 mg of pure Insu¬ 
lin derived from pork.] 

IDENTIFICATION 

o A. The retention time of the major peak for insulin in the 
Sample soiution corresponds to tnat of the appropriate 


spec i es of the Identification soiution, as obtained in the 

Assoy. 

[NOTĘ—It may be necessary to inject a mixture of Sample 
soiution and Identification soiution.] 

* B. peftide R/Iapping 

Sulfate buffer: 2.0 M ammonium sulfate and 0.5 M 
sulfuric acid (1:1) 

Enzyme soiution; 500 units/mL of Staphylococcus au- 
reus V-8 protease activity in water 

HEPES buffer: OJ M HEPES (N-2~hydroxyethylpiper^ 
azine-AAZ-ethanesulfonic add). Adjust with 5 M sodium 
hydroxide to a pH of 7.5 before diluting with water to 
a finał volume. 

Soiution A: Acetonitrile, water, and Sulfate buffer 
(100:700:200) 

Soiution B: Acetonitrile, water, and Sulfate buffer 
(400:400:200) 

Mobile phase: See Table I. 


Table t 


Time 

(mini 

Soiution A 

(%> 

Soiution B 

(%> 

0 

90 

10 

60 

30 

70 

65 

0 

100 

70 

0 

100 

71 

90 

10 

86 

90 

10 


Standard digest soiution: 2 mg/mL of USP Insulin RS 
of the appropriate species in 0.01 N hydrochlonc acid. 
Transfer 500 |iL of tne resulfcing soiution to a clean vial. 
Add 2.0 ml of HEPES buffer and 400 uL of Enzyme solu- 
don , and ineubate at 25° for 6 h. Quench the digestion 
by adding 2,9 mL of Sulfate buffer. 

Sample digest soiution: 2 mg/mL of Insulin in 0,01 N 
hydrochloric acid, mix to dissolve. Transfer 500 jiL of 
the resulting soiution to a clean vial. Add 2.0 mL of 
HEPES buffer and 400 pL of Enzyme soiution , and incu- 
bate at 25° for 6 h. Quench the digestion by adding 
2.9 mL of Sulfate buffer. 

Chromatographic system 
(See Chromatography (621), System Suitabiiity .) 

Modę: LC 

Detector: UV 214 nm 

Column: 4.6-mm x 10-cm; packing LT 

Column temperaturę: 40° 

Flow ratę: 1 mL/min 
System suitabiiity 
Sample: Standard digest soludon 
Suitabiiity requ»rements 

Chromatogram comparabllity: The chromatogram 
of the Standard digest soludon corresponds to tnat of 
the reference chromatogram provided with USP Insu¬ 
lin RS of the appropriate species. 

Resolution: NLT 1,9 between digest fragments II and 
łlL 

[Notę—F ragment I elutes at the same time in insulin 
derived from pork and Insulin Humań; Fragment If 
elutes at the same time in Insulin Humań and insulin 
derlved from beef and pork; and Fragment III elutes at 
the same time in insulin derived from beef and pork.] 
Tatfrng factor: NMT 1.5 
Analysis 

Samples: Standard digest soiution and Sample digest 
soludon 

Using the gradient program, run a blank. Separately in¬ 
ject equal volumes of the Standard digest soludon and 
the Sample digest soiution , and record the responses of 
each peak. 

Acceptartce criteria: The chromatographic profile of 
the Sample digest soludon corresponds to that of the 
Standard digest soludon. 
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ASSAY 
• Procedurę 

Solution A: Dissolve 28 4 g of anhydrous sodium sulfate 
in 1000 ml of water. Pipet 2.7 mL of phosphoric acid 
into the solution, and adjust with ethanolamine to a pH 
of 23, if necessary. 

Mobile phase: Acetonitrile and Solution A (26:74) 

[Notę—T he aceton i tri le is warmed to a temperaturę 
NLT 20° to avoid predpitation.] 

System suitability solution: 1.5 mg/mL of Insulin in 
0.01 N hydrochforte acid. Allow to stand at room tem¬ 
peraturę for NLT 3 days to obtain a solution containSng 
NLT 5% of A-21 desamido insulin, 

Identification solution: 0.6 mg/mL of USP Insulin Pork 
RS and 0.6 mg/mL of USP Insulin Beef RS in 0.01 N 
hydroch Iortc acid 

Standard solution: 1.5 mg/mL of USP Insulin RS of the 
appropnate species, either USP Insulin Beef RS or USP 
Insulin Pork RS, in 0.01 N hydrochloric acid. For insulin 
of mixed species prepare a solution containing 1 3 mg/ 
mL of USP Insulin Beef RS and 0.25 mg/mL of USP Insu¬ 
lin Pork RS in 0.01 N hydrochloric acid. 

Sample solution: 1.5 mg/mL of Insulin in 0.01 N hy- 
drochiorrc acid 

[Notę—T he Identification solution, Standard solution, and 
Sample solution may be stored at room temperaturę 
for up to 12 h or in a refrigerator for up to 48 h,] 
Chromatographie system 
(See Chromatogranny (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 
Coiumn: 4.6-mm x 15-cm; packing LI 
Coiumn temperaturę: 40 c 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Sam pies: System suitabilrty solution and Standard 
solution 

Suitability regurrements 
Re solution: NLT 2.0 between insulin and A-21 
desamido insulin, System suitability solution 
Taiting factor: NMT 1.8 for the insulin peak, System 
suitability solution 

Relative standard deviation: NMT 1.6%, Standard 
solution 
Anaiysis 

Samples: Identification solution , Standard solution, and 
Sample solution 

Measure the peak responses for insulin and A-21 
desamido insulin, using the chromatogram of the 
Identification solution to identify the insulin peaks. 

For Insulin derived from a single species, calculate the 
potency on the undried bas is, in USP Insulin Units/mg, 
of the insulin in the Sample solution : 

Result = (WIr 5 ) x (G/G) 

Zru - sum of the peak responses of insulin and A-21 
desamido insulin from the Sample solution 
Er* » sum of the peak responses of insulin and A-21 
desamido insulin from the Standard solution 
Cs - concentration of USP Insulin RS of the 

appropriate species in the Standard solution 
(USP Insulin Units/mL) 

Cu - concentration of Insulin in the Sample solution 
(mg/mL) 

For Insulin derived from a mbeture of beef insulin and 
pork insulin, calculate the total potency as the sum of 
the potencies of the beef-derived insulin and pork- 
derived insulin, determined separately. 

Acceptance criteria: NLT 26.5 USP Insulin Units/mg on 
the dried basls; Insulin labeled as purified contalns NLT 
27.0 USP Insulin Units/mg on the dried basis. 


IMPURITIES 
O CYGANIĆ IMPURITIES 

Solution A: Dissolve 28,4 g of anhydrous sodium sulfate 
in 1000 mL of water. Pipet 2.7 mL of phosphoric acid 
into the solution, and adjust with ethanolamine to a pH 
of 2.3, tf necessary. 

Solution B: Acetonitrile and 5o/uf/on A (18:82) 

Solution C: Acetonitrile and Solution A (50:50) 

Mobile phase: See Jobie 2. 


Table 2 


(U 

li 

Solution B 

Solution C 

£%Y 

0 

81 

19 

60 

81 

19 

85 

36 

64 

91 

36 

64 

92 

BI 

19 


System suitability solution: 1.5 mg/mL of Insulin in 
0.01 N hydrochloric acid. Allow to stand at room tem¬ 
peratur© lor NLT 3 days to obtain a solution containing 
NLT 5% of A-21 desamido insulin. 

Standard solution A: 3.75 mg/mL of USP Insulin RS of 
the appropriate species, either USP Insulin Beef RS or 
USP Insulin Pork RS, in 0.01 N hydrochloric acid. For 
insulin of mixed species prepare a solution containSng 
3.2 mg/mL of USP Insulin Beef RS and 0.6 mg/mL of 
USP Insulin Pork RS in 0.01 N hydrochloric acid. 
Standard solution B: Pipet 1 mL of Standard solution A 
into a 10-mL volumetric fiask, dilute with 0.01 N hydro¬ 
chloric acid to volume, and m fo (0.375 mg/mL). 
Standard solution C: Pipet 1 ml of Standard solution B 
into a 10-mL vofumetric fiask, dilute with 0.01 N hydro¬ 
chloric acid to volume, and mix (0,0375 mg/mL). 
[Notę—T he three Standard Solutions may be stored at 
room temperaturę for up to 12 h and in a refrigerator 
for up to 48 h,] 

Sample solution: 3.75 mg/mL of Insulin in 0.01 N hy¬ 
drochloric acid. Prepare the solution in a capped vial, 
cap the vial, and shake gentfy to dissofve. Storę the 
solution for NMT 2 h at room temperaturę or for NMT 
12 h in a refrigerator. 

Chromatograpnic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Coiumn: 4.6-mm x 25-cm; packing LI 

Coiumn temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution , Standard solution 
Ą Standard solution B , and Standard solution C 
[Notę—A djust the Mobile phase composition and the 
duration of the isocratic elution to obtain a retention 
time of about 31 min for insulin, with the A-21 
desamido insulin eluting just prior to the start of the 
gradient elution phase.] 

Suitability requirements for the System sułtcbllłty 
solution 

Resolution: NLT 2.0 between insulin and A-21 
desamido insulin 

Tailing factor: NMT 1,8 for the Insulin peak 
Suitability requirement$ for the Standard Solutions 
Calculate the factor Xi: 

X, - (rń/r 4 ) x D 

r B - peak response from Standard solution B 

r A = peak response from Standard solution A 

D = dilution factor, 10 
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Result; Between 0.91 and 1.09 
Calculate the factor X 2 : 

X 2 = (rJr A ) x D 

r c = peak response from Standard solution C 

r A = peak response from Standard solution A 

D = dilution factor, 100 
Result: Between 0.7 and 13 
Analysis 

Sam ple: Sample solution 

Calculate the percentage of insulin, A-21 desamido in¬ 
sulin, and other impurities in the portion of Insulin 
taken: 

Calculate the percentage of Insulin (%/): 

Result = (n/r r ) x 100 

n - peak response of insulin 
fr = sum of me responses of all the peaks 
Calculate the percentage of A-21 desamido insulin 
(%D): 

Result = (fp/fir) x 100 

r D = peak response of A-21 desamido insulin 
r T = sum of the responses of all the peaks 
Calculate the percentage of other insulin related 
compounds: 

Result = 100 - (%/+ %D) 

Acceptance criteria: NMT 10,0% of A-21 desamido in¬ 
sulin, and NMT 5,0% of other insulin related 
compounds 

For insulin derived from a single spedes, measure the 
responses of any peaks corresponding to beef insulin 
or pork insulin, and calculate the concentration as a 
percentage of fr, The amount of cross-eon ta mi na tion is 
NMT 1.0%. 

* Limit of High Molecular Weight Proteins 

Solution A: 1 mg/mL of L-arginine 
Mobile phase: Solution A, acetonitrile, and glacial acetic 
acid (65:20:15) 

Resolution solution: 4 mg/ml of Insulin containing 
NLT 0.4% high molecular weight proteins In 0.01 N 
hydrochloric acid. Storę in a refrigerator, and use withln 
7 days. 

[Notę—I nsulin containing NLT 0.4% high molecular 
weight proteins may be prepared by allowing Insulin 
to stand at room temperaturę for about 5 days,] 
Sample solution; 4 mg/ml of Insulin in 0.01 N hydro- 
chloric acid. Storę in a refrigerator, and use within 7 
days. 

Chromatographic system 

(See Chromatograpny (62 1 >, System Suitability.) 

Modę: LC 

Detector: UV 276 nm 
Coiumn: 7,8-mm x 30-cm; packing L20 
Flow ratę: 0.5 mL/min 
Injection volume: lOOpL 
System suitability 
Sample: Resolution solution 
Suitability requirements 

Retention times: Between 13 and 17 min for the 
polymerit insulin complexes, about 17.5 min for the 
covalent insulin dimer, and between 18 and 22 min 
for the insulin monomer, with salts elutlng after the 
insulin monomer 

Peak-to-valley ratio: The ratio of the height of the 
cova!ent insulin dimer peak to the height of the val- 
ley between the covalent insulin dimer peak and the 
insulin monomer peak is NLT 2.0. 


Analysis 

Sample: Sample solution 

Disregard any peaks having retention times greater than 
that of the insulin monomer. Calculate the percentage 
of high molecular weight proteins in the portion of 
Insulin taken: 

Result = 100 x Ern/(Lrn + a*} 

I r H = sum of the responses of all peaks having 

retention times less than that of the insulin 
monomer 

fjw - peak response of the insulin monomer 
Acceptance criteria: NMT 1.0% 

SPEC!FK TESTS 

* Insulin Assays, Rioidentity Test (121): Meets the require- 
ments of the Rioidentity Test 

* Łoss on Drying (731) 

Sample: 200 mg 

Analysis: Dry the Sample at 105° for 16 h. 

Acceptance criteria: NMT 10.0% 

* Zinc Determination (591) 

Sample: 10 mg 

Acceptance criteria: NMT 1.0% on the dried basls 

* Bacterial Endotoxins Test (85): NMT 10 USP Endotoxin 
Units/mg of insulin 

* Microbial Enumerateon Tests (61) and Tests for Speci 
fied Mjcroorcanisms (62): The total bacterial count 
does not exceed 3 x 10 2 cfu/g, the test being performed 
on a portion of about 0,2 g, accurately weigTied, 

ADDITIONAL REQUIREMENTS 

* Packageng and Storage: Preserve in tight confainers. 
Storę, protected from fight, rn a freezen 

* Labeung: Label it to indicate the one or morę animal 
species to which it is related, as pork, beef, or a mbeture 
of pork and beef, If the Insulin is purified, label it as such, 

« USP reference Standards (11) 

USP Endotoxin RS 
USP Insulin Beef RS 
USP Insulin Pork RS 


Insulin lingection 

DEFINITION 

Insulin Injection is an isotonic, sterile solution of Insulin. Its 
potency, based on the sum of the insulin and desamido 
insulin components, is NLT 95.0% and NMT 105.0% of 
the potency stated on the label, expressed in USP Insulin 
Units/mL. 

IDENTIFICATION 

* A. The retention time of the insulin peak of Sample solu- 

tion A or Sample solution B corresponds to that of the 
appropriate species of the Identification solution , as ob- 
taineo in the Assay. [NOT£—It may be necessary to inject 
a mixture of Sample solution and Identification solution.] 

ASSAY 

* Procedurę 

Solution A: Dis$olve 28.4 g of anhydrous sodium sulfate 
in 1000 ml of water. Pipet 2.7 mL of phosphonc acid 
into the solution, and adjust with ethanolamine to a pH 
of 2.3, if necessary. 

Mobile phase: Acetonitrile and Solution A (26:74), 

[Notę—T he acetonitrile Is warmed to NLT 20° to avoid 
precipitation.] 

System suitability solution: 1.5 mg/mL of insulin of 
the appropriate species, either insulin beef or insulin 
pork, In 0.01 N hydrochloric acid. For Insulin of mixed 
species, prepare a solution containing 1.3 mg/ml of in- 
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sulin beef and 0.25 mg/mL of insulin pork in 0,01 N 
bydrochloric add. Aflow to stand at room temperaturę 
for NLT 3 days to obtain a solution containing NIT 5% 
of A-21 desamido insulin. 

Identification solution: 0.6 mg/mL of USP Insulin Beef 
RS and 0.6 mg/mL of USP insulin Pork RS In 0.01 N 
hydrochloric acid 

Standard solution: 1.5 mg/mL of either USP Insulin 
Beef RS nr USP Insulin Pork RS in 0 01 N hydrochloric 
acid. Por insulin of mixed species, prepare a solution 
containing 1.3 mg/mL of USP insulin Beef RS and 
0.25 mg/mL of USP insulin Pork RS in 0.01 N hydro¬ 
chloric acid. 

Sample solution A (for Injection labeled as containing 
40 USP Insulin Units/mL): Add 2.5 pL of 9.6 N hydro- 
chloric add for each mL of an accurately measured vol- 
ume of Injection. Allow the suspension, if present, to 
clarify, and mix. 

Sample solution B (for Injection labeled as containing 
100 USP Insulin Units/mL): Add 2.5 pL of 9.6 N hydro¬ 
chloric add for each mL of an accurately measured vof- 
ume of Injection. Allow the suspension, if present, to 
clarify, and mix. [Notę —Pooling several package units 
may be necessary to obtain sufficient voIume of the 
sample.] Pipet 2 ml of this solution into a 5-mL volu- 
metric fiask, dilute with 0.01 N hydrochloric acid to vo3- 
umą and mix, 

[Notę —The Identification solution , Standard solution , and 
Sample Solutions may be sto red at room temperaturę for 
up to 12 h or in a refrigerator for up to 48 h.] 
Chromatographic system 
(See Chromotograpny (62 1), System Suita bili ty.) 

Modę: LC 

Detector: UV 214 nm 

Column: 4.6-mm x 15-cm; packing LI 

Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume: 20 jiL 
System suitabiiity 

Sampies: System suitabiiity solution and Standard 
solution 

Suitabiiity requirements 
Resotution: NLT 2.0 between insulin and A-21 
desamido insulin, System suitabiiity solution 
Taillna factor: NMT 1.8 for the insulin peak, System 
suitabiiity solution 

Refative standard deviation: NMT 1.6%, Standard 
solution 
Analysis 

Sampies: Identification solution , Standard solution , and 
either Sample solution A or Sample solution B 
Measure the peak responses for insulin and A-21 
desamido insulin using the chromatogram of the Iden¬ 
tification solution to identify the insulin peaks. 

For Injection prepared from a single species, calcuiate 
the potency, in USP Insulin Units/mL, of the portion of 
Injection taken: 

Result - (Iry/Irs) X G x D 

Zr y - sum of the peak responses of insulin and A-21 
desamido insulin from the Sample solution 
lr s - sum of the peak responses of insulin and A-21 
desamido insulin from the Standard solution 
G - concentration of either USP Insulin Beef RS or 
USP Insulin Pork RS In the Standard solution 
(USP Insulin Units/mL) 

D = dilution factor used to prepare the Sample 
solution 

For Injection prepared from a mixture of insulin beef 
and insulin pork, calcuiate the total potency as the 
sum of the potencies of insulin beef and insulin pork, 
determined separateiy, as directed above. 

Acceptance criteria: 95.G%-105.G% of the potency 
stated on the labę!, expressed in USP Insulin Units/mL 


OTHER COMPONENTS 

* Zinc Determination (591): 10^0 fig for every 100 USP 

Insulin Units of the appropriate species 

PROOUCT RELATED SUBSTANCE5 AND IWIPURflTIES 

* Physicochemical Analytical Procedures for Insulins 

(121.1), Limit of High Molecular Weight Proteins 
Proceed as directed in Limit of High Molecular Weight Pro¬ 
teins , except prepare the following Sample solution. !t 
meets the reguirements. 

Sample solution: QuantitatIveEy add 4 pL of 6 N hydro¬ 
chloric acid to each mL of an accurately measured vol- 
ume of Injection, and mix. 

Acceptance criteria: NMT 2.0% 

SPEC! FIC TIESTS 

■ pH (791): 7.0-7,8 

e Particulate Matter in Injections (7B8): Meets the re- 
guirements for small-voiume injections 

* BACTERłAL Endotoxins Test (85): NMT 80 USP Endotoxin 

UnIts/100 USP Insulin Units 

o Ster I lity Tests (71), Test for 5ten7/fy of the Product to Be 
Examined ł Membranę Fi lira lian: Meets the requirements 

* Injections and Implanted Dri/g Products (1): Meets the 

requirements 

ADDITIONAL REQUIREMENTS 

o Packaging and Sto ragę: Preserve in the unopened, mul- 
tiple-dose Container provided by the manufacturer, Do 
not repackage. Storę in a refrigerator, protect from sun- 
light, and avoid freezing. 

e Labeling: Label it to indicate the one or morę animal 
species to which if is related, as porcine, bovine, or a 
mixture of porcine and bovine. Ef the Insulin Injection is 
madę from insulin tliat is purified, label it as such. Label 
it to State that It is to be stored In a refrigerator and that 
freezing is to be avoided. The label States the potency in 
USP insulin Units/mL. 

® USP Reference Standards (11) 

USP Endotoxin RS 
USP Insulin Beef RS 
USP Insulin Pork RS 


Insulin As part 


GIVEGCCTS1 CSLYOLENYC N 

FVN0Hu!gSH LVEALVLVeS ERGFfYTOKr 


GssH^ei NńsO^gSń 5825.54 

28 B -L-Aspartlc acid-insulin (human) [116094-23-6]. 

DEFINITION 

Insulin Aspart Es a 2-chain peptide containing 51 amino 
acids. The A-chain is composed of 21 amino adds, and 
the B-chaln Is composed of 30 amino acids. It [s IdenticaJ 
In primary structure to human Insulin, except that it has 
an aspartic add instead of proline at position 28 of the B- 
chaln. As in human insulin, insulin aspart contains 2 in- 
terchain disuJfide bonds, and 1 intrachaln disulfide bond. 

Insulin aspart is produced by microbial synthesis vla a re- 
combinant DNA process. The content of Insulin Aspart is 
NLT 90.0% and NMT 104.0% of insulin aspart 
(GsóHBaiNesG^Sć) plus A21Asp insulin aspart, B3Asp insu¬ 
lin aspart, BBtsoAsp insulin aspart, and B28isoAsp insulin 
aspart, on the dried basis. The host cel3-derived protein 
content is below the limit approved by the competent 
authority. The content of single-chaln precursor i$ deter¬ 
mined by a suitabiy sensltlve method and is below the 
limit approved by the competent authority. 

[Notę—O ne USP Insulin Aspart Unit is equivalent to 
0.0350 mg of pure insulin aspart.] 
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IDENTIFICATION 

« A, The retention limę of the major peak of the Sampie 
s oluthn corresponds to that of the Standard soiution , as 
obtained In the Assoy* 

• B. Physicocmemical Analytical Procedures for insuuns, 

Peptide Mapping <121* 1) 

Mobile phase: See labie h 


Table 1 


Time 

(mini 

Soiution A 

(%) 

Soiution B 

0 

90 

10 

60 

30 

70 

65 

0 

100 

70 

0 

100 


Chromatographic system 

(See Chromatograpny (621), System Suitability*) 

Modę: LC 

Detector: UV 214 nm 

Column; 4.6-mm x 10-cm; 3-jim packing LI 

Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection vo!ume: lOOpL 
System suitability 
Sampie: Standard soiution 

Suitability regutrements: In the chromatogram from 
the Standard soiution , identify the peaks due to digest 
fragments I, II, III, and IV. The chromatogram of tne 
Standard soiution corresponds to that of the typical 
chromatogram provided with USP Insulin Aspart RS. 
Tailing factor: NMT 1.5 for the peaks indicated as 
fragments II and III 

Resotution: NLT 8.0 between the peaks indicated as 
fragments II and III 

Acceptance criteria: Meets the reąuirements 

ASSAY 
* Procedurę 

Soiution A: Dtssolve 142.0g of anhydrous sodium sul- 
fate In water, add 13.5 mL of phosphoric add, and di- 
lute with water to 5 L* Adjust, if necessary, with 10 N 
sodium hydroxide soiution to a pH of 3.6. Mix 9 
vofumes of this soiution with 1 volume of acetonitrile. 
Soiution B: Acetonitrile and water (1:1) 

Mobile phase: See Tobie 2 * 


Table 2 


Time 

(min) 

Soiution A 

(%1 

Soiution B 

CM 

0 

58 

42 

35 

58 

42 

40 

20 

80 

45 

20 

80 

46 

58 

42 

60 

58 

47 


[NotE—Adjust the Mobile phase composition and the 
duration of the isocratic elution to obtain a retention 
time of about 22 min for the insulin aspart and to 
ensure that B3isoAsp insulin aspart is eluted before the 
gradient starts,] 

System suitability soiution: Use an appropriate solu- 
tion with a content of B3Asp insulin aspart and A21Asp 
insulin aspart of NLT 1,0%. This may be achieved by 
stortng the Standard soiution at room temperaturę for 
about 1-3 days, 

Standard soiution: Dissolve the contents of a vial of 
USP Insulin Aspart RS in 0.01 N hydrochloric acid to 
obtain a concentration of 4.0 mg/ml. 


Sampie soiution: Disso!ve the sampie to be examined 
in 0,01 N hydrochloric add to obtain a concentration 
of 4,0 mg/mL* 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Column: 4.0-mm x 25,0-cm; 5-gm packing LI 
Column temperatury; 40 & 

Flow ratę: 1 mL/mtn 
Injection voiume: lOpL 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

[NOTE—The relative retention times for B28isoAsp insu¬ 
lin aspart, insulin aspart, B3A$p insulin aspart plus 
A21Asp insulin aspart (generally coelute), and BBisoAsp 
insulin aspart are about 0*9, 1*0, 1.3, and 1.5 min, 
respectively.] 

Suitability reguirements 

Relative standard deviation: NMT 1,4% for five rep- 
licate injection5, Standard soiution 
Resolution: NLT 2*0 between the peak for insulin as¬ 
part and the peak for A21Asp insulin aspart and for 
B3Asp insulin aspart, System suitability soiution 
Tailing factor NMT 1*5 for the insulin aspart peak, 
System suitability soiution 
Analysis 

Samples: Standard soiution and Sampie soiution 
Calculate the content of insulin aspart 
(CjssHjHiNfisCbsSfi) plus B28isoAsp insulin aspart, 

A21Asp insulin aspart, B3Asp insulin aspart, and 
B3isoAsp insulin aspart In percentage using the areas 
of the correspondmg peaks in the chromatograms 
from the Sampie soiution and the Standard soiution and 
the declared content of insulin aspart plus B28isoAsp 
insulin aspart, A21Asp insulin aspart, B3Asp insulin as¬ 
part, and B3isoAsp insulin aspart in the USP Insulin 
Aspart RS taken: 

RCSUlt (Oa(V) + rB2B*a(U> + fAłtm + f fJJ + 

+ r* 2 H$) + + r Mio(y) x (Cs/ Cu) X 100 

Oacu) = peak response for insulin aspart from the 
Sampie soiution 

fos nów) = peak response for B28isoAsp insulin aspart 
from the Sampie soiution 

fam - peak response for A21Asp insulin aspart from 
the Sampie soiution 

r Bsm = peak response for B3Asp insulin aspart from 
the Sampie soiution 

fBiao(m = peak response for BBisoAsp insulin aspart from 
the Sampie soiution 

rw) = peak response for insulin aspart from the 
Standard soiution 

faswy = peal< response for B28isoAsp insulin aspart 
from tne Standard soiution 

fa n %) = peak response for A21Asp insulin aspart from 
the Standard soiution 

rem - peak response for BBAsp insulin aspart from 
the Standard soiution 

fsjaow - peak response for B3isoAsp insulin aspart from 
the Standard soiution 

Cs - concentration of the Standard soiution 
Cv = concentration of the Sampie soiution 
Acceptance criteria: 90.0%-1Q4.0% on the dried basis 

IMPURIT1ES 

* Residue on Icnition (281): NMT 6.0% determined on 
0,2 g (dried substance) 

« RELATED PROTEINS 

Mobile phase. System suitability soiution, Standard 
soiution, Sampie soiution, Chromatographic system, 
and System suitability: Proceed as directed in the As - 
say using the normalization procedurę. 
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Acceptance criteria 

Individuai impurities: NMT 1,0% of B28isoAsp insulin 
aspart; NMT 2,0% total of the peaks due to A21Asp 
insulin aspart, B3Asp insulin aspart, and B3isoAsp insu¬ 
lin aspart 

Total of other impurities: NMT 1.5% 

* PHYSICOCHEMICAŁ ANALYTICAL PR0CEDURE5 FOR INSULINS, 

Limit of High Molecular Weight Proteins (121,1); Meets 
the requirements of Limit of High Molecular Weight Pro¬ 
teins; NMT 0,5% 

5PECIFIC TESTS 

o Insulin Assays, Bioidentity Test (121): Meets the 
requirements 

* Bacterial £ndotoxins Test (85): it contains NMT 10 

USP Endotoxin Units/mg of Insulin Aspart. 

* Microbial Enuiweratjon Tests (61) and Tests for Speci- 

FtED ft/mcROORCANiSMS (62): The total aerobic count does 
not exceed 300 cfu/g, the test being performed on a 
portion of aboul 0.2 g. 

* Hoss OM Orying (731) 

Analysis: Dry about 200 mg of the sample at 105° for 
16 h. 

Acceptance criteria: NMT 10.0% 

ADDITIONAL REQUIREMENTS 

® Packaging and Storage: Preserve En tight containers, 
protected from light, and storę in a freezer. 
e Labelbng: Label it to indicate that it has been prepared 
by microbial synthesis. 

* USP reference standards (11) 

USP Endotoxin RS 
USP Insulin Aspart RS 


Insulin Aspart Inąectiotu 

DEFINITION 

Insulin Aspart Injection is an isotonic, sterile solution of Insu¬ 
lin Aspart In Water for Injection. It has a potency of NIT 
95% and NMT 105% of the potency stated on the label, 
expressed m USP Insulin Aspart Units/mL 
[Notę—O ne USP Insulin Aspart Unit is equivatent to 
0.0350 mg of pure insulin asparL] 

IDENTIFICATION 

ą A. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 
* Procedurę 

Solution A: Dissofve 70 g of anhydrous sodium suita te 
in approximatdy 4500 mL of water, add 6,5 mL of 
phosphoric acid, and adiust with sodium hydroxide TS 
to a pH of 3.4. Dii u te wfth water to 5000 mL. Mix 
900 ml of this solution with 1 00 mL of aceton i tri le. 
Solution B; Acetonitrile and water (1:1) 

Mobile phase: See Tabk h 


Table 1 


Time 

{mini 

Solution A 

Solution B 

f%) 

0 

56 

44 

35 

56 

44 

40 

20 

SO 

45 

20 

80 

46 

56 

44 

60 

56 

44 


[Notę— !f necessary, adj ust the Mobile phase composi- 
tion to obtain a retention time of insulin aspart of 


20-26 min and to ensure that the preservatives are 
well separated from B28isoAsp insulin aspart peak. If 
necessary, adjust the start time of the gradient to en¬ 
sure that B3isoAsp insulin aspart is eluted before the 
gradient starts.] 

System suitability solution: Use an appropriate solu- 
tion with a content of B3Asp insulin aspart and A21Asp 
insulin aspart of NLT 1%. This may be achieved by stor- 
ing the Standard solution at room temperaturę for 
about 1-3 days. 

Standard solution: Dissolve the contents of a viat of 
USP Insulin Aspart RS in 0.01 N hydrochloric acid to 
obtain a known concentration of 100 USP Insulin Aspart 
Units/mL, Add 4 pL of ó N hydrochloric acid per mL, 
and mix. 

Sample solution: Acidify each mL of injection with 4 |iL 
of 6 N hydrochloric acid. DHute, if necessary, a portion 
of the acidified solution with 0.01 N hydrochloric add 
to obtain a solution containing about 100 USP Insulin 
Aspart Units/mL. 

Chromatographic system 
(See Chromatograpny <621), System Suitahiiity.) 

Modę: LC 

Detector: UV 214 nm 

Coiumn: 4,0-nnm x 25.0-cm; 5-pm packing LI 
Column temperaturę: 35° 

Flow ratę: 1 ml/min 
Injection volume: 10 jiL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for B28isoAsp insu¬ 
lin aspart, insulin aspart, B3Asp insulin aspart plus 
A21Asp insulin aspart (generalfy coelute), and BBisoAsp 
insulin aspart are about 0.9, 1.0, 1.3, and 1.5 min, 
res pec Li vdy.] 

Suitability requirements 

RelatWe standard deviation: NMT 1 A% for five rep- 
licate injections, Standard solution 
Resolutlon: NLT 1.6 befween the peak for insulin as- 
art and the peak for A21Asp insulin aspart and for 
3Asp insulin aspart, System suitability solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the potency, In USP Insulin Aspart Unlts, in 
each mL of Injection taken: 

Result - Cs x D x (r^/rs) 

Cs “ concentration of insulin aspart in the Standard 
solution (USP Insulin Aspart Units/mL) 

D = dilution factor used to prepare the Sample 
solution 

r u - peak area of insulin aspart (sum of B28isoAsp 
insufin aspart, insulin aspart, B3Asp insulin 
aspart, A21Asp insulin aspart, and BBisoAsp 
insulin aspart peak areas) from the Sample 
solution 

fi - peak area of insulin aspart (sum of B28isoAsp 
insulin aspart, insulin asparL, R3Asp insulin 
aspart, A21Asp insulin aspart, and BBisoAsp 
insulin aspart peak areas) from the Standard 
solution 

Acceptance criteria: 95%-105% of the potency stated 
on the label, expressed in USP Insulin Aspart Units/mL 

IMPURITIES 
® Kelated Proteins 

Mobile phase, System suitability solution, Standard 
solution, Sample solution, Chromatographic system, 
and System suitability: Proceed as directed in the As- 
say usług the normalizatlon procedurę. 

Acceptance criteria 

fndividual impurities: NMT 2.5% of B28isoAsp insulin 
aspart; NMT 5.0% total of the peaks due to A21 Asp 
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insulin aspart, B3Asp insulin aspart, and B3isoAsp insu¬ 
lin aspart 

To tal of other impurities: NMT 3.5% 

* Physicochemical Analytical Procedures for Insulins, 

Limit of High Moiecular Weight Proteins {121.1} 

Sample solu ti on: Acidify each mL of Injection with 4 pL 
of 6 N hydrochloric acia Dilute, if necessary, a portion 
of the addified solution with 0.01 N hydrochloric acid 
to obtain a solution containing about 100 USP Insulin 
Aspart Units/mL. 

Acceptance criteria: Meets the regurrements of Limit of 
High Moiecular Weight Proteins; NMT 1.5% 

SPECIFIC TEST5 

* Bacterial Endotoxins Test (85): NMT 80 USP Endotoxm 
Units/100 USP Insulin Aspart Units 

<» Steriuty Tests (7 1): Meets the reguirements when 
tested as directed for Test for Sterility of the Product to Be 
Exomined, Membranę Hltration 

* Particulate Matter jn Injections {788}: Meets the re¬ 
guirements for sma(S-volume injections 

* PH (791): 7.0-7.8, determlned potentlometrically 

* Zinc Content {591): 10-40 |ig for each 100 USP Insulin 
Aspart Units 

* Injections and Impłanted Druc Products (1): It meets 
the repuirements. 

ADDITIONAL REQUIREMENTS 

* Packacing and Storage: Preserve tn the unopened, 
multi-dose Container provided by the manufacLurer. Storę 
in a refrigerator, protect from sunlight, and avoid 
freezing. 

* Laseling: The label States that it has been prepared with 
insulin aspart obtained from microblal syntnesis; it is to 
be stored in a refrigerator and that freezing is to be 
avoided; the potency, expressed in USP Insulin Aspart 
Units/mL. 

* USP Reference Standards {11) 

USP Endotoxin RS 
USP Insulin Aspart RS 


Insulin Glargine 

GIVEQCCTSI C5LYQLENYC G 
I H 

FVNQHLCGSH LVEALYLVCG ERGFFYTPKT RR, 


Cje/H^N^O^sSń 6062.89 

Insulin (human), 21 fl -gJycine-30 s a-L‘arginine-30 fi b-L-arqinine 
[ 1603 3 7-95-1 ]. 

DEFINITION 

Insulin Glargine is a two-chain pepfide containing 53 amino 
acids. The A-chain is composed of 21 amino acids, and 
the B-chaln is composed of 32 amino adds. It is identical 
to the primary structure of Humań Insulin except for posi- 
tion A21 which has Gly rather than Asn as in Humań Insu¬ 
lin and two additional amino acids at the C terminal of 
the B-chain Arg (B31) and Arg (832). Insulin Glargine is 
produced by methods based on lecoinbinanl DNA tech- 
nology, ResiduaI host cdi protein (HCP) content is deter- 
mined by a validated method and is NMT 10 ppm (ng 
HCP per mg of Insulin Glargine). Insulin Glargine contams 
NLT 94.0% and NMT 105.0% of insulin glargine 
(C*6?H40-tN 72 Ojs S&), cakulated on the anhydrous basis, 

[Notę—O ne USP Insulin Glargine Unit is equivalent to 
0.0364 mg of pure Insulin GlargineJ 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampfe 
solution corresponds to that of the Standard solution , as 
obtained in the Assay , 


B. Peptide mappinc 

Phosphate/perchlorate buffer: Dissolve 11.6 g of 
phosphoric acid and 42.1 g of sodtum percblorate in 
1600 mL of water. Adjust with trlethylaminę to a pH of 
2.3, and di lute with water to a finał vo!ume of 
2000 mL 

Solution A: Prepare a filtered and degassed mixture of 
acetonitrile and Phosphate/perchlorate buffer (7:93). 

Solution B: Prepare a filtered and degassed mixture of 
acetonitrile and Phosphate/perchlorate buffer (57:43). 

Mobile phase: See Tobie 7. 


Tobie 1 


Time 
(m M 

Solution A 
{%> 

Solution B 


90 

10 

30 

2ft 

80 

35 

20 

80 

36 

90 

10 


Tris buffer solution: Dissolve 12.11 g of tris(hydroxy- 
methyl)aminomethane in 90 mL of water. Adjust with 
hydrochloric acid to a pH of 73, and dilute with water 
to a finał vo!ume of 100 mL. 

Enzyme solution: Prepare a solution of Staphylococcus 
aureus V-8 protease in Tris buffer solution having an ac- 
tiyity of 20 Units/mL. 

Standard solution: Transfer to a vial 35 pL of the Stan¬ 
dard solution from the Assay. To this viai, add 1.0 mL of 
Tris buffer solution and 100 fil of Enzyme solution, and 
incubate at 45° for 2-3 h. Quench tne digestion by 
adding 2 pL of phosphoric acid. 

Sam ple solution: Transfer to a vrai 35 jiL of the Sample 
solution from the Assay , To this vial, add 1,0 mL of Tris 
butler solution and 100 uL of Enzyme solution , and incu¬ 
bate at 45° for 2-3 h. Quench the digestion by adding 
2 \iL of phosphoric add. 

Chromatographic system 
{See Chromatograpny (62 1), System Suita bili ty.) 

Modę: LC 

Detector: UV 214 nm 

Column: 3.0-mm x 12.5-cm; 4-jam packing LI 
Column temperaturę: 35° 

Ffow ratę: 0.6 m L/min 
Injection volume: 50 pL 
System suitability 
Sample: Standard solution 

Suitability requirements: In the chromatogram from 
the Standard solution , identify the peaks due to digest 
fragments I, II, 1JI, and IV. The chromatogram of tne 
Standard solution corresponds to that of the typical 
chromatogram provided with USP Insulin Glargine RS, 
Resolution: NLT 3,4 between the peaks indicated as 
fragments II and 131 

Tailing factor: NMT 1,5 for the peaks indicated as 
fragments II and III 
Analysis 

Sam pies: Standard solution and Sample soludon 
Run a blank, and record the chromatograms. 
Acceptance criteria: The chromatographic profile of 
the Sampfe solution corresponds to that of tne Standard 
solution . Ali four fragments. I, II, III, and IV must be 
present. 

AS5AV 
* Procedurę 

Buffer: Dissolve 20.7 g of anhydrous monobasic sodlum 
phosphate in 900 mL of water, adjust with phosphoric 
acid to a pH of 2.5, and dilute with water to a finał 
volume of 1000 ml. 

Solution A: Dtssolve 18.4 g of sodium chloride in 
250 mL of Buffer, add 250 ml of acetonitrile, and mix. 
Dilute the solution with water to a finał volume of 
1000 mL 
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Solution B: Dtsso(ve 3.2 g of sodium chloride m 250 mL 
of Buffer t add 650 mL of acetonitrile, and mix. Dilute 
the solution with water to a finał vo!ume of 1000 ml. 
Mobile phase: See Tobie 2. 


Table 2 


Time 

Solution A 

Solution B 

(min') 

f°M 

(%) 

0 

96 

4 

20 

83 

1? 

30 

63 

37 

33 

96 

4 


[Notę—A djust the Mobile phase composition and the 
gradient by a para Hel shift to obtain a retention time 
of 18-23 min for the insulin glargine main peak.] 
System suitability solution: DissoTve the contents of 
one vial of USP Insulin Glargine for Peak Identification 
RS in 0.3 mL of 0.01 N hydrochloric add, and add 
1.7 mL of water. 

Standard solution: Dissoh/e the contents of one vial of 
USP Insulin Glargine RS in 1.5 mL of 0.01 N hydrodilo- 
ric add, transfer the solution to a 10-mL volumetric 
fiask, and dilute with water to vofume. 

Sample solution: Dissolve 15 mg of Insulin Glargine in 
1.5 mL of 0.01 N hydrochloric add, and dilute with 
water to a finał volume of 10 ml. 

Chromatographrc system 
(See Chromatograpny <621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Column: 3.0-mm x 25.0-cm; 4-pm packing LI 
Column temperaturę: 35° 

Flow ratę: 0.6 mL/min 
Injection volume: 5 jiL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 2.0 for the ratio of the height of the 
0 A -Arg-insulin glargine peak to the height of the vab 
ley between the 0 A -Arg-insufin glargine peak and the 
insulin glargine peak, System suitability solution 
Tarllng factor: NMT 1.8 for the insulin glargine peak f 
System suitability solution 

Relative standard deviation: NMT 2.0% for six repli- 
cate injections, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the potency, in percent, of insulin glargine 
(C2G?H^N;20 ? a5 ć ) in the portion of Insulin Glargine 
taken: 

Result = (fy/rj) x (Cs/ Cu) x 100 

ry = peak response of insulin glargine from the 
Sample solution 

rs - peak response of insulin glargine from the 
Standard solution 

Q = concentration of USP Insulin Glargine RS in 
the Standard solution (mg/mL) 

Cy = concentration of the Sample solution 

(corrected for the water content) (mg/mL) 
Acceptance criterla: 94,0%-105.0% on the anhydrous 
basis 

OTHER COMPONENT5 
* ZlNC DETERMINATION 

Standard stock solution: lOjug/mL of zinc in 0.01 N 
hydrochloric acid, from a commercially available zinc 
standard solution for atomie absorption 
Standard Solutions: 0.2, 04, and 0.6 jig/mL of zinc 
from the Standard stock solution diluted with 0.01 N 
hydrochloric add 


Sample solution: D]Ssolve 45 mg of Insulin Glargine, 
accurately weighed, in 50 mL of 0,01 N hydrochloric 
acid. Dilute 10 mL of the solution with 0,01 N hydro¬ 
chloric acid to a finał volume of 100 mL. 

Blank solution: 0.01 N hydrochloric acid 
Instrumental conditions 
(See Atomie Absorption Spectroscopy (852)0 
Modę: Atomie absorption spectrophotometry 
Analyticaf wavelengtn: Zinc absorption tinc at 21 3.9 
nm 

Fiame: Air-acetylene flame of sultable composition (for 
example 11 L of air and 2 L of acetylene per min) 
Lamp: Sui table radlation source such as zinc hol Iow- 
catnode or dectrodeless-discharge-lamp (EDL) 

System suitability 

Sample: Standard Solutions and Blank solution 
Using the Standard Solutions and Blank solution , con- 
struct a calibration cun/e by plotting the absorbances 
of the Standard Solutions versus their concentrations, 
and draw the straight linę best fitting the three plotted 
points. 

Suitability reguirements 
Correlation coeffident: NLT 0.999 
Analysis 

Samples: Standard Solutions , Sample solution t and Blank 
solution 

Determine the concentration, C, in pg/mL of zinc in the 
Sample solution using the calibration curve. 

Calculate the percentage of zinc in the portion of Insu¬ 
lin Glargine taken: 

Result = [C x F, x V x (F 2 /W)] x 100 

C = concentration of zinc in the Sample solution 
(Hg/mL) 

Fi = eonversion factor from pg/ml to mg/mL, 

0,001 

V = volume of the Sample solution , 100 mL 
f 2 - sampling factor, 5 
W - weight of Insulin Glargine taken (mg) 
Acceptance criteria: NMT 0.80% 

GftlPURiTIES 

* RELATED Proteins 

Mobile phase, System suitability solution. Standard 
solution, Sample solution, Chromatographic system, 
and System suitability: Proceed as directed in the 
Assay. 

Analysis 

Sample: Sample solution 

Calculate the percentage of each individual insulin 
glargine related protein (%u) in the portion of Insulin 
Glargine taken: 

Result = (rJr T ) x 100 

n = peak response of the insulin glargine related 
protein 

r T - sum of the responses for all of the peaks 
Calculate the total percentage of insulin glargine related 
proteins in the portion of Insulin Glargine taken: 

Result - Z%j* 

Acceptance criteria: NMT 0,5% of any indiddua] insu¬ 
lin glargine related protein; NMT 1.5% of total insulin 
glargine related proteins 

* Limit of High Molecular Weicht Proteins 

Mobile phase: Prepare a mixture of acetonEtrile, water, 
and glacial acetic acid (300:400:200), Adjust with con- 
centrated ammonia (25%-30%) to a pH of 3.0, and 
dilute wrth water to a finał volume of 1000 mL 
System suitability solution: Dissolve 15 mg of Insulin 
Glargine containing morę than 04% high molecular 
weight proteins in 1.5 mL of 0.01 N hydrochloric add, 
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Dilute with water to a finał volume of 10 mL. [Notę— 
Insulin Glargine containing the indicated percentage of 
high moiecular weight proteins may be prepared by in- 
cubating Insulin Glargine at 100° for 7.5-3 h.] 

Sample solution; Dissolve 15 mg of Insulin Glargine in 
1.5 ml of 0.01 N hvdrochlonc acid, Dilute with water 
to a finał volume or 10 mL 
Chromatographlc system 
(See Chromotograpny <621 ), System Suitability.) 

Modę: LC 

Detector: UV 276 nm 

Column: Iwo 8,0-mm x 30-cm columns in senes; 

5-jim packing L20 
Column temperaturę: Ambient 
Flow ratę: 0,5 m L/min 
Injection vofume: 100 pL 
System suitability 
Sample: System suitability solution 
[Notę—T he retention time for the insulin monomer is 
about 35 min, and the high moiecular weight proteins 
elute eariier;] 

Suitability reguirements 

Resolution: The ratio of the height of the high mo- 
fecular weight proteins peak to the height of the val- 
ley between the high moiecular weight proteins peak 
and the insulin glargine peak is NLT 2, 

Tailing factor: NMT 2,0 for the insulin glargine peak 
Analysis 

Sample: Sample solution 

Measure the areas of the peak responses, disregardlng 
any peaks having retention times greater than that of 
the insulin monomer. 

Cafe u la te the percentage of high moiecular weight pro- 
teins in the portion of Insulin Glargine taken: 

Result = [W<£r„ +■ r M )] x 100 

Zr H - sum of the responses for aII peaks having 
retention times less than that of insulin 
glargine 

Tm = peak response of insulin glargine 
Acceptance criteria: NMT 0.3% 

5PECIFIC TESTS 

* Insulin Assays, Bioidentlty Test <121): Meets the 

reguirements 

■ Bacterial Endotokins Test (85): NMT 10 USP Endotoxin 
Units/mg of Insulin Glargine 

* Mfcrobial Enumeration Tests (61) and Testś For Speci 
fied Microorganisms (62): The total bacterial count 
does not exceed 300 cfu/g, the test bdng performed on 
a portion of about 0,2 g, accurately weigned. 

* Water Determination, Method Ic (921): NMT 8.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers, 
protected from light, and storę in a freezer, 

* Laseling: Label it to indicate that the materia! is pro- 
duced by methods based on recombinant DNA 
technołogy. 

* USP Reference Standard* (11) 

USP Endotoxin RS 
USP Insulin Glargine RS 
USP Insulin Glargine for Peak Identification RS 
Contains insulin glargine and O-Arg-insulin glargine. 


Insulin Glargine Injection 

DEFINITION 

Insulin Glargine Injection is a stenie solution of Insulin „ 
Glargine rn Water for Injection. ft has a potency of NLT 
95.0 and NMT 105.0 USP Insufin Glargine Units/mL, 


IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 

obtained in the Assay , 

ASSAY 

* PROCEDURĘ 

Buffer: Dissolve 20.7 g of anhydrous monobasic sodium 
ph osp ha te m 900 mL of water, Adjust with phosphoric 
acid to a pH of 2.5, and dilute with water to a finał 
volume of 1000 ml, 

Solution A: DIssoJve 18,4 g of sodium chlonde in 
250 mL of Buffer , add 250 mL of acetonitrile, and mix. 
Dilute the solution with water to a finał volume of 
1000 mL. 

Solution B: Dissolve 3,2 g of sodium chloride in 250 mL 
of Buffer , add 650 mL of acetonitrile, and mix, Dilute 
the solution with water to a finał volume of 1000 mL. 

Mobile phase: See Table 1. 


Table 1 


Time 

Solution A 

Solution B 

(min) 

(%) 

f/ol 

0 

96 

1 

20 

83 

17 

30 

63 

37 

40 

96 

4 


[NOTĘ—Adjust the Mobile phase composition and the 
gradient by a parallel shrft to obtain a retention time 
of 78-23 min for the insulin glargine main peak.] 
System suitability solution: DissoTve the contents of 
one viaf of USP Insulin Glargine for Peak Identification 
RS in 0,3 mL of 0.01 N hydrochloric acid, and add 
7,7 mL of water. 

Standard solution 1: Dissolve the contents of one vtal 
of USP Insulin Glargine RS in 1,5 mL of 0.01 N hydro- 
chloric acid, transfer the solution to a 5-mL volumetric 
fiask, and dilute with water to volume. Dilute 4 mL of 
this solution to 10 mL in a volumetric fiask. 

Standard solution 2: Dissolve the contents of one vlai 
of USP Insulin Glargine RS in 1,5 ml of 0.01 N hydro¬ 
chloric acid, transfer the solution to a 10-mL volumetric 
fiask, and dilute with water to vo!ume. 

Standard solution 3: Dissolve the contents of one via! 
of USP Insufin Glargine RS in 1.5 mL of 0,01 N hydro- 
chloric acid, transfer the solution to a 5-mL volumetric 
fiask, and dilute with water to volume. Dilute 3 mL of 
this solution to 5 ml in a volumetrk fiask. 

Sample solution: Quantilatively dilute a portion of fn- 
jection with water to obtain a solution containing about 
40 USP Insulin Glargine Units/mL, 

Chromatographlc system 
(See Chromotograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Column: 3.0-mm x 25,0-cm; 4-ym packing LI 
Column temperaturę: 35° 

Flow ratę: 0.55 mL/min 
Injection voIume: 5 pL 
System suitability 

Sampfes: System suitability solution and Standard 
Solutions 

Suitability reguirements 

Resolution: NLT 2,0 for the ratio of the height of the 
O-Arg-insulin glargine peak to the height of the val- 
fey between the 0 A -Arg-insulin glargine peak and the 
i n s u I i n q I a rg i n e p ea k, Sys tem suitability solution 
Tailing factor: NMT 1.8 for the insulin glargine peak, 
System suitability solution 

Relative standard deviation: NMT 2.0%, calculated 
from six response factors from two dupficate injec- 
tions of eacn of the three Standard Solutions 1, 2 t and 
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Analysis 

Samples: Standard Solutions and Sample solution 
Measure the responses of the major peaks, Prepare a 
calibration curve based on the peak responses from 
the Standard Solutions versus the concentrations (USP 
Insulin Glargine Units/mL) using linear regression. 
Caleulate the potency, in USP Insulin Glarglne Units/mL, 
of the portion of Injection taken: 

Result - [(r v - b)fa ] x D 

r u ~ peak response of insulin glargine from the 
Sample solution 

h - y-intercept of the calibration curve 
o - slope of the calibration curve 
D - dilution factor used to prepare the Sample 
solution 

Acceptance cnteria: 95.0-105.0 USP Insulin Glargine 
Units/mL 

OTHER COMPONENTS 
o Zinc Determination 

Standard stock solution: 10 pg/mL of zinc in 0.01 N 
hydrochloric acid, from a tom merda! !y available zinc 
standard solution for atomie absorption 
Standard Solutions: 0.2, 0,4, and 0,6 pg/mL of zinc 
from the Standard stock solution diluted wlth 0.01 N 
hydrochloric acid 

Sample solution: Dilute 1 mL of Injection with 0.01 N 
hydrochloric acid to 100 ml. 

Blank solution: 0,01 N hydrochloric acid 
instrumental conditions 
(See Atomie Absorntbn Spectroscopy (852).) 

Modę: Atomie absorption 5 pectro photo metry 
Analytical wavelength: Zinc absorption linę at 213.9 
nm 

Plamę: Air-acetylene flame of suitable composition (for 
example, 11 L of air and 2 L of acetylene per mfn) 
Lamp: Suitable radiation source, such as zinc hollow- 
catnode or etectrodeless-dischargedamp (EDL) 

System suitability 

Samples: Standard Solutions and Blank solution 
Using the Standard Solutions and Blank solution, con- 
struci a calibration curve by plotting the absorbances 
of the Standard Solutions versus thelr concentrations, 
and draw the straight linę best fltting the three plot- 
ted points. 

Suitability reguirements 
Correlation coefficient: NLT 0,999 
Analysis 

Samples: Standard Solutions, Sample solution, and Biank 
solution 

Determine the concentration, C, rn pg/mL of zinc in the 
Sample solution using the calibration curve, 

Caleulate the amount of zinc in the portion of Injection 
taken: 

Result - C x D 

C = concentration of zinc in the Sample solution 
(fig/mL) 

D ~ dilution factor, 100 
Acceptance cnteria: 27.0-33.0 pg/mL 

IMPUR1TIES 
O Related Proteins 

Mobile phase, System suitability solution. Standard 
Solutions, Sample solution, Chromatographic system, 
and System suitability: Proceed as directed in the 
Assay. 


Analysis 

Sample: Sample solution 

Caleulate the pereentage of each individual insulin 
glargine related protein {%/*) in the portion of Injec- 
tion taken: 

Result = (n/rr) x 1 00 

r, = peak response of the insulin glargine related 
protein 

r T - sum of the responses for all of the peaks 
Caleulate the total pereentage of Insulin glargine related 
proteins in the portion of Injection taken: 

Resuit = IMk 

Acceptance cnteria: NMT 0.5% of any !ndividuat insu¬ 
lin glargine related protein; NMT 2.0% of total insulin 
glargine related proteins 
a Limit or High Molecular Weight Proteins 

Mobile phase: Prepare a mixlure of acetonitrile, water, 
and glacial acetic acid (300:400:200), Adjust with con- 
centrated ammonia (25%—30%) to a pH of 3,0, and 
dilute with water to a finał volume of 1000 mL. 

System suitability solution: Dissolve 15 mg of insulin 
glargine containing morę than 0.4% high molecular 
weight proteins in 1.5 mL of 0.01 N hydrochloric acid. 
Dilute with water to a finał volume of 10 ml, [Notę— 
insulin glargine containing the indScated pereentage of 
high molecular weight proteins may be prepared oy in- 
cubating insulin glargine at 100° for 1.5-3 k] 

Sample solution: Quantitative!y dilute a portion of In- 
jection with water to obtain a solution containing about 
40 USP Insulin Glargine Units/mL 
Chromatographrc system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 276 nm 

Cotumn: Iwo S.O^mm x 30-cm columns in senes; 

5-pm packing L20 
Column temperaturę: Amblent 
Flow ratę: 0.5 mL/min 
Injection volume: 100 pL 
System suitability 
Sample: System suitability solution 
[NOTĘ —The retention time for the insulin monomer is 
about 35 min, and the high molecular weight proteins 
elute earlierj 
Suitability requirements 

Resolution: The ratio of the height of the high mo¬ 
lecular weight proteins peak to the height of the val- 
ley between the high molecular weight proteins peak 
and the insulin glargine peak is NLT 2. 

Tailing factor: NMT 2.0 for the insulin glargine peak 
Analysis 

Sample: Sample solution 

Measure the areas of the peak responses, disregarding 
any peaks havlng retention limes greater than that of 
the insulin monomer. 

Caleulate the pereentage of high molecular weight pro¬ 
teins in the portion qt Injection taken: 

Result = [Xrn/(Xrn + Tm)] x 100 

Zr H ~ sum of the responses for all peaks having 
retention tlmes less than that of insulin 
glargine 

r M = peak response of insulin glargine 
Acceptance criteria: NMT 0.3% 

SPECIFIC TESTS 

* PH (791): 3,5-4.5 

® BACTER1AL ENDOTOXfNS Test (85): NMT 80 USP Endotoxfn 
Units/100 USP Insulin Giargine Units 




USP 40 


Official Monographs / Insulin 4615 


* Sterility Tests (71): Meets the reguirements when 

tested as dlrected for Test for Sterility of the Product to be 
Examined, Membranę filtration 

* Particulate IWatter in Inj ections (788): Meets the re- 
quirements for small-volume rnjections 

* Injections and Impłanted Drug Products (1): Meets the 
reąuirements 

ADDITIONAL REQUIREMENT5 

■ Packaging and Storage: Preserve In the unopened mul- 
tiple-dose Container provided by the manufacturer. Do 
not repackage, Storę in a refrigerator, protected from 
sunligfit, and avoid freezing. 

* Labeung: States that it has been prepared with Insulin 
Glargine produced by methods based on recombinant 
DNA technology. Label It to State that it is to be stored 
in a refrigerator and that freezing is to be avoided. The 
label States the potency in USP Insulin Glargine Unfts/mL 

* USP Reference Standards (11) 

USP Endotoxin RS 
USP Insulin Glargine RS 
USP Insulin Glargine for Peak Identification RS 
Contains insulin glargine and 0 A -Arg4nsulin glargine. 


Insulin Humań 


GMOCCTSl CSUOLEKrC N 
fvhqhlcg5h lvealyiv& ERfirmpKt 

C^H^N^O^S* * 5807.57 

Insulin (human) [11061-68-0], 

DEFINITION 

Insulin Humań is a two-chain peptide hormone eonsistrng of 
51 amino acids, and its structure corresponds to native 
insulin produced In vivo by the beta cells of the pancreas. 
The A-chain is composed of 21 amino acids, and the B- 
chain b composed of 50 amino acids. It is either pro¬ 
duced by methods based on recombinant DNA techno!- 
ogy or aerived by enzymatic modification of insulin from 
porcine pancreas to cnange the amino acid sequence ap- 
propriately. The presence of host celi DNA m Insulin 
Humań is process-specific. The capability of the process to 
dear host-derived DNA requires yalidatlon and is deter- 
mined by validated methods. Its potency is NLT 27,5 USP 
Insulin Humań Units/mg, calculated on the dried basis. 
[Notę—O ne USP Insulin Human Unit ts equivalent to 
0.0347 mg of pure Insulin Human.] 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampie 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 

* B. PH Y SI CO C HEMIC Al AnALYTTCAL PROCEDURES FOR INSULINS 

( 121 * 1 ), Peptide Mapping 

Proceed as directed, except use the following Mobile 
phase and System suitability^ It meets the reguirements* 
Mobile phase: See Tobie 1. 


Table 1 


Time 

(mini 

Soiution A 

j 

Solution B 

(%) 

0 

90 

10 

60 

30 

70 

65 

0 

100 

70 

0 

100 

71 

90 

10 

86 

90 

10 ■ 


System suitability 
Sample: Standard solution 
Suitability reguirements 

Resolution: NLT 3.4 between digest fragments II and 
III 

Tailing factor: NMT 1,5 for digest fragments tl and 
III 

Chromatogram simifarity: tdentify the peaks due to 
digest fragments I, ll y III, and IV in the Standard solu- 
tion . The chromatogram of the Standard solution cor¬ 
responds to that of the ty pica I chromatogram pro- 
yided with USP Insulin Human RS. 

AS5AY 
* Procedurę 

Solution A: Dissolve 28,4 g of anhydrous sodium sulfate 
in 1000 mL of water. Pipet 2.7 mL of phosphoric acid 
into the solution, and adjust with ethanolamine to a pH 
of 2,3, if necessary. 

Mobile phase: Acetonitrile and Solution A (26:74), 
[NOTĘ—The acetonitrile is warmed to NLT 20° to avoid 
precipitatlon.] 

System suitability solution: 1.5 mq/mL of Insulin 
Human in 0,01 N hydrochloric acid. Allow to stand at 
room temperaturę for NLT 3 days to obtain a solution 
containing NLT 5% of A-21 desamido insulin human. 
Standard solution: 1.5 mg/ml of USP Insulin Human 
RS in 0.01 N hydrochloric acid 

Sample solution: 1.5 mg/ml of Insulin Human in 0.01 
N hydrochloric acid 

[Notę —The Standard solution and Sampfe solution may 
be stored at room temperaturę for up to 12 h, or in a 
refrigerator for up to 48 h.] 

Chromatographk system 
(See Chromatograpny (62 1), System Suitability^ 

Modę: LC 

Detector: UV 214 nm 

Column: 4.6-mm x 15-cm; packing LI 

Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume: 20 pi 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 2.0 between insulin human and A- 
21 desamido insulin human, System suitability solution 
Tailing factor: NMT 1.8 for the insulin human peak, 
System suitability solution 

Reiative standard deviation: NMT 1.6%, Standard 
solution 
Anafysis 

Samples: Standard solution and Sample solution 
Measure the peak responses for insulin human and A-21 
desamido insulin human, 

Calculate the potency on the undried basis, In USP In¬ 
sulin Human Units/mg, of Insulin Human in the Sample 
solution: 

Result = (I/yio) x (Cs/G) 

Z ru = sum of the peak responses of insulin human 

and A-21 desamido insulin human from the 
Sampfe solution 

Zrs - sum of the peak responses of insulin human 
and A-21 desamido insulin human from the 
Standard soiution 

Cs - concentratlon of USP Insulin Human RS in the 
Standard solution (USP Insulin Human Units/ 
mL) 

C u - concentration of the Sample solution (mg/mL) 
Acceptance criteria: NLT 27.5 USP Insulin Human 
Units/mg, on the dried basis 
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OTHER C0MPONENTS 
* ZlNC Determination (591) 

Sample: 10 mg 

Acceptance criteria: NMT 1,0% on the dried basis 

PRGDUCT-RELATED SUBSTANCES AND IMPURITIES 
O REŁATED SUBSTANCES 

Solvent: Dlssolve 28.4 g of anhydrous sod Eu m su [f a te in 
1000 ml_ of water. Pipet 2.7 mL of phosphoric add into 
the soiutton, and adjust with ethanolamine to a pH of 
23, if necessary. 

Solution A: Acetonitrile and Solvent (18:82) 

Solution B: Acetonitrife and Sofvent (50:50) 

Mobile phase: See Tobie 2. 


¥«ble 2 


Time 

(min) 

Solution A 
(%) 

Solution B 

0 

78 

22 

36 

78 

22 

61 

36 

64 

67 

36 

64 

68 

78 

22 

78 

78 

22 


System suitability solution: 1.5 mg/ml of InsuEin 
Humań in 0.01 N hydroehloric acid AJ Iow to stand at 
room temperaturę for NIT 3 days to obtain a solution 
contaEning NLT 5% of A-21 desamido insulin human. 
Standard solution A: 3.75 mq/mL of U5P Insulin 
Humań RS in 0.01 N hydrochToric add 
Standard solution B: Pipet 1 mL of Standard solution A 
into a 10-mL valumetric fiask, dii u te with 0.01 N hydro- 
ehJoric acid to volume, and mix (0375 mq/mL), 
Standard solution C: Pipet 1 mL of Standard solution B 
into a 10-mL volumetric fiask, dilute with 0.01 N hydro- 
chloric acid to yotume, and mix (0.0375 mg/mL). 

[Notę—T he three Standard Solutions may be stored at 
room temperaturę for up to 12 h or in a refrigerator 
for up to 48 h.] 

Sample solution: 3.75 mg/mL of Insulin Humań in 0.01 
N hydrochloric add. Prepare the solution in a capped 
vial, cap the viai, and shake gently to dissolve. Storę the 
solution at room temperaturę for NMT 2 h, or En a 
refrigerafor for NMT 12 h. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 
Column: 4.6-mm x 25-cm; packing LI 
Column temperaturę; 40 D 
Flow ratę; 1 mL/min 
Injection voiume: 20 pL 
System suitability 

Adjust the Mobile phase composition and the duration 
of the Esocratic elution to obtain a retention time be¬ 
tween 15 and 25 min for the main insulin human 
eak, with A-21 desamido insulin human eluting just 
efore the start of the gradient elution phase. 

Samples: System suitability solution, Standard solution 
A , Standard solution B, and Standard solution C 
Suitability requirements for the System suitability 
solution 

Resolution: NLT 2.0 between Insulin human and A- 
21 desamido insulin human 
Tailrnp factor: NMT 1.8 for the insulin human peak 
Suitability reąuirements for the Standard Solutions 
Caleulate the factor Kn 

X } = (r B /r A ) x D 

rs - peak response from Standard solution B 

r Ą = peak response from Standard solution A 


D ~ dilution factor, 10 

Result: Between 0.91 and TO9 
Caleulate the factor X 2 : 

X> ~ ( r c /r A ) x D 

rc - peak response from Standard solution C 

fA ~ peak response from Standard solution A 

D - dilution factor, 100 

Result; Between 0.7 and 1.3 
Analysis 

Sample: Sample solution 
Caleulate the percentage of insulin human, A-21 
desamido insulin human, and other impurities In the 
portion of Insulin Human taken. 

Caleulate the percentage of Insulin human (%/): 

Result - (nfrf) x 100 

n - peak response of insulin human 
n ~ sum of the responses of all the peaks 
Caleulate the percentage of A-21 desamido insulin 
human (%D); 

Result = (r^/rr) x 100 

ro = peak response of A-21 desamido insulin 
human 

rj - sum of the responses of all the peaks 
CaEculate the percentage of other insulin human related 
subsfances: 

Result = 100 - (%/ + %D) 

Acceptance criteria 

lndividual impurities: NMT 2.0% of A-21 desamido 
insulin human 

Total impurities: NMT 2.0%, exdud1ng A-21 
desamiao insufin human 

« Physicochemical Analytical Procedures for Insulins 

(121.1), Umit of High Molecular Weight Proteins: Meets 

the requErements 

Acceptance criteria: NMT 1.0% 

PROCE55 RELATED IMPURITIES 

o Single-Chain Precursgr Content: The single-chain pre- 
cursor content of insulin Human produced by recombi- 
nant DNA technology or the proinsulin content of insulin 
Human derived from porcine is NMT 1 0 ng/mg, deter- 
mined by a validated method. 

* Host Cell Protein: The residua! host celi protein content 

is NMT 10 ng/mg, determined by a validated method or 
demonstrated by a validated process. 

SPEOEIC TESTS 

* Insulin Assays (121), Bioideńtity Test: Meets the 

reguirements 

o LOSS ON DRYING (731) 

Sample: 200 mg 

Analysrs: Dry the Sample at 105 D for 16 h. 

Acceptance criteria: NMT 10.0% 

* Bacterial Endotoxins Test (85): NMT 10 USP Endotoxin 

Units/mg of Insulin Human 

* Microbsal Enumeration Tests (61) and Tests for Speca 

FIED Microorganesms (62): The total bacterial count 
does not exceed 300 cfu/g, the test being performed on 
a portion of 0.2 g, accurately weighed. 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 

Storę in a freezer and protect from light. 

* Labeling: Label it to indicate that it has been produced 

by methods based on recombinant DNA technology or 
that it is derived by enzymatic modification of insulin 
from porcine panereas. 











USP 40 


Officiol Monographs / Insulin 4617 


• USP Reference Standards (11) 
USP Endotoxfn RS 
USP Insulin Humań RS 


Insulin Humań Injection 

DEFINmON 

Insulin Humań Injection is an jsotonic, stenie solution of In¬ 
sulin Humań in Water for Injection. It has a potency of 
NLT 95.0% and NMT 105.0% of the potency stated on 
the label, expressed in USP Insulin Humań Units/mL. 

IDENTIFICATION 

* A. The retention time of the major peak of Sample solu¬ 

tion A or Sample solution B eorresponds to that of the 
Standard solution t as obtained in the Assay. 

ASSAY 

* Procedurę 

Solution A: Di$$ofve 28.4 g of anhydrous sodium sulfate 
in 1000 mL of water. Pipet 2.7 mL of phosphoric acid 
into the solution, and adjust with ethanolamine to a pH 
of 23, if necessary. 

Mobile phase: Aceton itnle and Solution A (26:74). 

[Notę —The aceton i tri le is warmed to NLT 20° to avoid 
predpftation.] 

System suitability solution: 1.5 mg/ml of insulin 
human in 0.01 N hydrochloric adcf Allow to stand at 
room temperaturę for NLT 3 days to obtain a solution 
containing NLT 5% of A-21 desamido insulin human. 
Standard solution: 1.5 mg/mL of USP Insulin Humań 
RS in 0.01 N hydrochloric acid 

Sample solution A (for Injection labeled as containing 
40 USP Insulin Human Units/mL): Add 2.5 pL of 9.6 N 
hydrochloric acid for each ml of an accurately meas- 
ured voiume of Injection. Allow the suspension, if pres- 
ent, to clarify, and mix, 

Sample solution B (for Injection labeled as containing 
100 USP Insulin Human Units/mL): Add 2.5 pL of 9.6 
N hydrochloric acid for each ml of an accurately meas- 
ured volume of Injection. Allow the suspension, if pres- 
ent, to clarify, ano mix. [NOH —Pooling severaJ package 
units may be necessary to obtain sufficient volume of 
the sample.] Pipet 2 mL of this solution into a 5-mL 
volumetrfc fiask, dilute with 0.01 N hydrochloric add to 
vołume, and mtx. 

Chromatographic system 
(See Chromatograpny (621X System Suitability.} 

Modę: IC 

Detector: UV 214 nm 
Column: 4.6-mm x 15-cm; packing LI 
Colurnn temperaturę: 40 c 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 2.0 between insulin human and A- 
21 desa mido insulin human, Sys tem suita bili ty solu tiot j 
T ailing factor: NMT 1.8 for the insulin human peak, 
System suitability solution 

Relatlve standard deviation: NMT 1.6%, Standard 
solution 
Analysis 

Samples: Standard solution and either Sample solution 
A or Sample solution B 

Measure tne peak responses for insulin human and A-21 
desamido Insulin human. Calculate the potency, in 
USP Insulin Human Units/mL, of the Injection takeo: 

Result = (LrJlh) xC s x D 


Tr u = sum of the peak responses of insulin human 
and A-21 desamido Insulin human from the 
Sample solution 

Jjj - sum of the peak responses of insulin human 
and A-21 desamido insulin human from the 
Standard solution 

Q - concentration of USP Insulin Human RS tn the 
Standard solution (USP Insufin Human Units/ 
mL) 

D - dilution factor used to prepare the Sample 
solution 

Acceptance criteria: 95.0%-105.0% of the potency 
stated on the labę!, expressed in USP Insulin Human 
Units/mL 

OTHER COMPONENTS 

■ Zinc Determination (591): 10-40 pg for every 100 USP 
Insulin Human Units 

PRODUCT-RELATED SUBSTANCES AND IMPUR1TIE5 

* PHVSICOCHEMICAL ANALYTICAL PROCEDURES FOR INSULIN*, 

Limit of High Molecular Weight Proteins (121,1) 

Proceed as directed in Limit of High Molecular Weight Pro- 
teins, except prepare the following Sample solution . It 
meets the requirements. 

Sample solution: Quantitatively add 4 pi of 6 N hydro- 
chloric add to each mL of an accurately measured vol- 
ume of Injection, and mix. 

Acceptance criteria: NMT 1,7% 

5PECIFIC TESTS 

* PH (791): 7.0-7.8 

* Particulate Matter in Injections (788): Meets the re- 

ąuirements for smallwolume injections 

* Bacterial Enootoxins Test (85): NMT 80 USP Endotoxin 

Units/100 USP Insulin Human Units 
o Sterility Tests (71): Meets the reguirements when 
tested as directed in Test for Sterility of the Praduct to Be 
Examined, Membranę Filtration 

* Injections and Implanted Drug Products (1): Meets the 

requirements 

ADDITIONAL REQUIREMENTS 

® Packacing and Storage: Preserve and dispense in the 
unopened, multiple-dose Container provided by the man- 
ufacturer. Storę In a refrigerator, protect from sunlight, 
and avord freezlng, 

* Labeling: La bel it to indicate that it has been prepared 

with Insulin Human produced by methods based on re- 
combinant DNA technology or that it is derlved by enzy- 
matic modification of insulin from porcine pancreas. La- 
bel it to State that it is to be stored In a refrigerator and 
that freezing is to be avoided, The la bel States the po¬ 
tency in USP insulin Human Units/mL, 

* USP Reference Standards (11) 

USP Endotoxin RS 
USP Insulin Human RS 


Human Insulin Isophane Suspension 
and Human Insulin Injection 

DEFINITION 

Human Insulin Isophane Suspension and Human Insulin fn- 
jection is a stenie buffered suspension of insulin Human, 
complexed with Protaminę Sulfate, in a solution of Insulin 
Human. Its potency, based on the sum of its insulin and 
desamido insulin components as determsned in the Assay , 
is NLT 95,0% and NMT 105.0% of the potency stated on 
the fabel, expressed in USP Insulin Human Units/mL. 
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IDENTIFICATION 

* A. The retention time of the major peak of Sampie solu- 

tion A or Sampie solution 8 corresponds to that of the 
Standard solution, as obtained in the Assay. 

ASSAY 

* Procedurę 

Sofution A: Dtssolve 28,4 g of anhydrous sodium suffate 
in 1000 ml of water Pipet 2.7 ml of phosphorit add 
into this solution, and adjust with ethanolamine to a pH 
of 23, if necessary. 

Mobile phase: Acetonitrile and Solution A (26:74). 

[Notę—T he acetonitrile is warmed to NLT 20° to avoid 
precipitation.] 

System sultability solution: 1.5 mg/mL of insulin 
human in 0.01 N hydrochloric acitL Allow to stand at 
room temperaturę for NLT 3 days to obtain a solution 
containing NLT 5% of A-21 desamido insulin human. 
Standard solution: 1.5 rng/mt of USP insulin Human 
RS in 0.01 N hydrochloric acid 
Sampie solution A (for Injection labeled as containing 
40 USP Insulin Human Units/mL): Add 2.5 pL of 9.6 N 
hydrochloric acid to each mL of an accurately measured 
vofume of Injection. Allow the suspension to cJarify, and 
mix. 

Sampie solution B (for Injection labeled as containing 
100 USP Insulin Human Units/mL): Add 2.5 pL of 9.6 
N hydrochloric acid to each mL of an accurately meas¬ 
ured volume of Injection. Allow the suspension to clar¬ 
ify, and mix. [NOTĘ—Poofing of several package units 
may be necessary to obtain sufficient volume of the 
sampie.] Pipet 2 mL of this solution into a 5-mL volu- 
metric fiask, dilute with 0.01 N hydrochloric acid to voJ- 
unrie, and mix. 

Chromatographic system 
(See Chromatography (621), System Sultability ,) 

Modę: LC 

Detector: UV 214 nm 

Cofumn: 4.6-mm x 15-cm; packing LI 

Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System sultability 

Samples: System suitahility solution and Standard 
solution 

Sultability requirement$ 

Resolution: NLT 2.0 between insulin human and A- 
21 desamido insulin human, System suitahility solution 
Taillng factor: NMT 1.8 for the insulin human peak. 
System suitahility solution 

Relative standard deviation: NMT 1.6%, Standard 
sofution 
Analysis 

Samples: Standard solution and either Sampie sofution 
A or Sampie solution 8 

Caicufate the potency, in USP Insulin Human Units/mL, 
of the Injection taken: 

Result = (Iru/Zcs) x Qx D 

= sum of the peak responses of insulin human 
and A-21 desamido insulin human from the 
Somple solution 

Zr$ = sum of the peak responses of insulin human 
and A-21 desamido insulin human from the 
Standard solution 

C s = concentration of USP Insulin Human RS in the 
Standard solution (USP Insulin Human Units/ 
mL) 

D - dilution factor used to prepare the Sampie 
solution 

Acceptance criteria: 95.0%-105.0% of the potency 
stated on the label, expressed in USP Insulin Human 
Units/mL 


OTHER COMPONENTS 

* Zinc D eter (vi im ation (591): 0.02-0.04 mg for every 100 

USP Insulin Human Units 

PRODUCT-RELATED 5UBSTANCE5 AND IMPURITfES 

* Pmysicochemical Analytical Procedures FOR INSULINS, 

Limit of High Moieculor Weight Proteins (121.1) 

Proceed as directed in <121.1), excepl for the Sampie 
solution, It meets the reguirements of Limit of High Mo- 
tecular Weight Proteins . 

Sampie solution: Quantltatively add 4 pL of 6 N hydro- 
chloric acid/ml of an accurately measured volume of 
Injection, and mix. 

Acceptance criteria: NMT 3.0% 

SPECIFIC TESTS 

* Soluble Insulin Human Content 

[Notę—U se one of the two methods listed below.] 
Method 1 

Mobile phase. System sultability solution. Standard 
solution, Chromatographic system, and System sult¬ 
ability: Proceed as directed in the Assay. 

Soluble insulin sampie solution: Maintain the tem¬ 
peraturę at 25 ± 1° throughout the Analysis . Transfer 
5.0 mL of Injection to a eentrifuge tubę. Add 20 j.tL of 
1 N sodium hydroxide, and adjust with 0.05 N hydro- 
chloric acid or 0.05 N sodium nydroxide to a pH of 
8.20 ± 0,02 if the total zinc concentration is approxi- 
mately 20 pg/mL, or adjust to a pH of 8.35 ± 0.02 if 
the total zinc concentration is approximately 30 Lig/ 
mL, Record the volume (V A ), in pL, of add or baśe 
needed to adjust the pH. Allow to stand for 1 h. Cen- 
trifuge, transfer the supernatant to another eentrifuge 
tubę, and repeat the centrffugatbn. Transfer 2 mL of 
the supernatant to another tubę, add 5 pL of 9.6 N 
hydrochloric add, and mix. 

Total insulin sampie solution: Transfer 2 ml of Injec- 
tion to a suitable vessel, add 5 pi of 9.6 N hydrocnlo- 
ric add, and alfow the suspension to darify, Dilute the 
resulting solution with 0.01 N hydrochloric add to the 
same theoretical concentration of insulin as the Soluble 
insulin sampie solution. [Notę—F or example, if Injection 
is labeled to contain 20% soluble insulin, the dilution 
factor Is 100/20 = 5J 
Analysis 

Samples: Soluble insulin sampie solution and Total in - 
sulin sampie solution 

Calculate the auantity of soluble insulin human as a 
percentage of the total insulin content of the 
Injection: 

Resuft = (la/Irr) x {{V T + Va)/V] x (100/D) 

Zr s = sum of the peak responses of insulin human 
and A-21 desamido insulin human from the 
Soluble insulin sampie solution 
Zfj ~ sum of the peak responses of insulin human 
and A-21 desamido insulin human from the 
7ofa/ insulin sampie solution 

Vt ~ sum of initial volume (5000 pL) of Injection to 
be transferred to a eentrifuge tubę and 20 pL 
of 1 N sodium hydroxide to be added to 
Injection for the Soluble insulin sampie 
solution , 5020 pL 

V A - volume added to adjust the pH of the Soluble 
insulin sampie solution (pL) 

Vi = initial volume of Injection to be transferred to 
a eentrifuge tubę for the Soluble insulin 
sampie solution , 5000 pL 

D = dilution factor used to prepare the Total insulin 
sampie solution 

Acceptance criteria: The percentage of soluble insulin 
human is In the rangę L ± 5, where L Is the percentage 
of soluble Insulin human stated on the product label. 
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Method 2 

Mobile phase and Chromatographic system: Proceed 
as directed in the Assay, except use 50 pL for Injection 
volume. 

OJ M Tris buffer: Dissolve 3.54 ± 0.01 g of tris(hy- 
droxymethyl)aminomethane hydrochloride and 3.34 ± 
0.01 g of tns(hydroxymethyl)aminomethane in 500 mL 
of water, The pH of this solution must be between 
8.15 and 8.35. If the pH is outside of this rangę, dis* * 
card the solution and prepare fresh; do not aajust the 
pH. 

System suitabllity solution: Dissolve about 0.14 mg of 
insulin human in 1.0 mL of 0.01 N hydrochloric add. 
Allow to stand at room temperaturę for NLT 3 days to 
obtain a solution containing NLT 5% of A-21 
desamido insulin human. 

Soluble insulin sample solution: Dilute a suitable vol- 
ume of Injection with 0.1 M Tris buffer to obtain a 
solution containing about 6 USP Insulin Human Unfts/ 
mL of soluble insulin (e.g., 2 mL of 70/30 Injection 
containing 100 USP Insulin Human Units/mL would be 
dilufed with 8 mL of 0.1 M Tris buffer to obtain a fil- 
trate that contains 6 USP Insulin Human UnrEs/mL of 
soluble insulin), Immerse the Container in a water bath 
at 25 ± 1° for 30 ±2 min. Immediately pass this solu¬ 
tion through a 0.2-jim f liter using a disposable syringe. 
Transfer 2 parts of the filtra te to a suitable vessel, and 
add 1 part 0.2 N hydrochloric acid. [Notę—F or exam- 
ple, the dilution factor for the Soluble insulin somple 
solution that contains 30% soluble insulin is (5 x 3)/2 = 
7.5,] 

Total insulin sample solution: For each mL of Injec- 
tion add 3.0 jiL of 9.6 N hydrochloric acid, mix, and 
allow the suspension to clarify, Dilute the resulting so¬ 
lution with 0.01 N hydrochloric acid to 4 USP Insulin 
Human Units/mL (e.g., if the product is labeled to 
contarn a total of 100 USP insulin Human Units/mL, 
the dflution factor is 25). 

System suitabllity 

Make adjustments as necessary to obtain a retention 
time for insulin human between 10 and 17 min. 
Samples: System suita bili ty solution , five replicate 
injections 

[Notę—T he retention time for human insulin is between 
10 and 1 7 min.] 

Suitabllity reguirements 

Resolution; NLT 2.0 between insulin human and A- 
21 desamido insulin human 
Tailing factor: Between 0.8 and 1,5 for the insulin 
human peak 

Relative standard deviation: NMT 1.6% 

Analysis 

Samples: Soluble insulin somple solution and Total in¬ 
sulin sample solution 

Calculate the guantity of soluble insulin human as a 
percentage of the total human insulin content of the 
Injection: 

Result = (WXr r ) x (D$/Dr) x 100 

= sum of the peak responses of insulin human 
and A-21 oesamido insulin human from the 
Soluble insulin sample solution 
Xr r - sum of the peak responses of insulin human 
and A-21 desamido insulin human from the 
Total insulin sample solution 
D s - diiution factor used to prepare the Soluble 
insulin sample solution 

Dr = dilution factor used to prepare the Totol insulin 
sample solution 

Acceptance criteria: The percentage of soluble insulin 
human is in the rangę L ± 5, where i is the percentage 
of soluble insulin human stated on the product label. 


* PH (791): 7*0-7.8 

* Bacterial Endotgkiws Test (85); NMT 80 USP Endotoxin 

Units/100 USP Insulin Human Units 

* Sterility Tests (71): Meets the requirements when 
tested as directed in Test for Sterility of the Product fo Be 
Examined f Membranę Filtration and Injection being filtered 
immediately after it Has been put into a solution using a 
va!idated suitable solvent. 

ADDITIONAL REQUIR£MENT5 

* Packaging and Storace: Preserve in the unopened, mul- 
tiple-dose Container provided by the manufacturer Storę 
in a refrigerator, protect from suniight, and avoid 
freezing. 

* Labelinc: The Injection Container label States that the In- 
jection is to be properfy resuspended before use, Label it 
to indicate that it has been prepared with Insulin Human 
produced by methods based on recombinant DNA tech- 
nology or that it is derived by enzymatic modification of 
insulin from porcine pancreas. Label it to State that it is 
to be stored in a refrigerator and that freezing is to be 
avoided. The label States the potency in USP Insulin 
Human Units/mL and the percent ratio of Human Insulin 
Isophane Suspension to soluble Human Insulin Injection. 

* USP Reference Standards (11) 

USP Endotoxin RS 
USP Insulin Human RS 


Isophane Insulin Suspension 

DEFINITION 

Isophane Insulin Suspension is a stenie suspension of 
zinc-insulin crystals and Protaminę Sulfate in buffered 
Water for Injection, combined in a manner such that the 
solid phase of the suspension consists of crystals com- 
posed of insulin, protaminę, and ztnc. The Protaminę SuL 
fate is prepared from the sperm or from the maturę testes 
of fish bel ongi ng to the gen us Oncorhynchus Suckley, or 
Salmo Linne (Fam, Salmonidae). Its potency, based on the 
sum of its insulin and desamido insulin components, is 
NLT 95.0% and NMT 105.0% of the potency stated on 
the label, expressed in USP Insulin Units/mL. 

BDENTiFICATION 

• A. The retention time of the insulin peak of Sample solu¬ 
tion A or Sample solution B corresponds to that of the 
appropriate species of the Identification solution, as ob- 
tainea in the Assay . [Notę—I t may be necessary to mject 
a mixture of Sample solution and Identification solution ,] 

ASSAY 

« PROCEDURĘ 

Solution A; Dissolye 28,4 g of anhydrous sodium sulfate 
in 1000 mL of water. Pipet 2.7 mL of phosphoric add 
into the solution, and adjust with ethanofamine to a pH 
of 2.3, if necessary. 

Mobile phase: Acetonitrile and Solution A (26:74). 

[Notę —The acetonitrile is warmed to NLT 20° to avotd 
precrpitation.] 

System suitabllity solution: 1.5 mg/mL of insulin of 
the appropriate species, either insulin beef or insulin 
park, in 0.01 N hydrochloric acid. For insulin of mixed 
species, prepare a solution containing 1.3 mg/mL of in¬ 
sulin beef and 0.25 mg/mL of insulin pork in 0.01 N 
hydrochloric acid. Allow to stand at room temperaturę 
for NLT 3 days to obtain a solution containing NLT 5% 
of A-21 desamido insulin, 

Identification solution: 0,6 mg/mL of USP Insulin Beef 
RS and 0.6 mg/mL of USP Insulin Pork RS in 0,01 N 
hydrochloric add. [Notę—T he Identification solution may 
be stored at room temperaturę for up to 12 h or in a 
refrigerator for up to 48 h,] 
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Standard solution: 1.5 mg/mL of either USP Insulin 
Beef RS or USP Insulin Pork RS m 0.01 N hydrochloric 
add* For insulin of mlxed spedes, prepare a solution 
contaming 1.3 mg/mL of USP Insulin Beef RS and 
0*25 mg/mL of USP Insulin Pork RS in 0.01 N hydro- 
chloric add. 

Sample solution A (for Suspension iabeled as containing 
40 USP Insulin Units/mL): Add 2.5 piL of 9*6 N hydro- 
chloric add for each mL of an accurately measured vo3- 
ume of Suspension. Allow the suspension to darify, and 
mix, 

Sample solution B (for Suspension Iabeled as containing 
100 USP Insulin Units/mL): Add 2.5 pL of 9*6 N hydro- 
chloric add for each mL of an accurately measureef vol- 
ume of Suspension. Allow the suspension to darify, and 
mlx, [Notę—P ooling severa] package units may be nec- 
essary to obtain suffident vofume of the sample.] Pipet 
2 mL of this solution into a 5-mL volumetric fiask, di lute 
with 0*01 N hydrochloric add to voIume, and mix. 
Chromatographic system 
(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 214 nm 
Column: 4.ó-mm x 15-cm; packi ng LI 
Column temperaturę: 40 D 
Flow ratę: 1 m L/min 
Injection voEume: 20 j.iL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability requirements 
Resolutton; NLT 2.0 between insulin and A-21 
desamido insulin, System suitability solution 
Tailing factor: NMT 1.8 for the insulin peak, System 
suitability solution 

Re1ative standard deviation: NMT 1 *6%, Standard 
solution 
Analysis 

Samples: /den t/f/ca t/on solution , Standard solution , and 
either Sample solution A or Sample solution B 
Measure the peak responses for insulin and A-21 
desamido insulin of the appropriate spedes, using the 
chromatogram of the Identification sofution to identify 
the insulin peaks. 

For Suspension pre pa red from a single spedes, calculate 
the potency, In USP Insulin Units/mL, in the portlon of 
Suspension taken: 

Result = (ZnJZrs) x Qx D 

Z ru = sum of the peak responses of insulin and A-21 
desamido Insulin from the Sample solution 
= sum of the peak responses of insulin and A-21 
desamido Insulin from the Standard solution 
Cs ~ concentration of either USP Insulin Beef RS or 
USP Insulin Pork RS in the Standard solution 
(USP Insulin Units/mL) 

D - dilution factor used to prepare the Sample 
solution 

For Suspension prepared from a mixture of insulin beef 
and insulin pork, calculate the total potency as the 
sum of the potencies of Insulin beef and insulin pork, 
determined separately, as direcled above. 

Acceptance criteria: 95,0%-l 05.0% of the potency 
stated on the tabel, expressed in USP Insulin Units/mL 

OTHER COMPONENTS 

• ZlNC Determination (591): 10-40 pg for every 100 USP 

Insulin Units 

PRODUCT-RELATED SUB5TANGES AND IMPURITIES 

• Physicochemical Analytical Procioures for Insulin* 

(1214), Limit of High Moiecuiar Weight Proteins 


Proceed as directed In Limit of High Moiecuiar Weight Pro¬ 
teins , except prepare the fol łowi ng Sample solution, It 
meets the reguirements. 

Sample solution: Quantitatively add 4 pL of 6 N hydro¬ 
chloric acid to each mL of an accurately measured vo\- 
ume of Suspension, and mix. 

Acceptance criteria: NMT 3.0% 

SPEOF1C TE5TS 

* Insulin in the Supernatant 

Sample solution: Centnfuge 10 mL of the Suspension 
at 1500 x g for 10 min. Use the supernatant. 

Analysis: Determlne the insulin content of the Sample 
solution by a suitable method. 

Acceptance criteria: NMT 1.0 USP Insulin Unlt/mL 

* PH (791): 7.0-7.8 

* Bacterial Endotokins Test (S5): NMT 80 USP Endotoxin 
Units/100 USP Insulin Units 

e Sterility Tests (71), Test for Sterility of the Product to Be 
Examined, Membranę FHtration; Meets the reguł rem ents 
when tested as directed, and the Suspension being 
filtered immediately after it has been put into solution 
using a validated suitable solvent 

ADDITIONAL requirements 

® Packaging and Storage: Preserve in the unopened, mul- 
tiple-dose Container provrded by the manufacturer* Do 
not repackage. Storę in a refrigerator, protect from sun- 
light, and avoid freezing. 

* Labeung: Label it to indicate the one or morę animał 
spedes to which it is related, as porcine, bovfne, or a 
mlxture of porcine and bovEne. II the Isophane insulin 
Suspension is madę from insulin that is purified, label it 
as such. The Suspension Container label States that the 
Suspension is to be shaken carefully before use. Labef it 
to State that it is to be sto red in a refrigerator and that 
freezing is to be avoided. The label States the potency in 
USP Insulin Units/mL. 

* USP Reference Standard* (11) 

USP Endotoxin RS 
USP Insulin Beef RS 
USP insulin Pork RS 


Isophane Insulin Humań Suspension 

DEFINITION 

Isophane Insulin Humań Suspension is a stenie suspension of 
zinc-insulin Humań crystals and Protaminę Sulfate in buh 
fered Water for Injection, combined in a manner such that 
the sofid phase of the suspension consrsts of crystals com- 
posed of Insulin human, protaminę, and zinc. Protaminę 
Sulfate Is prepared from the sperm or from the maturę 
testes of flsh belonging to the genus Oncorhynchus 
Suckiey, or Salmo Linne (Fam, Salmonidae), Its potency, 
based on the sum of its insulin and desamido insulin eorm 
ponents as determined in the Assay , is NLT 95.0% and 
NMT 105.0% of the potency stated on the label, ex- 
pressed in USP Insulin Human Units/mL. 

IDENTIFICATION 

® A* The retention time of the major peak of Sample solu¬ 
tion A or Sample solution B corresponds to that of the 
Standard solution , as obtained in the Assay. 

ASSAY 

e PROCEDURĘ 

Solution A: Dissolve 28*4 g of anhydrous sod rum sulfate 
in 1000 mL of water. Pipet 2.7 mL of phosphoric add 
into this solution, and adjust with ethanolamine to a pH 
of 2.3, if necessary* 
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Mobile phase: Acetonitrile and Soiution A (26:74). 
[Non—The acetonitrile is warmed to NLT 20° to avoid 
predpitation.] 

System suitability soiution: 1.5 mg/mL of insulin 
human in 0.01 N hydrochloric adcL Allow to stand at 
roorn temperaturę for NLT 3 days to obtain a soiution 
containing NLT 5% of A-21 desamido insulin human. 
Standard soiution: 1.5 mg/mL of USP Insulin Humań 
RS in 0.07 NI hydrochloric acid 

Sample soiution A (for Suspension labeled as containing 
40 USP Insulin Human Units/ml): Add 2.5 pL of 9,6 N 
hydrochloric acid to each mL of an accurately measured 
volume of Suspension. Allow the suspension to darify, 
and móc 

Sample soiution B (for Suspension labeled as containing 
100 USP Insulin Human Units/mL): Add 2.5 pL of 9.6 
N hydrochloric acid to each mL of an accurately meas¬ 
ured volume of Suspension. Allow the suspension to 
clarify, and mix. [Notę—P ooling of several package 
units may be necessary to obtain sufficient volume of 
the sample.] Pipet 2 mL of this soiution into a 5-mL 
volumetric fiask, dilute with 0.01 N hydrochloric acid to 
yolume, and mix. 

Chromatographic system 
(See Chromatography ( 621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Column: 4.6-mm x 15-cm; packing LI 

Column temperaturo: 40° 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

Suitability reguirements 

Resolution: NLT 2.0 betwcen insulin human and A- 
21 desamido insulin human, System suitability soiution 
Taifing factor: NMT 1.8 for the insulin human peak, 
System suitability soiution 

Reiatlve standard deviation; NMT 1.6%, Standard 
soiution 
Analysis 

Samples: Standard soiution and either Sampfe soiution 
A or Sample soiution B 

Calculate the potency, in USP Insulin Human Units/mL, 
of Suspension taken: 

Result = (Zfu/Trs) x Qx 0 

Zru - sum of the peak responses of insulin human 
and A-21 desamido insulin human from the 
Sample soiution 

Ir s = sum of the peak responses of insulin human 
and A-21 desamido insulin human from the 
Standard soiution 

Cs - concentration of USP Insulin Human RS in the 
Standard soiution (USP Insulin Human Units/ 
mL) 

D = dilution factor used to prepare the Sample 
soiution 

Acceptance criteria: 95,0%-l 05.0% of the potency 
stated on the labę!, expre$sed in USP Insulin Human 
Units/mL 

OTHER COMPONENTS 

* Zinc DETERMINATION (591): 0.021-0.04 mg for every 100 

USP Insulin Human Units 

PRODUCT-RELATED SUBSTANCES AND IMPUR1T1ES 

* Physicochemical Analytical Procedures for Insuuns, 

Limit of High Molecular Weight Proteins (121.1) 

Proceed as directed in (121.1), except for the Sample 
soiution . It meets the requirements of Limit of High Mo¬ 
lecular Weight Proteins. 


Sample soiution: Quantitatively add 4 iiL of 6 N hydro- 
chloric acid/mL of an accurately measured vo!ume of 
Suspension, and móc 
Acceptance criteria: NMT 3.0% 

SPECIFIC TEST5 
» Insulin in the Supernatant 

Sample soiution: Centrifuge 1 0 mL of Suspension at 
1500 x g for 10 min. LJse Fhe supernatant 
Analysis: Determine the insulin eon tent of the Sampfe 
soiution by a suitable method. 

Acceptance criteria: NMT 1.0 USP Insulin Human Unit/ 
mL 

* PH (791): 7.0-7.5 

* BACTERIAL ENDOTOXiNS Test (85): NMT 80 USP Endotoxin 

Units/100 USP Insulin Human Units 

* Sterility Tests (71): Meets the reguirements when 

tested as directed in Test for Sterility of the Pmduct to Be 
Lzamined, Membranę Filtration t and the Suspension being 
filtered immediately after it Has been put into soiution 
using a yalidated suitable solvent. 

ADDITI0NAL REQUIREMENTS 

* Packacing and Storage: Preserve in the unopened, mul- 

trple-dose Container provided by the manufacturer. Do 
not repackage. Storę in a refrigerator, protect from sun- 
Jrght, and avoid freezing. 

* Labeling: The Suspension Container label States that the 

Suspension is to be shaken carefufly before use. The la¬ 
beling States that it has been prepared with Insulin 
Human produced by methods based on recombinant 
DNA technology or that it is derived by enzymatic modi- 
flcation of insulin from porcine panereas. Label it to State 
that it is to be stored in a refhgerator and that freezing is 
to be avoided. The label States the potency in USP Insulin 
Human Units/mL. 

* USP Reference Standards (11) 

USP Endotoxin RS 
USP Insulin Human RS 


Insulin Lispro 

G[YEOCCTSI £SLYQLEHYC M 
FVNQHtifi$H LVEAIYLVĆG ERGFFYTKPT 


ChtHmNuOt* 5807.57 

Insulin (human), 28 B -L-lysfne-29 H -L-proline-; 

28M_-Lysine-29 B -L-proIineinsulin (human) [133107-64-9]. 

DEFINITION 

Insulin Lispro is identrcal in structure to Insulin Human, ex- 
cept that rt has łysinę and proline at positions 28 and 29, 
respectively, of the B-chain, whereas this sequence is re- 
versed in Insulin Human. Insulin Lispro is produced by 
methods based on recombinant DNA technology. The 
presence of host celi DNA in Insulin Lispro is process-spe- 
dfic The capabifity of the process to ciear host-derivea 
DNA reguires validation and is determined by validated 
methods. Its potency is NLT 27.0 USP Insulin Lispro Units/ 
mg, calculated on the dried basis. 

[Notę —One USP Insulin Lispro Unit is equiva!ent to 
0.0347 mg of pure Insulin Lispro.] 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution , as 
obtained in the Assoy. 
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O B. Physicochemical Analyucal Procedures for Insulins 

(121,1), Peptide Mapping 

Proceed as directed, except use the foliowi ng Flow ratę 
in the Chromatographic system and .System suitability , It 
meets the reguirements, 

Chromatographk system 
(See Chromatogmpny (621), System Suitability .) 

Flow ratę: 0,8 mL/min 
System suitability 
Sample: Standard solu lian 
Suitability requirements 

Resolution: NLT 3,4 between digest fragments II and 

III 

Tailing factor: NMT 1.5 for digest fragments II and 

II! 

Chromatogram similarity: fdentify the peaks due to 
digest fragments I, II, III, and IV in the Standard solu- 
tion . The chromatogram of the Standard solution cor- 
responds to that of the ty pita! chromatogram pro- 
vided with USP Insulin Lispro RS. 

AS5AY 
* Procedurę 

Solution A: 28,4 g of anhydrous sodium sulfate in 
1000 ml_ of water. Adjust with phosphoric acid to a pH 
of 2.3. 

Mobile phase: Acetonitrile and Solution A (51:149) 
System suitability solution: 1 mg/mL of Insulin Lispro 
in 0.01 N hydrochloric acid, Allow to stand at room 
temperaturę to obtain a solution containlng 0.8%-H% 
of A-21 desamido insulin lispro. 

Standard solution: About 0.7 mg/mL of USP Insulin 
Lispro RS in 0.01 N hydrochloric add 
Sample solution: About 0.8 mg/mL of Insulin Uspro in 
0,01 N hydrochloric add 
Chromatographk system 
(See Chromatogmpny (621}, System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Coiumn: 4.6-mm x 10-cm; packing LI 

Column temperaturę: 40° 

Flow ratę: 0.8 mL/min 
fnjection volume: 20 pL 
System suitability 

Adjust the Mobile phase to obtain a retention time of 
about 24 min for the main Insulin lispro peak. 

Sample: System suitability solution (three replicate 
Injections) 

Suitability reąuirements 

Resolution: NLT 3,0 between insulin lispro and A-21 
desamido insulin lispro 

Tailing factor: NMT 1,5 for the insulin lispro peak 
Reiative standard deviation: NMT 1.1% for the In¬ 
sulin lispro peak 
Analysis 

Sam pies: Standard solution and Sample solution 
Cakulate the potency on the undried basis, in USP In¬ 
sulin Lispro Units/mg, of insulin lispro In the Sample 
solution : 

Result = (Wd x (C s /Cu) 

Tu - peak response from the Sampie solution 

^ - peak response from the Standard solution 

Cs - concentration of USP Insulin Lispro RS in the 
Standard solution (USP Insulin Lispro Units/ 
mL) 

C v - concentration of the Sampie solution (mg/mL) 
Acceptance criteria: NLT 27,0 USP Insulin Lispro Units/ 
mg on the dried basis 


OTHER COMPONENTS 
* ZlNC DETERMINATION (591) 

Sample: 20 mg 

Acceptance criteria: Q.3O%-O.60% on the dried basis 

P RO D U CT-RELATED SUBSTANCES AND EMPURIT1ES 
a RELATED SUBSTANCES 

Solvent: 28.4 g of anhydrous sodium sulfate in 
1000 mL of water, Adjust with phosphoric acid to a pH 
of 2,3, 

Solution A: Acetonitrile and Solvent (1 8:82) 

Solution B: Acetonitrile and Solvent (50:50) 

Mobile phase: See Tobie 1. 
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System suitability solution: 3.5 mq/mL of Insulin Lłs- 
pro in 0,01 N hydrochloric add, AlTow to stand at room 
temperaturę to obtain a solution containlng 0.8%-ll% 
of A-21 desamido insulin lispro. 

Sample solution: 3.5 mg/mL of Insulin Lispro in 0,01 N 
hydrochloric add, [Notę—S torę this solution for NMT 
56 h In a refrigerator,] 

Chromatographic system 
(See Chromatogmpny (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Coiumn: 4.6-mm x 25-cm; packing LI 

Column temperaturo: 40° 

Flow ratę: 1 mL/min 
Injection voiume: 20 ]iL 
System suitability 

Adjust the Mobile phase compositlon and the duration 
of the isocratic elutlon to obtain a retention time of 
about 41 min for the main Insulin lispro peak, with A- 
21 desamido insulin lispro elutlng just before the start 
of the gradient elutlon phase, 

Sample: System suitability solution 
Suitability reguirements 

Resolution: NLT 2.5 between insulin lispro and A-21 
desamido insulin lispro 

Tailing factor: NMT 2.0 for the insulin lispro peak 
Analysis 

Sample: Sampie solution 
Cakulate the percentage of insulin lispro, A-21 
desamido insulin lispro, and other impurities in the 
portlon of Insulin Lispro taken. 

Cakulate the percentage of insulin lispro (%/): 

Result = (n/rl) x 100 

r ; - peak response of insulin lispro 

fj - sum of the responses of a!! the peaks 

Caiculate the percentage of A-21 desamido insulin 
lispro (%D): 

Result = (rp/rr) x 100 

r D - peak response of A-21 desamido insulin lispro 
rr = sum of the responses of ail the peaks 
Cakulate the percentage of other insulin lispro related 
substances; 


Result = 100 - (%/+ %D) 
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Acceptance criteria 

lndividual impurities: NMT 1,00% of A-21 desamido 
insulin lispro 

Other indmduai impurities: NMT 0,50% of any insu¬ 
lin lispro related substance 
Total impurities: NMT 2,00%, excluding A-21 
desamido insulin lispro 

* Physicochemical Analytical Procedurę* * for Imsulins 

(121.1), Limit of High Moiecular Wcight Protein si Mcets 
the requirements 

Acceptance criteria: NMT 0,25% 

PROCES5 RELATED IMPURITIES 

* Sincle-Chain Precursor Content: The single-chain pre- 
cursor content of Insulin Lispro is NMT 10 ng/mg r deter- 
mined by a yalidated method. 

* Hosr Celł Protein: The residua I host celi protein content 
is NMT 10 ng/mg, determined by a yalidated method or 
demonstrated by a yalidated process, 

SPECIFIC TESTS 

■ Insulin Assays (121), Bioidentity Test: Proceed as di- 
rected, except obtain the first blood specimen at 45 min, 
instead of 1 h, after the time of injection. Meets the 
requtrements. 

* LOSS on Drying (731) 

Sample: 300 mg 

Analysis: Dry the Sample at 105° for 16 h. 

Acceptance criteria: NMT 10.0% 

* Bacterial Endotoxins Test (85): NMT 10 USP Endotoxin 

Units/mg of Insulin Lispro, using the kinetic-chromogenic 
assay in Photometric Quantitative Technigues, Chromogenie 
Technique 

* M icrobial Enumeration Tests (61) and Tests for Speci- 
fied MiCROORGANiSMS (62): The total aerobic microbial 
count does not exceed 100 cfu/g, the test being per- 
formed on a portion of about 03 g, accuratefy weighed. 

ADDITIONAL REQUIREMENTS 

■ Packaging and Storage: Preserve in tight containers. 
Storę in a freezer and protect from light. 

* Labeung: Label it to indicate that it nas been produced 
by methods based on recombinant DNA technology, 

* USP Reference Standard* (11) 

USP Endotoxin RS 
USP Insulin Lispro RS 


Insulin Lispro Injectaon 

DEFINITION 

Insulin Lispro Injection is an isotonic, sterjle solution of Insu¬ 
lin Lispro in Water for Injection, It has a potency of NLT 
95,0% and NMT 105,0% of the potency statecf on the 
label, expressed in USP Insulin Lispro Units/mL, 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution f as 
obtained in the Assay. 

ASSAY 

9 Procedurę 

Solution A: 28,4 g of anhydrous sodiurn sulfate in 
1000 mL of water. Adjust with phosphoric acid to a pH 
oF 2.3, 

Mobile phase: Acetonitrile and Solution A (51:149) 
System suitability solution: 1 mg/mL of insulin lispro 
in 0,01 N hydrochloric acid. Allow to stand at room 
temperaturę to obtain a solution containing Q.8%-11% 
of A-21 desamido insulin lispro. 

Standard solution: 0,7 mg/mL of USP Insulin Lispro RS 
In 0.01 N hydrochloric acid 


Sample solution: Addify each mL of Injection with 3 jiL 
of 9,6 N hydrochloric acid, Quantitatively dilute a por¬ 
tion of the addified solution with 0,01 N hydrochloric 
acid to obtain a solution containing 20 USP Insulin Lis¬ 
pro Units/mL, 

Chromatographic system 
{See Chroma tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Column: 4.6-mm x 10-cm, packing LI 

Column temperaturę: 40° 

Flow ratę: 0.8 mL/min 
injection volume: 20 pL 
System suitability 

Adjust the Mobife phase to obtain a retention time of 
about 24 min for the main insulin lispro peak, 

Sample: System suitability solution (3 repfieate 
injections) 

Suitability reąuirements 

Resolution: NLT 3,0 between insulin lispro and A-21 
desamido insulin lispro 

Tailing factor: NMT 1.5 for the insulin lispro peak 
Re!ative standard deviation: NMT 1.1% for the in¬ 
sulin lispro peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the potency, in USP Insulin Lispro Units/mL, 
of the Injection taken: 

Result = (ru/fj) x Cs x D 

fu = peak response of insulin lispro from the 
Sample solution 

r$ s= peak response of insulin lispro from the 
Standard solution 

Ci = concentration of USP Insulin Uspro RS in the 
Standard solution (USP Insulin Lispro Units/ 
mL) 

D = dilution factor used to prepare the Sample 
solution 

Acceptance criteria: 95,0%-l 05,0% of the potency 
stated on the label, expressed in USP Insulin Lispro 
Units/mL 

OTHER COMPONENTS 

* Zinc Determination (591): 14^35 jtg for every 100 USP 

Insulin Lispro Units 

PRODUCT RELATED 5UB5TANCES AND IMPURITIES 

* Related Substances 

Solyent: 28.4 g of anhydrous sodiurn sulfate in 
1000 mL of water. Adjust with phosphoric add to a pH 
of 2,3. 

Solution A: Acetonitrile and Solvent (18:82) 

Solution B: Acetonitrile and SoWent (50:50) 

Mobile phase: See Tobie 1. 
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System suitability solution: 3.5 mg/mL of insulin lispro 
in 0.01 N hydrochloric acid, Allow to stand at room 
temperaturę to obtain a solution containing 0,8%31 % 
of A-21 desamido insulin lispro, 

Sample solution: Acidify each ml of Injection with 3 pL 
of 9,6 N hydrochloric acid. 
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Chromatographic system 

(See Chromatograpny {621 ), System Suitability,) 

Modę; LC 

Detector: UV 214 nm 

Column: 4,ó-mm x 25-cm; packing LI 

Column temperaturę: 40° 

Flow ratę: 1 m L/min 
Łnjection volume: 20 jaL 
System suitability 

Adjust the Mobile phase composition and the duratron 
ot the hocratic elution to obtain a retention time of 
about 41 min for the maln insulin lispro peak, with A- 
21 desamido insulin lispro eiuting just prior to the start 
of the gradient elution phase, 

Sample: System suitability solution 
Suitability reąuirements 

Resoiution: NLT 2.5 between insulin lispro and A-21 
desamido insulin tispro 

Tailing factor: NMT 2.0 for the insulin lispro peak 
Analysis 

Sample: Sample solution 
Calculate the percentage of insulin lispro, A-21 
desamido insulin lispro, and other impurities in the 
portion of Insulin Lispro taken; 

Calculate the percentage of insulin lispro (%/): 

Result - (r/n) x 100 

O = peak response of insulin lispro 

fr = sum of the responses of aII the peaks 

Catculate the percentage of A-21 desamido insulin 
lispro (%D): 

Result = (r D /r T ) x 100 

r D zz pf*ak response of A-21 desamido insulin lispro 
r T - sum of the responses of all the peaks 
Calculate the percentage of other insulin lispro related 
substances: 

Result ^ 100 - (%/ + %D) 

Acceptance criteria 

lndivrdual impurities: NMT 1,50% of A-21 desamido 
insulin lispro 

Total impurities: NMT 4.00%, exdudlng A-21 
desamido insulin lispro 

* Physicochemkal Analytical Procedures for Insulins, 

Limit of High Molecular Weight Proteins (121,1) 

Proceed as directed En Limit of High Molecular Weight Pro¬ 
teins, except preparę the foli owiń g Sample solution. It 
meets the requirements, 

Sample solution: Quantitatively add 4 jiL of 6 N hydro- 
chloric add to each mL of an accurateiy measured vot- 
ume of Injection, and mjx. 

Acceptance criteria: NMT 1.50% 

SPECIFIC TESTS 

« Pli (791): 7.0“7.8 

■ Particulate Matter in ilNjECTiONS (788): Meets the re- 

quirements for smallwoiume injections 

* BACTERIAL Endotoxins Test (85): NMT 80 USP Endotoxin 
Units/100 USP Insulin Lispro Units, using the kinetic-chro- 
mogenic assay in Photometric Quantitative Techniques f 
Chromogenie Techniąue 

® STERILITY Tests (71): Meets the requirements when 
tested as directed in Test for 5 ferii i ty of the Product to Be 
Examlned, Membranę Filtration 

* Injections and Implanted Drug Products (1): Meets the 

reguirernents 

ADDITIONAL REQUIREMENTS 

■ Pachaging and Storage; Preserve En tight, multiple-dose 

containers. Dispense in the unopened, multiple-dose Con¬ 
tainer provided by the manufacturer. Storę in a refrigera- 
tor, protect from sunlight, and avoid freezlng. 


* Labelbng: Label it to indicate that it has been prepared 
with Insulin Lispro produced by methods based on re- 
combinant DNA technology, Label it to State that it is to 
be sto red In a refrigerator and that freezing is to be 
avoided. The label States the potency in USP Insulin Lis¬ 
pro Units/mL. 

* USP Reference Standards (11) 

USP Endotoxin RS 
USP Insulin Lispro RS 


Irasylain Zmc Suspension 

insulin zinc [8049-62-5]. 

DEF8N1TION 

Insulin Zinc Suspension ts a stenie suspension of Insulin in 
buffered Water for Injection, modified by the addition of a 
suftable zinc salt in a manner such that the solid phase of 
the suspension conslsts of a mixture of erystailine and 
amorphous insulin in a ratio of approximately 7 parts of 
erystais to 3 parts of amorphous materiał. Its potency, 
based on the sum of its insulin and desamido insulin com- 
ponents, is NLT 95.0% and NMT 1 05.0% of the potency 
stated on the label, expressed in USP Insulin Units/mL. 

IDENTIFICATION 

* A. The retention time of the insulin peak of 5ample solu¬ 

tion A or Sample solution B corresponds to that of the 

appropriate species of the fdentifteation solution, as ob- 

tained in the Assay. [Ngte—I t may be necessary to inject 

a mixture of Sample solution and Identification solution .] 

ASSAY 

* Procedurę 

Solution A: Dissolve 28.4 g of anhydrous sodium sulfate 
in 1000 mL of water. Pipet 2.7 ml of phosphoric acid 
into the solution, and adjust with ethanolamine to a pH 
of 2.3, if necessary. 

Mobile phase; Aceton Etn ie and Solution A (26:74). 

[Notę—T he aceton itriie is warmed to NLT 20° to avoid 
precipitation.] 

System suitability solution: 1.5 mg/mL of insulin of 
the appropriate species, either insuTin beef or insulin 
pork, In 0.01 N hydrochloric acid. For insulin of mixed 
species, prepare a solution containing 1.3 mg/mL of in¬ 
sulin beef and 0.25 mg/mL of insufin pork in 0.01 N 
hydrochloric acid. AIJow to stand at room temperaturę 
for NLT 3 days to obtain a solution containing NLT 5% 
of A-21 desamido insulin. 

Identification solution: 0.6 mg/mL of USP Insulin Beef 
RS and 0.6 mg/mL of USP Jnsulin Pork RS in 0,01 N 
hydrochloric add. [Notę—T he Identification solution may 
be stored at room temperaturę for up to 12 h or in a 
refrigerator for up to 48 h.] 

Standard solution: 1.5 mg/mL of either USP Insulin 
Beef RS or USP Insulin Pork RS in 0.01 N hydrochionc 
acid. For insulin of mixed species, prepare a solution 
containing 1.3 mg/mL of USP insulin Beef RS and 
0.25 mg/mL of U5P Insulin Pork RS in 0.01 N hydro¬ 
chloric acid. 

Sample solution A (for Suspension labeled as containing 
40 USP Insulin Units/mL): Add 2,5 pL of 9.6 N hydro¬ 
chloric acid for each mL of an accurateiy measured vol- 
ume of Suspension, Aliow the suspension to elarify, and 
mix. 

Sample solution B (for Suspension labeled as containing 
100 USP Insulin Units/mL): Add 2.5 pL of 9.6 N hydro¬ 
chloric acid for each ml of an accurateiy measurea vol- 
ume of Suspension- Aliow the suspension to ciarEfy, and 
mlx, [Nott—P ooling several package units may be nec¬ 
essary to obtain suffident volume of the sample.] Pipet 
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2 mL of this solution into a 5-mL volumetric fiask, dilute 
with 0,01 N hydrochlortc acid to voIume, and mix* * 
Chromatographic system 
(See Chromatography (621), System Suitabifity.) 

Modę; LC 

Detector: LJV 214 run 

Column: 4.6-mm x 15-cm; packing LI 

Column temperaturę: 40° 

Flow ratę: 1 mL/min 
fnjection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 
Resolution: NLT 2*0 between insulin and A-21 
desamido insulin, System suitabifity solution 
Taili ng factor: NMT 1.8 for the insulin peak. System 
Suitabifity solution 

Relative standard deviation: NMT 1,6%, Standard 
solution 
Anaiysis 

Samples: Identification solution f Standard solution, and 
either Sample solution A or Sample solution B 
Measure the peak responses for insulin and A-21 
desamido insulin using the chroma togram of the Iden¬ 
tification solution to identify the insulin peaks. 

For Suspension prepared from a single species, cakulate 
the potency, in USP Insulin Units/mL, in the portion of 
Suspension taken: 

Result - (Irtz/Sn) x Q x O 

= sum of the peak responses of insulin and A-21 
desamido insulin from the Sample solution 
Irj = sum of the peak responses of insulin and A-21 

desamido insulin from the Standard solution 
O ~ concentration of either USP Insulin Beef RS or 
USP Insulin Pork RS in the Standard solution 
(USP Insulin Units/mL) 

D = dilution factor used to prepare the Sample 
solution 

For Suspension prepared from a mixture of insulin beef 
and insulin pork, cakulate the total potency as the sum 
of the potendes of insulin beef and insulin pork, 
determined separately, as directed above, 

Acceptance criteria: 95.0%-105*0% of the potency 
stated on the label, expressed in USP Insulin Units/mL 

OTHER COMPONENTS 

* ZINC Determenation (591): 0.12-0.25 mg for every 100 

USP Insulin Units 

* ZiNC IN THE SUPERNATANT 

Anaiysis: Centrtfuge a portion of Suspension sufficient 
for the test and determine the zinc content in the elear 
supernatant as directed in Zinc Determination (591). 
Acceptance criteria: Concentration of zinc (mg/mL) is 
20%-65% of the zinc concentration of the Suspension* 

PRODUCTRELATED 5UBSTANCES AND IMPURITIES 

* PHYSICOCHEMICAL AnALYTICAL PROCEDURES FOR INSUUNS 

(121*1), Limit of High Molecular Weight Proteins 
Proceed as directea In Limit of High Molecular Weight Pro- 
fe/ns, except prepare the foliowi ng Sample solution * It 
meets the repuirements, 

Sample solution: Quantitativefy add 4 pL of 6 N hydro¬ 
chlonc acid to each mL of an accurately measured vol- 
ume of Suspension, and mix. 

Acceptance criteria: NMT 1*5% 

SPECIFIC TESTS 

* Insulin Not Extracted by Buffered Acetone Solution 

Sample solution: Centrifuge a guantity of Suspension 
representing 1000 USP Insulin Units, and discard the 
supernatant. Śuspend the restdue in 8.4 ml of water, 
gukkfy add 16.6 mL of buffered acetone T5, shake or 


stir vigorous!y, and centrifuge within 3 min after the 
addition of the buffered acetone TS. Discard the super¬ 
natant, repeat the trealment with water and buffered 
acetone TS, centrifuge, and discard the supernatant. 
Dissoive the crystalJine residue in 5 mL of dilute hydro* 
chioric acid (1 in 100), transfer to a 25-mL fiask, and 
dilute with water to volume, 

Anaiysis: Use an appropriate method to determine the 
insulin concentration* 

Acceptance criteria: Insulin concentration is 63%-77% 
of the insulin content of an equa! amount of the 
Suspension* 

* Insulin in the Supernatant 

Sample solution: Centrifuge 10 mL of the Suspension 
at 1500 x g for 10 min. Use the supernatant 
Anaiysis: Determine the insulin content of the Sample 
solution by a suitable method. 

Acceptance criteria; NMT 1,0 USP Insulin Unit/mL 

* PH (791): 7.0-7*8 

* Bacterial Endotoxins Test (85): NMT 80 USP Endotoxin 

Units/100 USP Insulin Units 

* Sterility Tests (71), Test for Steriiity of the Product to Be 
Examined / Membranę Filtration: Meefs the requirements 
when tested as directed, and the Suspension being 
filtered immediately after it has been put into solution 
using a yaiidated suitable solvent 

ADDmONAŁ R£QU1REMENTS 

* Packaging and Storage: Preserve in the unopened, mul- 
tiple-dose Container provided by the manufacturer* Do 
not repackage. Storę in a refrigerator, protect from sun- 
light, and avord freezing, 

■ Labeling; Label it to indicate the one or morę animal 
species to which it is related, as porcine, bovine, or a 
mixture of porcine and bovine Jf the Insulin Zinc Sus- 
penston is madę from insulin that is purified, label it as 
such. The Suspension Container label States that the Sus¬ 
pension is to be shaken carefully before use. Label it to 
State that it is to be stored in a refrigerator and that 
freezing is to be avoided. The label States the potency in 
USP insulin Units/mL. 

< USP Reference Standard* (11) 

USP Endotoxin RS 
USP Insulin Beef RS 
USP Insulin Pork RS 


Extended Insulin Zinc Suspension 

DEFINITION 

Extended Insulin Zinc Suspension is a stenie suspension of 
Insulin in buffered Water for fnjection, modified by the 
addition of a suitable zinc salt in a manner such that the 
solid phase of the suspension is predominantly crystalline* 
Its potency, based on the sum of its insulin and desamido 
insulin components, is NLT 95.0% and NMT 105*0% of 
the potency stated on the label, expressed in USP Insulin 
Units/mL. 

IDENTIFICATION 

* A. The retention time of the Insulin peak of Sample solu¬ 

tion A or Sample solution B corresponds to that oł the 
appropriate species of the Identification solution, as ob- 
tained in the Assay * [Notę —It may be necessary to inject 
a mixture of Sample solution and Identification solution,] 

ASSAY 

* Procedurę 

Solution A: Dissolve 28.4 g of anhydrous sodium sulfate 
in 1000 mL of water. Pipet 2*7 ml of phosphoric acid 
into the solution, and adjust with ethanolamine to a phi 
of 2,3, if necessary* 
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Mobile phase: Acetonitrtle and Solution A (26:74), 

[Notę—T he aceton i tnie is warmed to NLT 20° to avoid 
precipitation.] 

System suitabiHty solution: 1*5 mg/mL of insulin of 
the approphate species, either insulin beef or insufin 
pork, in 0.01 N hydrochloric add* For insulin of mixed 
species, prepare a solution containing 1.3 mg/mL of in¬ 
sulin beef and 0.25 mg/mL of insufin pork in 0*01 N 
hydrochloric acid* Allow to stand at room temperatura 
for NLT 3 days to obtain a solution containing NLT 5% 
of A-21 desamido insulin. 

Identification solution: 0.6 mg/mL of USP Insulin Beef 
RS and 0.6 mg/mL of USP Insulin Pork RS in 0.01 N 
hydrochloric add. [NOTĘ— The Identification solution may 
be stored at room temperaturę for up to 12 h or in a 
refrigerator for up to 48 h.] 

Standard solution: 1.5 mg/mL of either USP Insulin 
Beef RS or USP Insulin Pork RS in 0.01 N hydrochloric 
acid, For insulin gf mtxed species, prepare a solution 
containing 1.3 mg/mL of USP Insulin Beef RS and 
0*25 mg/mL of USP Insulin Pork RS in 0.01 N hydro¬ 
chloric acid. 

Sample solution A (for Suspension labeled as containing 
40 USP Insulin Units/mL): Add 2.5 pi of 9.6 N hydro¬ 
chloric acid for each ml of an accurately measured vol- 
ume of Suspension* Allow the suspension to clarify, and 
mix. 

Sample solution B (for Suspension labeled as containing 
100 USP Insulin Units/mL): Add 2.5 uL of 9.6 N hydro¬ 
chloric acid for each mL of an accurately measured vol- 
ume of Suspension. Allow the suspension to clartfy, and 
mix* [Notę—P ooling several package units may be nec- 
essary to obtain sufficient volume of the sample.] Pipet 
2 mL of this solution into a 5-mL volumetric fiask, dilute 
with 0.01 N hydrochloric add to volume, and mix* 
Chromatographic system 
(See Chromatograpny (621), System SuitabiHty.) 

Modę: LC 

Detector: UV 214 nm 

Column: 4.6-mm x 15-cm; packing LI 

Column temperaturę: 40° 

Flow ratę: 1 ml/mtn 
Injection volume: 20|iL 
System suitability 

Samples: System suitabiHty solution and Standard 
solution 

Suitability requirements 
Resolution: NLT 2.0 between insulin and A-21 
desamido Insulin, System suitability solution 
Tailing factor: NMT 1.8 for the insulin peak, System 
suitability solution 

Relative standard deviation: NMT 1,6%, Standard 
solution 
Analysis 

Samples: Identification solution. Standard solution, and 
either Sampie solution A or Sample solution B 
Measure the peak responses for insulin and A-21 
desamido insulin using the chromatogram of the Iden¬ 
tification solution to identify the insulin peaks. 

For Suspension prepared from a single species, calculate 
the potency, in UŚP Insulin Units/mL, of the portion of 
Suspension taken: 

Result - (Xf*j/Er$) xC s xD 

Ztu - sum of the peak responses of insulin and A-21 
desamido insulin from the Sampie solution 
Ir* = sum of the peak responses of insulin and A-21 
desamido insulin from the Standard solution 
Cs = concentration of either USP Insulin Beef RS or 
USP Insulin Pork RS in the Standard solution 
(USP Insulin Units/mL) 

D - dilution factor used to prepare the Sampie . 
solution 


For Suspension prepared from a mixture of insulin beef 
and insulin pork, calculate the total potency as the sum 
of the potencies of insulin beef and insulin pork, 
determined separately, as directed above. 

Acceptance criteria: 95*0%-I05*0% of the potency 
stated on the label, expressed in USP Insulin Units/mL 

OTHER COMPONENTS 

* Zinc Determination (591): 0.12-0.25 mg for every 100 

USP Insulin Units 

* ZINC IN THE SUPERNATANT 

Analysis: Centrifuge a portion of Suspension suffident 
for the test and determine the zinc content of the elear 
supernatant as directed in Zinc Determination (591). 
Acceptance criteria: Concentration of zinc (mg/mL) is 
20%-65% of the zinc concentration of the Suspension. 

PRODUCT-RELATED 5UBSTANCES AND IMPURfTIES 

* PHYSICOCHEMICAL ANALYTICAL PROCEDURES FOR INSULINS 

(121*1), Limit of High Molecular Weight Proteins 
Proceed as directed in Limit of High Molecular Weight Pro¬ 
teins , except prepare the following Sampie solution, It 
meets the requlrements. 

Sample solution: Quantitatively add 4 |uL of 6 N hydro¬ 
chloric add to each mL of an accurately measured voL 
ume of Suspension, and mix. 

Acceptance criteria: NMT 1.5% 

5PECIFIC TEST5 

* Insulin Not Extracted by buffered Acetone Solution 

Sample solution: Centrifuge a quantity of Suspension 
representing 1000 USP Insulin Units, and discard the 
supernatant* Suspend the residue in 8.4 mL of water, 
quickly add 16.6 mL of buffered acetone TS, shake or 
stir vigorously, and centrifuge within 3 min after the 
addition of the buffered acetone TS* Discard the super¬ 
natant, repeat the treatment with water and buttered 
acetone TS, centrifuge, and discard the supernatant. 
Dissolve the crystalline residue in 5 mL of dilute hydro¬ 
chloric acid (1 in 100), transfer to a 25-mL ffask, and 
dilute with water to vo!ume* 

Analysis: Use an appropriate method to determine the 
insulin concentration. 

Acceptance criteria: The insulin concentration is NLT 
90% of the insulin content of an equaf amount of the 
Suspension* 

* Insulin in the Supernatant 

Sample solution: Centrifuge 10 ml of the Suspension 
at 1500 x g for 10 min. Use the supernatant. 

Analysis: Determine the insulin content of the Sample 
solution by a suEtabie method. 

Acceptance criteria: NMT 1.0 USP Insulin Unit/mL 

* PH <791): 7.0-7.8 

* Bacterial Endotoxins Test (85): NMT 80 USP Endotoxin 

Umts/100 USP Insulin Units 

* Sterility Tests (71), Test for Steriiity of the Pmduct to Be 

Examined, Membranę FUtration: Meets the requirements 
when tested as directed, and the Suspension being 
filtered immediately after it has been put into solution 
using a validated suitabie soivent 

ADDITION AL REQUIREMENTS 

* Packaging and Storage: Preserve in the unopened, mul- 
tiple-dose Container provided by the manufacturer* Do 
not repaekage. Storę in a refrigerator, protect from sum 
light, and avoid freezing. 

® Labeling: labę! it to indicate the one or morę ani mai 
species to which it is related, as porcine, bovine, or a 
mixture of porcine and bovine* If the Extended Insulin 
Zinc Suspension is madę from insulin that is purified, la¬ 
bel it as such, The Container label States that the Suspen¬ 
sion is to be shaken carefully before use. Label it to State 
that it Is to be stored in a refrigerator and that freezing is 
to be avorded, The label States the potency in USP Insulin 
Units/mL. 
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* OSP Reference Standards {11} 

USP Endotoxin RS 
USP Insulin Beef RS 
USP Insulin Pork RS 


Prompt Insulin Zinc Suspension 

DEFINITION 

Prompt Insulin Zinc Suspension is a stenie suspension of In¬ 
sulin En buffered Water for Injection, modified by the ad- 
dition of a suitable zinc salt En a manner such that the 
solid phase of the suspenston is amorphous. Its poteney, 
based on the sum of Jts insulin and desamido insulin com- 
ponents, is NLT 95.0% and NMT 105*0% of the poteney 
stated on the label, expressed in USP Insulin Units/mL, 

IDENTIFICATION 

® A* The retention time of the insulin peak of Sample solu¬ 
tion A or Sample soluiion B corresponds to that of the 
appropriate species of the Identification soluiion , as ob- 
tajnej in the Assoy. [Notę —It may be necessary to inject 
a mixture of Sample solutlon and Identification solu don.} 

ASSAY 

® Procedurę 

Solution A: Dissolve 28.4 g of anhydrous sodium suffate 
in 1 000 mL of water. Pipet 2.7 ml of phosphoric add 
into the solution, and adjust with ethanoiamine to a pH 
of 2.3, if necessary. 

Mobile phase: Acetonifnle and Solution A (26:74). 

[Notę—T he acetonitrife is warmed to NLT 20° to avoid 
precipitation.] 

System sultability solution: 1.5 mg/mL of insulin of 
the appropriate species, either insulin beef or insulin 
pork, in 0.01 N hydrochloric acid. For insuEin of mixed 
spectes, prepare a solution containing 1.3 mg/mL of in¬ 
sulin beef and 0.25 mg/mL of insufin pork in 0.01 N 
hydrochloric add. Allow to stand at room temperaturę 
for NLT 3 days to obtain a solution containing NLT 5% 
of A-21 desamido insulin, 

Identification solution: 0.6 mg/mL of USP Insulin Beef 
RS and 0,6 mg/mL of USP Insulin Pork RS in 0,01 N 
hydrochloric acid. [Notę—T he Identification solution may 
be stored at room temperaturę for up to 12 h or in a 
refriaerator for up to 48 h.] 

Standard solution: 1.5 mg/mL of either USP Insulin 
Beef RS or USP insulin Pork RS in 0,01 N hydrochloric 
add. For Insulin of mixed species, prepare a solution 
containing 1.3 mg/mL of USP Insulin Beef RS and 
0.25 mg/mL of USP Insulin Pork RS in 0.01 N hydro- 
ohlorit add* 

Sample solution A (for Suspension fabeled as containing 
40 USP Insulin Units/mL): Add 2.5 \xi of 9.6 N hydro¬ 
chloric acid for each mL of an accurately measured vo\- 
ume of Suspension* Allow the suspension to clarify, and 
mix, 

Sample solution B (for Suspension labeled as containing 
100 USP Insulin Units/mL): Add 2.5 [iL of 9.6 N hydro¬ 
chloric acid for each mL of an accurately measured vo!- 
ume of Suspension. Allow the suspension to clarify, and 
mtx. [NOT£—Pooling several package units may be nec¬ 
essary to obtain sufrident vo!ume of the sample*] Pipet 
2 mL of this solution into a 5-mL volumetric fiask, dilute 
with 0.01 N hydrochloric acid to \zolume, and mix. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 


Modę: LC 

Detector: UV 214 nm 
Colurrm: 4.6-mm x 15-cm; packing LI 
Column temperaturę: 4Q 3 
Flow ratę: 1 mL/min 
fnjection volume: 20 \il 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 
Resolution: NLT 2,0 between insulin and A-21 
desamido insulin, System suitability solution 
Taiiing factor: NMT 1*8 for the insulin peak. System 
suitability solution 

Relative standard deviatron: NMT 1*6%, Standard 
solution 
Analysis 

Samples: Identification solution. Standard solution , and 
either Sample solution A or Sample solution B 
Measure the peak responses for insufin and A-21 
desamido insulin using the chromatogram of the (dem 
tification solution to identify the insulin peaks. 

For Suspension prepared from a single species, calculate 
the poteney, in USP insufin Units/mL, of the portion of 
Suspension taken: 

Result - (Zry/Zrs) x C$ x D 

Zru = sum of the peak responses of insulin and A-21 
desamido insulin from the Sample solution 
Zr$ = sum of the peak responses of insulin and A-21 
desamido insulin from the Standard solution 
Q - concentration of either USP Insulin Beef RS or 
USP Insulin Pork RS in the Standard solution 
(USP Insulin Units/mL) 

D — dilution factor used to prepare the Sample 
solution 

For Suspension prepared from a mixture of insufin beef 
and insufin pork, calculate the total poteney as the 
sum of the potencies of insulin beef and insulin pork, 
determined separately, as directed above* 

Acceptance criteria: 95,0%-105.0% of the poteney 
stated on the label, expressed in USP Insulin Units/mL 

OTHER COMPONENTS 

» Zinc Determination (591): 0.12-0.25 mg for every 100 
USP Insufin Units 

o Zinc in the Supernatant 

Analysis: Centrifuge a portion of Suspension sufficient 
for the test and determine the zinc content of the elear 
supernatant as directed tn Zinc Determination (591)* 
Acceptance criteria: Concentration of zinc (mg/mL) is 
20%-65% of the zinc concentration of the Suspension. 

PRODUCT-RELATED 5UBSTANCES AND IMPURfTIES 
• Physicochemical Analytical Procedures for Knsulins 

(121.1), Limit of High Molecular Welght Proteins 
Proceed as directed in Limit of High Molecular Welght Pro¬ 
teins, except prepare the foilowing Sample solution. It 
meets the reguirements* 

Sample solution: Quantitative3y add 4 pL of 6 N hydro¬ 
chloric acid to each mL of an accurately measured vol- 
ume of Suspension, and mix. 

Acceptance criteria: NMT 1.5% 

SPECIFIC TESTS 

o insulin Not Extracted by buffered acetone Solution 

Sample solution: Centrifuge 15 mL (40-Unit), 8 mL 
(80-Unit), or 6 mL (100-Unit) of Suspension, and dis- 
card the supernatant, Suspend the residue in 8.4 mL of 
water, quidcly add 16.6 mL of buffered acetone TS, 
shake or stir vigorously, and centrifuge within 3 min 
after the addition of the buffered acetone TS. Discard 
the supernatant, repeat the treatment with water and 
buffered acetone T5, centrifuge, and discard the 
supernatant. 
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Acceptance criteria: No crystaliine residue remalns. 

* Insulin in the Supermatant 

SampJe solution: Centrifuge 7 0 mL of the Suspension 
at 1500 x g for 7 0 min. Use the supernatant 
Analysis: Determine the insulin content of the Sample 
solution by a suitable method, 

Acceptance criteria: NMT 1.0 USP Insulin Unit/mL 

* fH <791): 7.0-7.8 

* Bacterial Endotokins Test <85): NMT 80 USP Endotoxm 

Units/100 USP Insulin Units 

o Sterility Tists (71), Test for Steriiity of the Product to Be 
Examined, Membranę Filtration: Meets the reąuirements 
when tested as directed, and the Suspension oeing 
filtered immediately after it has been put into solution 
using a vaiidated suitable solvent 

ADDlTiONAL REQUIREMENT5 

® Packaging and Storage: Preserve in the unopened, muL 
tiple-dose Container provided by the manufacturer. Do 
not repackage. Storę in a refngerator, protect from sun- 
tight, and avoid freezing. 

* Labę ling: La bel it to indicate the one or morę anlmal 
species to which it is related, as porcine, bovine, or a 
rnixture of porcine and bovine. Ir the Prompt Insulin ZInc 
Suspension has been madę from insulin that is purified, 
label it as such* The Container label States that the Sus¬ 
pension is to be shaken ca ref ul ly before use. Labę! it to 
State that it is to be stored in a refrigerator and that 
freezing is to be avoided. The label States the potency En 
USP Insulin Units/mL. 

« USP Referencie Standard* <11} 

USP Endotoxin RS 
USP Insulin Beef RS 
USP Insulin Pork RS 


Inulin 


OH 



QH i t Os (QHi oO s) n O H 
Inulin. 

Inulin [9005-80-5]* 

» Inulin is a polysaccharide which, on hydrolysis, 
yields mainly fructose. It contains not less than 
94*0 percent and not morę than 102.0 percent of 
CeHiiOsfCeHioOsJnOH, calculated on the dried 
basis, 

Packaging and storage —Preserve in welf-closed Contain¬ 
er** Storę at 25°, excursions permitted between 15° and 
30°. 

USP Reference standard* <11)— 

USP Dextrose RS 
USP Fructose RS 

Completeness of solution —Dlssolve 10 g in 20 mL of 

boiling water in a 200-mL volumetric fiask, add 7 50 mL of 
water, ailow to cool, di lute with water to voiume, and mix: 
the solution is elear* 

Specific rofafion (781S): between -32*0 d and -40.0°. 

Test solution: 100 mg per mL, in 0.07 2 N ammonium by- 
droxide. 

Wlicrobial emimeration tests <61) and Tesfs for spec i 
fied mtcroorganisms <62)—It meets the reauirements of 
the tests for absence of Salmonella species and Escherichla 
coli and for absence of Staphylococcus aureus and Pseudomo- 


nas aeruginosa; the total aerobic microbial count is less than 
1000 per g. 

Loss on drying (731): not morę than 10.0% after it has 
been dried at 7 05° for 2 hours, 2 g of the finely ground 
powder being used for the test* 

Residue on ignition (287)—MuJtiply the percentage of 
Colcium found by 3*4. The residue on ignition does not ex- 
ceed this percentage by morę than 0*05%* 
pH, Chloride, Iron, and Redudng sugars —Dissolve 
7 0.0 g in 20 mL of boiling water in a 100-mL voiumetric 
fiask, ailow to cod, di lute with water to volume, and mix. 
Use the solution for the followlng tests. 

pH <791)—The pH of the solution is between 4*5 and 
7.0. 

Chloride <221}—A 7 0-mL portion of the solution shows 
no morę chloride than corresponds to 0.20 mL of 0.020 N 
hydrochloric add (0*074%)* 

Iron —To 10 mL of the solution add 0,5 mL of hydrochlo¬ 
ric add and 3 drops of potassium ferrocyanide TS: the solu- 
tion does not become blue within 1 minutę. 

Reducing sugars —To 2 ml of the solution add 5 mL of 
alka linę cupric tartrate TS: no reduction occurs at room tem- 
erature, and only slight reduction occurs after 1 minutę of 
oifing* 

Calcium— Heat 10,0 g in 100 mL of water to dissolve, Cool 
to room temperaturę, add 15 mL of I N sodlum hydroxide 
and 300 mg of hydroxy naphthol blue, and litra te with 0.05 
M edetate dlsodlum V5 to a blue endpoint* Not morę than 
5,0 ml is required: not morę than 0.10% caldum is found. 
Sulfate <221)—A 1.0 g portion shows no morę sulfate than 
corresponds to 0*5 mL of 0.020 N suffuric add (0.05%), 
[NOTE—lnulin should be dissolved in 30 to 40 mL of water 
with gentle warming, prior to dilution to finai volume,] 


Delete the folio wing: 

*Heavy irtetals <231}—Dissolve 4,0 g in 20 mL of boiling 
water, ailow to cool, and dilute with water to 25 mL: the^ 
limit is 5 ppm.# 

Eree fructose— 

Blue tetrazolium solution —Dissolve 50 mg of blue tetrazol- 
ium in 10 mL of alcohol, and mlx. 

Tetramethylammonium hydroxide solution —Prepare a mix- 
ture of 1 volume of tetramethylammonium hydroxide TS 
and 9 volumes of alcohol. 

Standard stock solution —Prepare an aqueous solution hav- 
ing a known concentration of about 250 jig of USP Fructose 
RS per mL. Storę at about 4°. 

Standard preparation —On the day of use, quantitatively 
dilute a portion of the Standard stock solution with alcohol 
to obtain a soiution having a known concentration of about 
2.5 \ig per mL. Storę at about 4 Q , 

Test preparation —Transfer about 2.5 g of Inulin, accu- 
rately weighed, to a 7 00-mL volumetric fiask, add about 
75 ml of water, heat on a steam bath until solution is com- 
plete, cool to room temperaturo, dilute with water to vol- 
ume, and mix. Pipet 1 mL into a 1QOmL volumetric fiask, 
difute with alcohol to volume, and mix, If the solution is 
turbfd, pass through fine-porosity filter paper. 

Procedurę—Pipet 10 mL of the Test prepara tion and 10 ml 
of the Standard preparation into sępa ratę glass-stoppered 
centrifuge tubes. Into each of the tubes, and into a similar 
tubę containing 10.0 ml of alcohol to provide the blank, 
pipet 1 mL of Blue tetrazolium soiution , and mix. Then into 
eadi tubę pipet 1 mL of Tetramethylammonium hydroxide so¬ 
iution, mix, and atlow to stand in the dark for 60 minutes* 
Without delay, concomitantly determine the absorbances of 
the Solutions from the Test preparation and the Standard 
preparation at 530 nm, with a suitable spec trop hotometer, 
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agarnst the blank. Cafculate the percentage, F f of free fruc¬ 
tose in the Inulin taken by the formula: 

F=(C/l W)(AufAs) 

in which C is the concentration, in pg per mL, of USP Fruc¬ 
tose RS in the Standard preparation; W is the guantity, in g, 
of Inulin taken; and Au and Aj are the absorbances of the 
Solutions from the Test preparation and the Standard prepa¬ 
ration , respecti vdy. The limit is 2.0%, calculated on the 
dried basis. 

Content of combtned giucose— 

Standard stock solution —Transfer about 50 mg of USP 
Dextrose RS, accurately weighed, to a 100-mL volumetric 
fiask, dissoive in a solution of benzoic acid (1.7 in 1000), 
dilute with the same solution to volume, and mix* Allow to 
stand at room temperaturę for not less than 3 hours before 
using. This solution is stable for 1 month at about 4 D * 

Standard preparation— Pipet 7 mL of Standard stock solu- 
tion into a 100-mL volumetric fiask, dilute with water to 
voIume, mix, and use at once. 

Assay preparation— Transfer about 0,5 g of Inulin, accu¬ 
rately welghed, to a 1 00-mL volumetric fiask, add 5,0 mL of 
water, dissolve by heating on a steam bath, cool to room 
temperaturę, add 0,5 mL of 8 N hydrochioric add, and mix. 
Place the fiask in a boi ling water bath for 5 minutes, cool, 
dilute with water to volume, and mix. Pipet 2 mL of this 
solution into a 10-ml volumetric fiask, dilute with water to 
volume, and mix. [notę —This solution is used aiso for pre- 
paring the Assay preparation in the Assay for Inulin,] 

Procedurę—P\pet 3-mL portions of glucose ox- 
idase-chromogen TS into 3 sępa ratę test tubes, and bring 
to a temperaturę of 37 ±0,5° in a water bath. Pipet 2 mL of 
Standard preparation into one of the tubes, pipet 2 mL of 
Assay preparation into another, and pipet 2 mL of water into 
the third tubę to provide the blank, Mamtain at 37 ±0.5° 
for an additlonal 10 minutes, then remove the tubes, and 
allow them to cooK Determtne the absorbances of the Solu¬ 
tions from the Assay preparation and the Standard prepara¬ 
tion at about 505 nm, with a suitable spectrophotometer, 
using the reagent blank as a reference. Calculate the per- 
centaoe of combined gjucose, C, in the Inulin taken by the 
formula: 

G = 5Q(C/W)(Au / A$) 

in which C is the concentration, in mg per mL, of USP Dex- 
trose RS in the Standard preparation; W is the amount, in g, 
of Inulin taken; and Au and A* are the absorbances of the 
Solutions from the Assay preparation and the Standard prepa¬ 
ration, respectively. Not less than 2*0% and not morę than 
5,0%, calculated on the dried basis, is found. 

Assay for inulin— 

Thiobarbiiuric add solution —Dissolve 250 mg of thiobarbi- 
turic acid in 100 mL of 8 N hydrochioric acid, and mix, This 
solution is stable for 2 weeks at a temperaturę of about 4°, 

Standard stock solution— Quantitativefy dissolve an accu¬ 
rately weighed guantity of USP Fructose RS in an aqueous 
solution of benzoic acid (1.7 in 1000) to obtain a solution 
having a known concentration of about 1 mg of USP Fruc¬ 
tose RS per mL. [notę —This solution is stable for 1 month at 
about 

Standard preparation —Quantitatively dilute the Standard 
stock soiudon with water to one-fiftieth of its concentration, 
Use immediately. 

Assay preparation —Pipet 4 mL of the Assay preparation 
from the Content of combined glucose into a 200-mL volu- 
metnc fiask, add water to volume, and mix. 

Procedurę—Pipet 1-mL portions of the Standard prepara¬ 
tion and the Assay preparation into sępa ratę giass-stoppered 
tubes. Pipet 1 mL of water into a third tubę to provide the 
blank. Pipet 5-mL portions of Thiobarbiiuric acia solution into 


each tubę, and mix* Place ad of the tubes simultaneously in 
a water bath maintained at a temperaturę of about 83°, and 
allow them to stay immersed for 5 minutes, accurately 
timed* Remove the tubes simultaneously, and allow them to 
cool in a dark place for 30 minutes* Determine the ab¬ 
sorbances of the Solutions from the Assay preparation and 
the Standard preparation at about 435 nm, with a suitabie 
spectrophotometer, using the reagent blank as a reference* 
Calculate the percentage of QHnO 5 (C e Hi 0 O s ),£)H in the In¬ 
ulin taken by the formuia: 

0.90Q[2.5(C/W)(Auf As) - F\ + G 

in which 0*900 is the ratio of the formula weight of an 
anhydrofructose unit of inulin to that of fructose; C is the 
concentration, in j*ig per mL, of USP Fructose RS m the Stan¬ 
dard preparation; W is the guantity, in g, of Inulin weighed 
for the ton tent o f combined gfucose; A u and As are the ab¬ 
sorbances of the Solutions from the Assay preparation and 
the Standard preparation , respectively; F is the percentage of 
free fructose; and G is the percentage of combined giucose* 


Graulin in Sodium ChSondę Iniectiosi 

» Inulin in Sodium Chloride Injection is a sterile 
solution, which may be supersaturated, of Inulin 
and Sodium Chloriae in Water for Injection. It 
may require heating before use if crystallization 
has occurred. It contains not less than 90.0 per- 
cent and not morę than 110.0 percent of the la- 
beled amount of (C6 Hi 2 0 6 )„ and not less than 
95.0 percent and not morę than 105.0 percent of 
the labeled amount of NaCI. It contains no anti- 
microbial agents. 

Packaging and storage—Presen/e In single-dose contain- 
ers, preferably of Type I or Type II glass. 

USP Reference standards (11)— 

USP Dextrose RS 
USP Endotoxin RS 
USP Fructose RS 

Clarity—If particulate matter is present, heat at 100° for 
30 minutes: the resulting solution is free from turbidity and 
particulate matter. 

Notę —Before applying the folJowing tests, drssolve any 
solid matter by heating, and cool to room temperaturę. 

Bacterial Endofoxins Test (85) — It contains not morę 
than OJ USP Endotoxin Unit per mg of inulin. 
pH (791): be twe en 4.0 and 7.0. 

Free fructose— 

Biue tetra zolium solution. Te tramę thylammon ium hydroxide 
solution, Standard stock solution, and Standard preparation — 
Proceed as directed in the test for Free fructose under Inulin. 

Test preparation —Transfer an accurately measured volume 
of Injection, equiva]ent to about 2.5 g of inulin, to a 100-mL 
volumetnc flasl<, add water to volume, and mlx* just prior to 
use, pipet 1 mL of this solution into a 100-mL vofumetric 
fiask, dilute with alcohol to voiume, mlx, and, if the solution 
is turbid, pass througb fine-porosity filter paper. 

Procedurę —Proceed as directed for Procedurę in the test 
for Free fructose under inulin. Calculate the guantity, F f in 
mg, of free fructose in each mL of the Injection taken by 
the formula: 

10 (C/V)(Au/A s ) 

in which C is the concentration, in pg per mL, of USP Fruc¬ 
tose RS in the Standard preparation; V is the volume, in ml. 
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of Injection taken; and Au and 4* * are the absorbances of the 
Solutions from the Test preparation and the Standard prepa¬ 
ration, respectively. The limit is 2,2 mg per mL 
Other reqii6remerits —It meets the other reguErements 
under injections and Impfanted Drug Products (1). 

Assay for inulin^ 

Content of combined glucose —Proceed as directed in the 
Content of combined giucose under inulin, but in preparing 
the Assay preparation use, instead of 0,5 g of inulin, an aecu- 
rately measured volume of the Injection equivalent to about 
0,5 g of inulin. Calculate the quantity, in mg, of combined 
glucose, C, in each mL of the Injection taken by the 
formula: 

500 (C/V)(Au/A s ) 

in which C is the oontentration, in mg per mL, of USP Dex- 
trose RS in the Standard preparation; V is the voiume, in mL, 
of Injection taken; and Au and A s are the absorbances of the 
Solutions from the Assay preparation and the Standard prepa¬ 
rat ion f respectiveiy. 

Procedurę—Proceeó as directed in the Assay for inulin 
under inulin . Calculate the quantity, in mg, of (CńHnO^ in 
each mL of the Injection taken by the formula: 

Q,9QG[25(C/ 10 (Au/At) - f| + C 

in which 0.900 is the ratio of the formula weight of an 
anbydrofructose unit of inulin to that of fructose; C is the 
concentration, in jag per ml, of USP Fructose RS in the Stan¬ 
dard preparation; V is the yolume, in mL, of Injection taken; 
A u and A s are the absorbances of the Solutions from the 
Assay preparation and the Standard preparation , respectively; 
and F h the guantity, in mg, of free fructose in each mL of 
Injection, and the other terms are as defined therein. 

Assay for sodium chloride —Pipet a vo!ume of Injection, 
equlvalent to about 90 mg of sodium chloride, into a porce- 
lain casserole, and add 1 40 mL of water and 1 mL of dichlo- 
rofluorescein TS. Mix, and titrate with 0.1 N silver nitrate VS 
unti] the siiver chloride floceulates and the mixture acquires 
a faint pink color. Each mL of OJ N silver nitrate is equiva- 
lent Lo 5.844 mg of NaCL 


locSine 


h 253.8 

lodine [7553-56-2], 

DEFJNITION 

lodine contains NLT 99.8% and NMT 100,5% of I. 

IDENTIFICATION 

* A. Solutions (1 in 1000) in chloroform and in carbon 

disulfide have a violet color. 

• B, 

Analysis; To a saturated solution add starch-potassium 
iodide TS, 

Acceptance criteria: A blue color is produced. When 
the mixture is boiled, the color vanisnes but reappears 
as the mixture cools, unless it has been subjected to 
prolonged boi ling, 

ASSAY 

o Procedurę 

Sample: 500 mg of powdered lodine 

Analysis; Place the Sample in a ta red, glass-stoppered 
fiask, insert the stopper, and add 1 g of potassrum Eo- 
dide dIssolved in 5 mL of water. Dilute with water to 


50 mL, add 1 mL of 3 IM hydrochloric acid, and titrate 
with 0,1 N sodium thEosulfate VS, adding 3 mL of 
starch TS as the end point Es approached. Each mL of 
0.1 N sodium thiosulfate is equivalent to 12.69 mg of 
lodine (f), 

Acceptance criteria: 99,8%“100.5% 

IMPURITIES 

® Limit de Chloride or Bromlde 

Sample solution: Triturate 250 mg of finely powdered 
lodine with 10 ml of water, and futer the solution. 

Analysis: To the Sample solution add, dmpwise, sulfur- 
ous acid (free from chloride), previously ailuted with 
several volumes of water, until the lodine color just dis- 
appears. Add 5 mL of 6 N ammonfum hydroxide, fol- 
iowed by 5 mL of sElver nitrate TS in smal! portions. 
FEIter, and acidEfy the f ii tratę with nitrEc acid. 

Acceptance criteria: The resulting IEquid is not morę 
turbid than a control madę with the same quantities of 
the same reagents to which 0,10 mL of 0.020 N hydro- 
chioric acfd has been added, the suJfurous acid being 
omitted (0.028% as chloride). 

& Limit of Nonvolatile Kesidue 

Analysis: Place 5.0 g En a ta red porceiaEn dish, heat on 
a steam bath until the iodine has been driven off, and 
dry at 105° for 1 h. 

Acceptance criteriar NMT 0,05% of the residue 
remains. 

ADDITGONAL REQUIREMENT$ 

o Packaging and Storage: Preserve in tight containers. 


lodBne Topical Solution 

DEFINITION 

lodine Topical Solution contains NLT 1.8 g and NMT 2.2 g 
of iodEne (I) and NLT 2.1 g and NMT 2,6 g of sodium 
iodide (Nai) in each 100 mL, 


lodine 

20 q 

Socfium Iodide 

24 g 

Purified Water, a sufficient auantity to make 

1000 mL 


Dissolve lodine and Sodium Iodide in 50 mL of Purified Water, 
then add sufficient Purified Water to bring to finał volume. 

IDENTIFICATION 

* A. 

Analysis: Add 1 drop to a mixture of 1 ml of starch TS 
and 9 mL of water. 

Acceptance criteria: A deep blue color is produced. 

Change to read: 

e B. Identification Tests—General (191), Iodide a aiMo 

Sample: Evaporate a few milfiEiters on a steam bath to 
dryness. 

Acceptance criteria: The residue meets the reguire¬ 
ments of the test for Iodide . 


Add the foftowing: 

C, Sodium: The Sample obtained in Identification B im- 
parts an intense yellow color Lo a nonluminous flame. 
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ASSAY 

O lODJNE 

Sampie: 10.0 mL 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N sodium thiosulfate VS 
Endpoint detection: Visual 
Analysis; Transfer the Sampie into a glass-stoppered 
500-mL fiaska and dilute wlth 10 ml. of water. Titrate 
with Titrant, adding 3 mL of starch TS as the endpoint 
is approached, Each milliliter of Titrant is equivalent to 
12.69 mg of iodine (I). 

Acceptanee criteria: 1.8-2,2 g in 100 mL of Topicai 
Solution 

O SODOUEl'1 flODIDE 

Sampie: 10.0 mL 
Titrimelrk system 
Modę: Direct titration 
Titrant: 0.05 M potassium iodate V5 
Endpoint detection: Visual 
Analysis: Transfer the Sampie into a gfass-stoppered 
500-mL fiask, add 30 mL of water and 50 mL of hydro- 
chloric add, cool to room temperaturę, and Utratę with 
Titrant until the dark brown solution that Is produced 
becomes pale brown. Add 1 mL of amaranth TS, and 
continue the titration slowly unti f the red co lor just 
changes to yeliow. The difference in volume, in milirli- 
ters, between the Titrant used and half the volume of 
04 N sodium thiosulfate VS used in the Assay for io¬ 
dine, multiplied by 14.99, represents the number of miL 
llgrams of sodium iodide (Nal) in the portion of Topicai 
Solution ta kem 

Acceptanee criteria: 2.1-2.6 g in 100 mL of Topicai 
Solution 

AODITIONAL REQUIREMENT5 

* Packagiimc and Storage: Package in tight, light-resistant 
containers. Storę at a temperaturę not exceeding 35°. 


Strong Sodine SoButlon 

DEFINITION 

Strona Iodine Solution contains, in each 100 mL, NLT 4.5 g 
and NMT 5,5 g of iodine (I), and NLT 9.5 g and NMT 
1Q.5g of potassium iodide (Ki). 

Strong Iodine Solution may be prepared by dissoIving 50 g 
of Iodine and lOOg of Potassium Iodide in 100 mL of 
Purtfied Water, then adding Purified Water to make the 
product measure 1000 mL. 

IDENTIFICATION 

0 A. 

Analysis: Dilute 1 drop with 10mL of water, and add 
1 mL of starch TS. 

Acceptanee criteria: A deep blue color is produced. 

® B. Identification Tests—General, Potassium (191) and io¬ 
dide (191) 

Analysis: Evaporate a few mL on a steam bath to dry- 
ness, and ignite gently to yolatilize any free iodine. 
Acceptanee criteria: Meets the requirements 

ASSAY 

0 Iodine 

Sampie solution: Transfer 10.0 mL of Solution into a 
glass-stoppered 500-mL fiask, and add 1 0 mL of water. 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N sodium thiosulfate V5 
Endpoint detection: Visual 

Analysis: Titrate the Sampie solution with Titrant , adding 
3 mL of starch TS as the endpoint is approached. Each 


mL of 0.1 N sodium thiosulfate is equivalent to 
12.69 mg of iodine (I). 

Acceptanee criteria: 4.5-5.5 g of iodine (I) in each 
100 mL 

b Potassium Iodide 

Sampie solution: Transfer 10.0 mL of Solution to a 
glass-stoppered 500-mL fiask, add 30 mL of water and 
50 mL of nydrochioric acid, and cool to room 
temperaturę. 

Titrimetric system 
Modę: Direct titration 
Titrant: 0.05 M potassium iodate V5 
Endpoint detection: Visual 

Analysis: Titrate the Sampie solution with Titrant until 
the dark brown solution that is produced becomes pale 
brown. Add 1 mL of amaranth TS, and continue the 
titration slowty until the red color just changes to yel- 
low, The difference between the number of mL of 0.05 
M potassium iodate used and half the number of mL of 
Titrant used :n the Assay for Iodine, multiplied by 16.60, 
represents the number of mg of KI in the vofume of the 
Solution taken. 

Acceptanee criteria: 9.5-4 0.5 g of potassium iodide 
(KI) in each 100 mL 

ADDITIONAL REQU9REMENTS 

o Packaging and Storage: Preserve in tight containers, 

preferabiy at a temperaturę not exceeding 35°. 


Iodine Tincture 


DEFINITION 

Iodine Tincture contains NLT 1.8 g and NMT 2.2 g of iodine 
([) and NLT 2.1 g and NMT 2.6 g of sodium iodide (Nal) 
in each 100 mL. 

Prepare Iodine Tincture as follows. 


iodine 

20 ci 

Sodium Iodide 

24 n 

Afcohol 

500 mL 

Purified Water. a s uff rei en t ouantity to make 

1000 mL 


Dissolve Iodine and Sodium iodide in Aicohol. Add Purified 
Water to bring to finał vo!ume. 

IDENTIFICATION 

* A. 

Analysis: Add 1 drop to a mixture of 1 mL of starch TS 
ancf 9 mL of water, 

Acceptanee criteria; A deep blue color is produced. 

Change to read: 

» B. Identification Tests—General (191), iodide A A vsm 
Sampie: Evaporate a few miliiltters on a steam bath to 
dryness. 

Acceptanee criteria: The residue meets the reguire- 
ments of the test for iodide. a A usp 4 q 

Add the following: 

A * * C. SODIUM: The Sampie obtained in Identification B i ni¬ 
pa rts an intense yellow color to a nonlumrnous flame. 
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A5SAY 
° G O Dl NE 

Sampie: 10 ml 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N sodium thiosulfate VS 
Endpoint deteetion: Visuaf 
Analysis: Transfer the Sampie into a glass-stoppered 
500-mL fiask, and dllute with 10 mL of water. Utratę 
with Titrant , adding 3 mL of stareh T5 as the endpoint 
is approached, Eaen mil fili ter of Titrant h equivalent to 
12.69 mg of iodine (I). 

Acceptance criteria: 1.8-2,2 g in 100 mL of Tineture 
* SODIUM 1 OD IDE 

Sampie: 10 mL 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.05 M potassium iodate VS 
Endpoint deteetion: Visual 
Analysis; Transfer the Sampie Into a glass-stoppered 
500-mL fiask, add 30 mL of water and 50 mL of hydro- 
chloric add, cool to room temperaturę, and titrate wlth 
Titrant untll the dark brown solutlon that is produeed 
becomes pale brown. Add 1 mL of amarantn TS, and 
condnue the titration slowly untll ihe red oofor just 
changes to yellow, The dlfferenee in vo!ume, in miflllh 
ters, between the Titrant used and half the volume of 
the 0.1 N sodium thiosulfate used in the Asscy for io¬ 
dine, multlplied by 14.99, represents the number of mil- 
ligrams of sodium iodide (Nal) in the portion of Tinc- 
ture taken. 

Acceptance criteria: 24-2.6 g in 100 mL of Tineture 

OTHER COMPGNENTS 

® Alcohol Determination (611): 44.0%-5G.0% 
ADDITIONAL REQUIREM£NT$ 

® PackaG iNG and Storage: Package rn tlght containers. 


Stroog BodISne TinctŁłre 

DEFINITION 

Stroncj lodine Tineture contains NLT 6.8 g and NMT 7.5 g of 
iodine (I) and NLT 4.7 g and NMT 5.5 g of potassium 
iodide (KI) in each 100 mL. 

Prepare Strong lodine Tineture as follows. 


Potassium Iodide 

50 o 

iodine 

70 o 

Purified Water 

50 mL 

Alcohol. a sufficient quantitv to make 

1000 ml 


Dissolve Potassium iodide in Purified Water. Add iodine and 
agitate untll the solutlon is effected. Add Alcohol to bring 
to finał voiume. 


IDENTIFICATION 

® A. 

Analysis: Add 1 drop to a mixture of 1 mL of stareh TS 
anef 9 mL of water, 

Acceptance criteria: A deep blue color is produeed. 

C hangę to read: 

* B. Identification Tests—General (191), Iodide 

Analysis: Evaporate a few milllliters on a steam bath to 
dryness. 

Acceptance criteria: The residue meets the reguire- 
ments of a auspjo the test for iodide. 


Add the following: 

A * C, Potassiliivi: The Sampie obtained in Identification B 
imparts a violet cofor to a nonluminous flame. The pres- 
ence of smali guantities of sodium masks the color unfess 
the yellow color produeed by sodium is screened out by 
viewtng through a blue filter that blocks the emisslon at 
589 nm (sodium). ft is transparent to the emisslon at 404 
nm (potassium). 

[NOTE—Traditionafly, cobalt glass has been used, but olher 
suitable fil ters are co m merda! fy avarlab!e.] AL r 5 P 4 ij 

A55AY 

o Iodine 

Sampie: 10 mL 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N sodium thiosulfate VS 
Endpoint deteetion: V!$ual 
Analysis: Transfer the Sampie into a glass-stoppered 
500-mL fiask and add 10 mL of water. Titrate with 77- 
tranl, addlng 3 ml of stareh TS as the endpoint is ap- 
proached. Each milliliter of Titrant is equivalent to 
12,69 mg of iodine (I). 

Acceptance criteria: 6.8-7,5 g of iodine (I) In 100 mL 

o Potassium Iodide 
Sampie: 10 mL 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.05 M potassium iodate VS 
Endpoint deteetion: Visual 
Analysis: Transfer the Sampie into a glass-stoppered 
500-mL fiask, add 30 mL of water and 50 mL of hydro- 
chloric add, cool to room temperaturo, and titrate with 
Titrant untll the dark brown solution that is produeed 
hecom es pale brown. Add 1 mL of amaranth TS, and 
contlnue the titration slowly untll the red color just 
changes to yellow. The difference between the volume 
of Titrant used and half the volume of 0.1 N sodium 
thiosulfate used in the Assay for lodine , in milliliters, 
multiplred by 16.60, represents the number of millt- 
grams of potassium iodide (KI) in the portion of TTne- 
Eure taken. 

Acceptance criteria: 4.7-5.5 g of potassium iodide (KI) 
in 100 mL 

OTHER COMPONENT5 

o Alcohol Determination (611): 82.5%-88.5% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Package in tight, light-resistant 
containers. 


lobengMane i 123 Injection 



(C 8 H,o ,aj INi)2 ■ H 2 SO, 

[[3-(lodo- 123 l)-phenyl]methyl]guanidine sulfate (2:1). 
(m-lodo-' 23 l)-benzy[)guanidine sulfate (2:1) [139755-80-9]. 

» lobenguane I 123 Injection is a sterile solution 
containing iobenguane sulfate in which a portion 
of the molecules contain radioactive iodine ( 1Z3 I) 
in the molecular structure. lobenguane I 123 In- 
jection contains not less than 90.D percent and 
not morę than 110.0 percent of the tabeled 
amount of I 123 as iobenguane expressed in 
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megabecquere!s (or in millicuries) per ml at the 
time indicated in the labeling. it contains not less 
than 90*0 percent and not morę than 110,0 per- 
cent of the labeled amount of iobenguane. It 
may eon tai n preservatives or stabilizers. 

Packaging and storage—Preserze in sinole-dose or in 
muftiple-dose containers that are adequately shielded. Storę 
in a freezer, 

Labeling—Label it to indude the following: the time and 
datę of caJibration; the amount of U H as iobenguane ex- 
pressed as totaJ megabecquerels (or millicuries) per mL at 
the time of calibration; the name and quantity of any added 
preservative or stabEIEzer; the expiration time; and the state- 
ment "Caution—Radioactive Materiał/' The labeling indi- 
cates that in making dosage cajculatrons, correction is to be 
madę for radioaetive decay, and also indicates that the radi- 
oactive half-life of ]2l \ is 13.2 hours. 

USP Reference standardu (11)— 

USP Endotoxin RS 

Radiortuolidic Identification (see Radioactivity (821))—Its 
gamma-ray spectrum is identical to that of a specimen of 
]1 H of known purity that exhlbits a major photopeak having 
an energy of 159 KeV. 

BacteriaD Endotoxins Test (85)—It contains not morę 
than 1 75/V USP Endotoxin Unit per mL of the Injection, 
when compared with the USP Endotoxin RS, in which V is 
the maximum recommended totaJ dose, in mL, at the expi- 
ration time, 

pH (791); between 6.0 and 7.5. 


C hangę to read : 

Radlonuclidic purity # (see Radioactivity (821))* (G w 
2 oi—U sing a suitabte counting assembty % (C n t^y- 2017 ), de- 
termtne the radionuclidic purity of the Injection: not less 
than 97% of the total radioactivity is present as 12 4. 
Radiochemical! purity— 

METHOD 1 (High-pressure liquid chromatographic 
method)— 

Mobile phase, Standard preparation , and Chromatographic 
system—Proceed as directed in the Assay for iobenguane sub 
fate, except that the liquid chromatograph is also eguipped 
with a collimated radialion detector (see Radioactivity (821)). 

Test preparation— Use Iobenguane i 123 injection. 

Procedurę —Inject a volume (about 20jiL) of Injection, 
equivalent to 1.6 to 2.7 MBq (44 to 64 pCi) of the Injection 
into the chromatograph, record the ehromatogram, and 
measure the areas for the major peaks* The radioactivity of 
the iobenguane 123 1 peak is not less than 90% of the total 
radioacfwity measured, and its retention time is within 10 % 
of that in the ehromatogram of the Standard preparatian 
obtained in the Assay for iobenguane s uf fate, 

Method 2 (Thin-layer chromatographic method)—Apply 
0.2 to 0.4 jjL of the Injection 10 mm from one end of a 20- 
x 200 -mm silica gel glass piąte (see Chromatography (621)), 
and allow to dry, Develop the ehromatogram by ascendtng 
chromatography until the so!vent front has moved 1 00 mm 
from the ongrn (about 20 mrnutes), using a solvent system 
consistina of a mixture of alcohol, ethyl acetale, and ammo- 
nium hyaroxide (20:20:1). Air-dry the ehromatogram, and 
determine the radioactivity distribution by scanning the 
ehromatogram with a coHimated radiation detector: not less 
than 90% of the total radioactivity is found as m l at the 
origin. 

Other nagoirements—It meets the reguirements under In- 
jections and Implanted Drug Products (1), except that the fn- 
jection may be distributeaor dispensed prior to the comple- 
tion of the test for Steniity Tests (71), the latter test being 


started on the day of finał manufacture, and except that it is 
not subject to the recommendation on Container Content 
Assay for Iobenguane sulfate— 

Mobile phase —P rep are a filtered and degassed mixture of 
water and acetonitrile (900:100). Add 3.04 g of triethyl- 
arnine per liter, and adjust with phosphoric acid to a pH of 
4. Make adjustments if necessary (see System SuitabiUty 
under Ch roma tography (621)). 

Standard preparation —Using an accurately weighed quam 
tity of iobenguane sulfate, prepare a solution in water hav- 
Ing a known concentration of about 1 mg per mL, 

Assay preparation —Use the Inieetion, which has not yet 
been brought to fuli volume with bacteriostatic salinę. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 229-nm detector 
and a 4.6-mm x 25-cm column that contains 10-pm pack- 
ing LI. The fiow ratę is about 1*5 ml per minutę. Chromat¬ 
ograph the Standard preparation , and record the peak re¬ 
sponses as directed under Procedurę; the column efficiency is 
not less than 1000 theoretical plates, the tailing 1 factor is not 
morę than 1.2, and the relative standard deviation for repli- 
cate injections is not morę than 1.5%. 

Procedurę—Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the quan- 
tity, tn mg, of iobenguane sulfate in each mL of the Injec- 
tion taken by the formula: 

C{r u /r%) 

in which C is the concentration, in mg per mL, of 
iobenguane sulfate in the Standard preparation; and r u and r$ 
are the iobenguane peak responses obtained from the Assay 
preparation and the Standard preparation, respectively. 


Change to read; 

Assay for radioactivity— Using a counting assembly 
*# (cn i-Mdy- 2017 ), determine the radioactivity, in MBq (or pCi), 
per ml, of the Injection by use of a calibrated system as 
directed under RadioactMty (8 21). 


Iobenguane I 131 Bgijection 



{C b H,o» , IN 3 >i-HzS04 

[[3-(lodo- 131 l)-phenyl]methyi]guanidine sulfate (2:1). 
[(m-lodO" 151 iybenzyl]guanidine sulfate (2:1). 

» Iobenguane I 131 Injection is a sterile solution 
containing iobenguane sulfate in which a portion 
of the molecuies contain radioactive iodine ( 131 l) 
in the molecuiar structure. Iobenguane I 1 31 In- 
jection contains not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount of 131 1 as iobenguane sulfate expressed in 
megabecquerels (or in millicuries) per mL at the 
time indicated in the labeling. It may contain 
preservatives or stabilizers. 

Paclkagirag and storage—Preserw in single-dose or En 
multiple-dose containers that are adeguately shielded. Storę 
in a freezer. 
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LabeBing—Label it to Enclude the folJowing: the datę of cal¬ 
ibration; the amount of 131 f as iobenguane sulfate expre$$ed 
as total megabecquerels (or millicuries) per ml at the time 
of calibration; the name and quantity of any added preser- 
vative or stabilizer; the exprration datę; and the statement, 
"Caution—Radloactive Materiał/' The Jabeling indicates that, 
in making dosage calcufations, correction is to be madę for 
radfoactive decay, and afso indicates that the radIoactive 
half-life of 131 1 is 8.04 days. 

USP Reference standardu <11 >— 

USP Endotoxin RS 

RadionudEdic ideratifccation (see Radioactwity (821 )} —Its 
gamma-ray spectrum is Edentical to that of a specimen of 
131 3 of known purity that exhibits a major photopeak having 
an energy of 0.364 MeV. 

Bactenal Endotoxins Test (85}~lt contains not morę 
than 1 75 /V USP Endotoxin Unit per mL of the Iniection, 
when compared with USP Endotoxin RS, En whEcn V is the 
maximum recommended total dose, in mL, at the expira- 
tion datę or time. 
pH (791): between 4,5 and 7,5, 


Change to read: 

Radionuclidic purity *(see Radioactmty (821))* Spu-May 
jot7 3 -—Using a suitable counting assembly *# i-May- 2017 ), de- 

termine the radionuclidic purity of the Jnjection: not less 
than 99% of the total radioactivity is present as 131 L 

Radiochemical purity— 

Mobile pbase —Prepare a fiitered and degassed mrxture of 
water and acetonitrile (900:100). Add 3.04 g of triethyh 
aminę per liter, and adjust with phosphoric add to a pH of 
4.0 ± 0.4, Make adjustments if necessary (see System Suita- 
bifity under C hromoŁography (621)), 

Standard preparation —Dissolve an a cc u ratę ly weighed 
puantity of iobenguane sulfate In water to obtain a solution 
having a known concentration of about 1 mg per mL. 

Test preparation —Use iobenguane I 131 Injection. 

Chromatogrophic system (see Chromatography (621))—The 
Eiquid chromatograph is eguipped with a 229-nm detector, 
a collimated radiation detector (see Radioactivity ( B21)), and 
a 3,9-mm x 30-crn cotumn that contains 10-pm packing LI . 
The ffow ratę is about 1.5 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed under Procedurę: the cofumn effidency is not less 
than 1000 theoreticai plates, the tailing factor is not morę 
than 1.2, and the relative standard deviation for replicate 
injectlons is not morę than 1.5%. 

Procedurę —Inject a volume (about 20 jiL) of Injection, 
equivalent to between 1.6 and 2.7 MBq (or between 44 
and 64 pG) into the chromatograph, record the chromato- 
grams, and measure the areas for the major peaks. The radi- 
oactivity of the iobenguane 131 1 peak is not less than 90% of 
the total radioacLivity measured, and its retention time is 
wrthin 10% of that of the Standard preparation, similarly 
chromatographed. The retention time of the iobenguane T31 l 
peak obtained from the Injection is also within 10% of that 
obtained from the Standard preparation. 

Other reguiremenfs—It meets the requirements under in - 
jections and Imptanted Orug Products (1), except that the In- 
jection may be distnbuted or dispensed prior to the comple- 
tion of the test for Sten lity Tests (71), the latter test being 
started on the day of frnal manufacture, and except that it is 
not subject to the recommendation for Container Content 


Change to read: 

Assay for radioactivity—Using a counting assembly*# { cn 
i~May-2oi7v determlne the radioactivity, En MBq (or pCi), per 


mL, of Injection by use of a calibrated system as directed 
under RadioactMty (821). 


lodohippmrate Sodium I 123 I inject Bon 


Wł l o 



GH 7 123 INNa0 3 

Clycine, N-[2-(iodo- 123 l)benzoyl]-, monosodium salt. 

Sodium o4odo- m i-hippurate [56254-07-0], 

» lodohippurate Sodium ! 123 Injection is a ster- 
ile, aqueous solution containing oiodohippurate 
sodium in which a portion of tne molecules eon- 
tain radioactive iodine ( 123 l) in the moleeular 
struć turę, It may contain a preservative or 
stabilizer. 

lodohippurate Sodium I 123 Injection contains 
not less than 90.0 percent and not morę than 
nO.O percent of the labeled amount of I 123 as 
iodohippurate sodium expressed in megabec- 
querels (microcuries or millicuries) per ml at the 
time indicated in the labeling. It contains not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of o-iodohippuric 
acid, Other Chemical forms of radioactivity do 
not exceed 3,0 percent of total radioactivity. 

Packaging and storage —Preserve In single-dose or in 
multiple-dose containers that are adeguately shieided. 
LabeBing —Label it to include the folJowing, In addition to 
the Information spedfled for Labeling (7), Labefs and Labeling 
for fnjectable Products: the time and datę of calibration; the 
amount of 1 123 as iodohippurate sodium expressed as total 
megabecquerds (microcuries or millicuries) per mL at the 
time of calibration; the name and quantity of any added 
preservative or stabilizer; the expiratlon time; and the state¬ 
ment "Caution—Radioactive Materia!/' The labeling indi¬ 
cates that in making dosage calculations, correction is to be 
madę for radioactive decay, and also indicates that the radl- 
oactive half-life of l 123 is 1 3,2 hours. 

USP Referentce standards (11}— 

USP Endotoxin RS 
USP o-lodohippuric Acid RS 
GHsINCh 305.07 

Radionuclidic Identification (see RadioactMty (821))—Its 
gamma-ray spectrum is identkal to that of a specimen of I 
123 of known purity that exhibits a major photopeak having 
an energy of 159 keV. 

Bacterial Endotoxin$ Test (85)—The limit of endotoxin 
content is not morę than 1 7S/V USP Endotoxin Unit per mL 
of the Injection, when compared with the USP Endotoxin 
R5, in which V is the maximum recommended total dose, in 
mL, at the expiration time, 
pH (791): between 7.0 and 8.5. 

Change to read: 

Radionuciidic purity *(see Radioactmty (821 ))* (cn i-May- 
2017)— Using a suitable counting assembly % (C n de- 

termine the radionucJidic purity of the Injection: not less 
than 85% of the totaJ radioactivify is present as I 123. 
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ERadiochemical purity— 

Mobile phase, Standard preparation, and Chromatographic 
system —Proceed as directed in the Assav for ododohippuric 
acidf except to provide that the Jiqutd chromatograph rs also 
equipped with a radioactivity detector (see Radiaactivity 
(821)). 

Procedurę—Inject about 50 pL equivalent to 1.8 to 3.7 
MBq (50 to 100 jLiCi) of Injection into the chromatograph, 
record the chromatogram, and mcasurc the arca of all radi- 
oactfvity peaks. The radioactiv!ty under the o-iodohippurtc 
acid I 123 peak is not less than 97.0% of the total area of all 
peaks obseryed, and its retention time is within ±10% of the 
value obtained for USP o-iodohippunc Acid RS. 

Bioiogical distribution—Inject intravenously between 
0,75 and 22 MBq (20 and 600 fi Ci) of the Injection, In a 
volume of 04 0 mL to 0,15 ml, into the caudal veln of each 
of three 125-g to 225-g anesthetized rats. Clamp the open- 
Ing of the urethra with a hemostat, Sacrifice the animals 
1 hour after admlnistration, and carefully remove the intact 
bladder and contents and thyroid by dissection. Place each 
organ and remalning carcass (exduding the taił) in separate,, 
suitabie counting containers, and determlne the radioattiw 
ity, in counts per minutę, In each Container with an appro- 
prfate detector using the same counting geometry, Deter- 
minę the percentage of radioactivity in each organ: not less 
than 75% of the administered dose is found in the bladder, 
and not morę than 3% of the administered dose is found in 
the thyroid In two of the rats. 

Ofher 1 reguiremenfs—ft meets the reguirements under In- 
jections ona Implanted Drug Products (1), except that the ln- 
jection may be distrlbuted or dlspensed prior to the comple- 
tion of the test for Sterility, the latter test being started on 
the day of finał manufacture, and except that it Is not sub- 
ject to the recommendation on Container ContenŁ 
Assay for a-iodohippuric acid— 

Mobile phase- —Prepare a flltered and degassed mixture of 
water, methanol, and glacial acetk acid (75:25:1). Make ad- 
justments if necessary (see System Suitabiiity under Chroma- 
tography (621)), 

Standard preparation —Using an accurately weighed quan- 
tity of USP D-lodohippuric Acid RS, prepare a solutlon in 
water having a known concentration of about 2 mg per mL, 

Assay preparation— Use iodohippurate Sodium I 123 In- 
jection, 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 265-nm detector 
and an 8-mm x 10-cm column that contains packing LII. 
The flow ratę is about 5 mL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di¬ 
rected under Procedurę; the column eff i ciency determined 
from the analyte peak is not less than 500 theoretical pfates, 
the talling factor for the analyte peak is not morę than 1.5, 
and the relative standard devIation for replicate injections is 
not morę than 1.5%, 

Procedurę —Separately inject equal vo!umes (about 50 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatogram, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of o-iodohlppuric acid In each mL of injection 
taken by the formula: 

C(r u /rŚ) 

in which C Is the concentration, in mg per mL, of USP o- 
jodohippurre Acid RS in the Standard preparation; and ru and 
O are the o-iodohippuric acid peak responses obtained from 
the Assay preparation and the Standard preparation , respec- 
tively. 


Cbange to read: 

Assay for radloacflvify —Using a sultable counting assem- 
bly % (cn i-May- 2 oi 7 ), determine the radioactivity In MBq (]iCi 
or mCi) per mL of Injection by use of a calibrated system as 
directed under Radioactivity (821). 


Soafiourn lodsde B 123 CapsuBes _ 

Sodium iodide (Na 1Z3 l). 

Sodium iodide (Na^f) [41927-88-2]. 

» Sodium Iodide I 123 Capsules contain radioac- 
tive iodine ( m l) processed in the form of Sodium 
Iodide obtained from the bombardment of en- 
riched tellurium 124 with protons or of enriched 
tellurium 122 with deuterons, or by proton irra- 
diation of enriched xenon 124, or by the decay 
of xenon 123 in such manner that it is carrier- 
free. Capsules contain not less than 9G.0 percent 
and not morę than 110.0 percent of the (abeled 
ainount of m l as iodide expressed in megabec- 
uerels (mierocuries or millicuries) at the time in- 
icated in the labeling. Other Chemical forms of 
radioactiyity do not exceed 5 percent of the total 
radioactiyity, The Capsules may contain a 
stabilizer. 

Packaging and storage—Preserve in well-closed contain¬ 
ers that are adeguately shlelded. 

Labeling—Label the Capsules to Include the following: the 
name of the Capsules; the name, address, and batch or lot 
number of the manufacturer; the time and datę of callbra- 
tion; the amount of 1?3 I as iodide expressed in megabec- 
querels (microcuries or millicuries) per Capsuie at the time 
of calibration; the name and guantity of any added preser- 
vative or stabilizer; a statement indicating that the Capsules 
are for orał use onJy; the expiration datę and time; and the 
State ment "Caution—Radioactive Materiał," The labeling in- 
dicates that In making dosage calculations, correction is to 
be madę for radioactive decay, and also indicates that the 
radloactke half-life of ł23 l is 1 3.2 hours. 

RadaonucBide idenfificafion—A solutlon or suspenslon of 
1 or morę Capsules In water responds to the test for Radio - 
nudide Identification under Sodium (odtde i 123 Solution. 
Uniformity of dosage tintts (905): meet the require- 
ments. 

Procedurę for eon tent uniformity —Determlne the instru¬ 
ment response of each of 20 Capsules by measurement in a 
suitable counting assembly and under identical geometrie 
conditlons. Calculate the mean radioactivity va!ue per Cap- 
sule: the requTrements of the test are met if not less than 19 
of the Capsules are within the limits of 96.5% and 103,5% 
of the mean radioactMty va!ue. 

RadfcmiiclidflC purity—A solution or suspension of 1 or 
morę Capsules in water responds to the test for Radionudidk 
purity under Sodium iodide 1123 Solution. 

Radiochemkal purity—^Homogenize 1 Capsuie in 3 mL of 
water, add 3 mL of methanol, and centrifuge: the superna- 
tant so obtained meets the requirements or the test for Ro - 
diochemicaf puhty under Sodium iodide 1123 Solution, 

Other reguirements—A solution or suspension prepared 
by homogentzing 1 or morę Capsules in water to yield a 
concentration of not less than 1 MBq (25 pCi) per mL meets 
the requirements of the Assay for radioactMty under Sodium 
iodide I 123 Solution, 
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SodBym 8<pd§de B 123 Solmtaon _ 

Sodium iodide (Na ,23 l). 

Sodium iodide (Na'”l) [41927-88-2], 

» Sodium Iodide I 123 Solution is a solution, suit- 
able for orał or for intravenous administration, 
containing radioactive iodine ( 133 l) processed in 
the form of Sodium Iodide, obtained from the 
bombardment of enriched tellurium 124 with 
protons or of enriched tellurium 122 with deuter- 
ons, or by proton irradiation of enriched xenon 
124, or by the decay of xenon 123 in such man- 
ner that it is carrier-free. 

Sodium Iodide I 123 Solution contains not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of 123 l as iodide ex- 
pressed in megabecquerels (microcuries or milli- 
curies) per mL at the time indicated in the 
labeling. Other Chemical forms of radioactivity do 
not exceed 5 percent of the total radioactivity. 
The Solution may contain a preservative or stabi- 
lizer. 

Packaging and storage —Preserve in single-dose or multi- 
p!e-dose containers that previously have been treated to 
prevent adsorption, if necessary. 

labeBing—Label it to indude the foliowi ng: the time and 
datę of caiibration; the amount of m f as iodide expressed as 
total megabecguerels (microtunes or millicuries) per rnL at 
the time of calibration; the name and quantity of any added 
preservatfve or stabilizer; a statement to indicate whether 
the contents are intended for ora! or for intravenous use; 
the expiration datę and time; and the statement "Caution— 
Radioactive Materiał," The labeling indicates that in making 
dosage calculations, correction is to be madę for radioactive 
decay, and also indicates that the radioactive half-life of m l 
is i 3,2 hours. 

USP Reference standards (11)— 

USP Endotoxin RS 

Ratfitmuclide identification (see RadiooctMty (821))—Its 
gamma-ray spectrum is identical to that of a spedmen of 
T23 l of known punty that exhibits a major photoelectric peak 
having an energy of 0,159 MeV. 


Change to read: 

Radionuclidic punty a (see RadiooctMty (821))* [C ni-m ay- 
2 oi 7 )—Using a suitabie counting assembiy *# (cn t de- 

termine the radionuclidic purity of the Solution: not iess 
than 90% of the total radioactMty is present as I 123. 
Bacterlal Endotosins Test (85)—Solution intended for in- 
travenous use meets the repuirements of the Bacteńaf Endo- 
toxins Test (85); and the Jimit of endotoxin content is not 
morę than 1 7 S/V USP Endotoxin Unit per mL of the tnjec- 
tion, when compared with USP Endotoxin RS, in which V Is 
the maximum recommended total dose, in ml, at the expi~ 
ration datę or time. 

pH (791); between 7.5 and 9,0 for Solutions intended for 
intravenous administration; between 7.5 and 10.0 for Solu¬ 
tions intended for orał administration, 

Radfochemical purity— Place a measured vo!ume of a so¬ 
lution, containing 100 mg of potasstum iodide, 200 mg of 
potassium iodate, and 1 g of sodium bicarbonate in each 
1 00 m!_, 25 mm from one end of a 25- x 300-mm strip of 
chromatographic paper (see Chromatography (621)), and al- 
low to dry, To the same area add a similar volume of appro- 
prlately diluted Solution such that it provides a count ratę of 


about 20,000 counts per minutę, and allow to dry. Develop 
the chromatogram over a period of about 4 hours by a$- 
cending chromatography, using dilute methanol (7 in 10), 
Dry the chromatogram in air, and determine the radioactiv- 
ity distribution by seanning with a suitabie collimated radia- 
tion detector: the radioactivity of the iodide T23 l band is not 
less than 95.0% of the total radioactivity, and its Rf value 
falls within ±5.0% of the value found for sodium iodide 
when determined under similar conditions. Confirmation of 
the identity of the iodide band is madę by the addition to 
the suspected iodide band of 6 drops of acidified hydrogen 
peroxfde solution (prepared by adding 6 drops of 1 N hy- 
drochloric acid to 1 0 ml of hydrogen peroxlde solution) fol- 
lowed by the dropwise addition of starch TS; the develop- 
ment of a blue color indicates the presence of iodide. 

Other reguirements —Solution intended for intravenous 
use meets the reguirements under Injections and implanted 
Drug Products (1), except that it may be distributed or dls- 
pensed prior to completion of the test for Steriltty, the iatter 
test being started on the day of finał manufacture, and ex- 
cept that it Es not subject to the recommendation on Con¬ 
tainer Content. 


Change to read: 

Assay for radeoactivity—Using a suitabie counting assem¬ 
biy % (CN i-May- 201 7 ), determine the radioactivity, in MBq (pCi) 
per ml, of Solution by use of a calibrated system as directed 
under RadiooctMty (821). 


lodinated 8 125 Albumin Injection _ 

Albumin labeled with iodine-125. 

» lodinated I 125 Albumin Injection is a sterile, 
buffered, isotonic solution containing normal 
human albumin adjusted to provide not morę 
than 37 megabecquerels (1 millicurie) of radioac- 
tivity per mL. It is derived by mtld iodination of 
normal human albumin with the use of radioac- 
tive iodine ( 125 l) to introduce not morę than one 
gram-atom of iodine for each gram-molecule 
(60,000 g) of albumin. 

lodinated i 125 Albumin Injection contains not 
less than 95.0 percent and not morę than 
105.0 percent of the labeled amount of 125 l as 
iodinated albumin, expressed in megabecquerels 
(microcuries or in millicuries) per mL at the time 
indicated in the iabeling. Other forms of radioac- 
tivity do not exceed 3 percent of the total radio- 
activity. its production and distribution are sub¬ 
ject to federal regulations (see Biologics (1041) 
and Radioactivity (821)). 

Packaging and storage —Preserve In single-dose or in 
multiple-dose containers, at a temperaturę between 2° and 
8 °. 

Labeiirag —Label it to indude the following, in addition to 
the information specified for Labeling (7), Labels and Labeling 
for Injectable Products: the datę of calibration; the amount of 
125 l as iodinated albumin, expressed as total megabecquerels 
(microcuries or millicuries), and concentration as megabec- 
querels (microcuries or millicuries) per mL on the datę of 
calibration; the expiration datę; and the statement "Cau¬ 
tion—Radioactive Materiał." The labeling indicates that in 
making dosage calculations, correction is to be madę for 







USP 40 


Official Monographs / I od i ne 4637 


radioactive decay, and also indlcates that the radioactive 
half-life of 125 J is 60 days. 

USP IRefereince standards (11)— 

USP Endotoxin RS 

Radionucllde idenfificatkm (see RadioactMty (821))—Its 
gamma-ray spectrum is identical to that of a spedmen of 
125 1 of known purity that exhfbits a major photopeak having 
an energy of 0.0355 MeV. 

Bacterial Endofoxins Test (85)—The limit of endotoxin 
content ts not morę than 1 75/V USP Endotoxin Unit per ml 
of the Injection, when compared with the USP Endotoxin 
RS, in wnich V is the maximum retommended tota! dose, in 
mL, at the explrarion datę or time. 
pH (791): between 7.0 and 8*5* 

Radiochemkai puHty—Pface a measured volume, diJuted 
with a suitable difuent so that it provides a count ratę of 
about 20,000 counts per minutę, about 25 mm from one 
end of a 25- x 300-mm strip of chromatographic paper (see 
Chromatography (621)), and allow to dry. Develop the chro- 
matogram over a period of about 4 hours by ascending 
chromatography, using dilute methanol (7 in 10), and air- 
dry; Determine the radloactivity distribution by scanning the 
chmmatogram with a suitable collimated radiation detector: 
not less than 97.0% of the total activity is found as afbumin 
(at the point of apptication). 

Other recguSremenis —It meets the reguirements under Bi- 
ologics (1041) and under injectioils and Impianted Drug Prod¬ 
ucts (1), except that it is not subject to the recommendation 
on Container Content It meets all other appiicable require- 
ments of the FDA. 


C hangę to read : 

Assay for radioacfivlfy —Using a suitable counting assem- 
bly % fcN determine the radioactMty, in MBq (jiCi) 

per mL, of Injection by use of a calibrated system as di- 
rected under RadioactMty (821). 


tetfoaBamate Sodiuim i 125 InjectSon 

» lothalamate Sodium l 125 Injection is a sterile 
solution of lothalamic Acid in Waler for Injection 
prepared with the aid of Sodium Bicarbonate. A 
portion of the molecules contain radioactive io- 
dine ( 125 l) in the molecuiar structure. It may con¬ 
tain smali amounts of suitable buffers or a 
stabilizer. 

lothalamate Sodium I 125 Injection contains 
not less than 90,0 percent and not morę than 
110.0 percent of the concentration of lothala¬ 
mate Sodium and of the labeled amount of 125 l 
as lothalamate Sodium expressed in kilobecquer- 
els (or in microcuries) per mL at the time indi- 
cated in the labeiing. Other Chemical forms of 
radioactivity do not exceed 2.0 percent of the to- 
tal radioactivity. 

Packaging and 5forage —Preserve in single-dose or in 
muftiple-dose containers that are adequately shiefded. 
Labeiing —Label it to include the following, in addition to 
the Information specified for Labeiing (7), Lahels and Labeiing 
for fnjectoble Products: the time and datę of caJibration; the " 
amount of US 1 as iothaJamate sodium expressed as to tal 
megabecguerels (microcuries or mrllituries equivalent) per 
mL at the time of talibration; the expiration datę; and the 


statement "Caution—Radioactlve Materiał." The labeiing in- 
dicates that in makincj dosage calculations, correctron is to 
be madę for radioacttve decay, and aiso indicates that the 
radioactive half-life of us I is 60 days. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 175/1/ USP Endotoxin Unit per mL of the Injection, 
when compared with the USP Endotoxin RS, in which V is 
the maximum recommended total dose, in ml, at the expi- 
ration datę or time. 

pH (791): between 7.0 and 8.5. 

Radiomidide Identification (see RadioactMty (821))—Its 
gamma-ray spectrum is identicai to that of a specimen of 
l25 l of known purity that exhibits a major photoelectric peak 
having an energy of 0.035 MeV. 

Radiochemkai purity —Tlące a measured volume of Injec- 
tion, diluted with a suitable diluent so that it provldes a 
count ratę of about 20,000 counts per minutę, about 
25 mm from one end of a 25- x 300-mm strip of chromato¬ 
graphic paper (see Chromatography (621)), and allow to dry. 
Develop the chromatogram over a period of about 4 hours 
by ascending chromatography, using methanol and amma¬ 
niom hydroxide (100:1.5) adjusted with 2 N sulfuric acid to 
a pH of 3 to 6, and air-dry, Determine the radioactivlty 
distribution with a suitable collimated radiation detector 
The radioacłMty under the free radioiodfde peak is not 
morę than 2% of the total area of all peaks; not less than 
98% of the total activity is found at the point of apptication 
(as iothaJamate sodium). 

Other reguircments— -!t meets the requirements under fn- 
jections ano Impianted Drug Products (1), except that it is not 
subject to the recommendation in Container Łon tent 


Changę to reod: 

Assa y for radioacfivity —Using a suitable counting assem- 
bly *• <cn i-May-2oi7>, determine the radioactivity, in kilobet- 
guerels (or jllCj) per mL, of the Injection by use of a cali¬ 
brated system as directed under RadioactMty (821). 


lodinated I 131 Albumin Injection _ 

Albumin labeled with iodine-131. 

» todinated I 131 Albumin Injection is a sterile, 
buffered, isotonic solution containing normal 
human albumin adjusted to provide not morę 
than 37 MBq (1 mCi) of radioactivity per mL. It is 
deriyed by mild iodination of normal human al¬ 
bumin with the use of radioactive iodine ( 131 l) to 
introduce not morę than one gram-atom of io¬ 
dine for each gram-molecule (60,000 g) of 
albumin. 

lodinated I 131 Albumin Injection contains not 
less than 95.0 percent and not morę than 
105.0 percent of the labeled amount of 1S1 ! as 
iodinated albumin, expressed in megabecquerels 
(microcuries or in miliicuries) per mL at the time 
indicated in the labeiing. Other forms of radioac- 
tivity do not exceed 3 percent of the total radio- 
activity. Its production and distribution are sub¬ 
ject to federal regulations (see Biologics (1041) 
and Radioactivity (821)). 

Labeiing —Label it to Include the following, in addition to 
the Information specified for Labeiing (7), Labels and Labeiing 
for fnjectoble Products: the dale of calioratfon; the amount of 
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131 l as iodinated albumin, expressed as total megabecguerels 
(millicuries or microcuries), and concentration as megabec- 
querels (microcuries or millicuries) per mL on the datę of 
calibration; the expiration datę; and the statement "Cau- 
tion—Radioactive Materiał." The łabeling indicates that in 
making dosage calculations, correction is to be madę for 
radioactive decay, and also indicates that the radioactive 
half-life of 131 l is 8.08 days. 

USP Reference standard* (11)— 

USP Endotoxin RS 

IRadionuclide IdentificatSon (see Radioactivity { 821})—Its 
gamma-ray spectrum is identical to that of a specimen of 
Bt I of known purity that exhibits a major photopeak having 
an energy of 0.364 MeV. 

Other requBremenfs —It meets the requirements for Pock- 
aging and storage, Bacterial endotoxins, pH, Radiochemical pu¬ 
rity, and Assay for radioactivity under lodinated I 125 Albumin 
Injection. It meets also the regulrements under Biologics 
(1041), and the requirements under Injections and implanted 
Drug Products (1), except that it is not subject to the recom- 
mendation on Container Content. it meets all other applica- 
ble reguirements of the FDA. 


lodinated 1 131 Albumin Aggregated 
SnjeetBora _ 

Albumin (abeled with iodine-131. 

» todinated I 131 Albumin Aggregated Injection 
is a sterile aqueous suspension of Albumin 
Humań that has been iodinated with 131 l and de- 

I natured to produce aggregates of controlled par¬ 
ticie size. Each ml of the suspension contains not 
less than 300 p.g and not morę than 3.0 mg of 
aggregated albumin with a specific activity of not 
less than 7.4 megabecquerels (200 microcuries) 
per mg and not morę tnan 44.4 megabecquerels 
(1.2 millicuries) per mg of aggregated albumin, 
lodinated I 131 Albumin Aggregated Injection 
contains not less than 95.0 percent and not morę 
than 105.0 percent of the labeled amount of 131 l, 
as aggregated albumin, expressed in megabec- 
querels (microcuries) per mL or megabecquerels 
(millicuries) per mL at the time indicated in the 
łabeling. Other Chemical forms of radioactivity do 
not exceed 6 percent of the total radioactivity. Its 
production and distribution are subject to federal 
regulations (see Biologics (1041) and Radioactivity 
(821)). 

PadtagSng and storage—Preserve in sinąle-dose or in 
multiple-dose containers, at a temperatura oetween 2° and 
8°. 

Łabeling—Label It to include the following, in addition to 
the Information specified for Łabeling ( 7), Łabefs and Łabeling 
for injectabie Products: the time and datę of ca libration; the 
amount of 131 l as aggregated albumin expressed as total 
megabecquerels (microcuries or millicuries) and as aggre¬ 
gated albumin in mg per mL on the datę of cafibration; the 
expiration datę; and the statement "Cautron—Radioactive 
Materiał." The łabeling indicates that in making dosage cal¬ 
culations, correction Is to be madę for radioactive decay, 
and also indicates that the radioactive half-life of 131 l is 8.08 
days; in addition, the łabeling States that it is not to be used 
if dumping of the albumin is observed and dlrects that the 
Container be agitated before the eon ten ts are with dra wn 
into a syringe. 


USP Reference standard* (11)— 

USP Endotmln RS 

RadioniLicOde identif kation—-Its gamma-ray spectrum is 
identical to that of a specimen of 131 I of known purity that 
exhibits a major photopeak having an energy of 0364 MeV. 
pH (791): between 5.0 and 6.0, 

Otlier requ5rementS“-lt meets the requirements under Bi* 
oiagics (1041) and under injections and Implanted Drug Prod¬ 
ucts (1), except that it is not subject to the recommendation 
on Container Content. It meets also the requirernents for Par¬ 
ticie size, Bacterial endotoxins, and Radiochemical purity under 
Technetium Tc 99m Albumin Aggregated Injection, except that 
in the test for Radiochemical purity , not morę than 6% of the 
radioactivity is found in the supernatant foilowing centrifu- 
gation. 

Change to read: 

Assay for radioactivify—Using a suitable counting assem- 
bly % toTi-Maszom, determine the radioactivłty, In MBq (pCi) 
per mL, of Injection by use of a calibrated system as di- 
rected under RadioactMty (821). 


lodohippurate Sodium I 131 Injection 

™| o 

ixnr“ 

C 9 H ? ”i|NNa0 3 

Glycine, N-[2-(iodo-' 31 l-benzoyl)-, monosodium salt. 
Monosodium o-iodo- ,3, l-hippurate [881-17-4], 

» lodohippurate Sodium I 131 Injection is a ster¬ 
ile solution containing o-iodohippurate sodium in 
which a portion of the molecules contain radio- 
active iodine ( 135 l) in the molecular structure. 

lodohippurate Sodium I 131 Injection contains 
not less than 90.0 percent and not morę than 
110,0 percent of the labeled amount of 131 1 as 
iodohippurate sodium expressed in megabec- 
querels (microcuries or millicuries) per mL at the 
time indicated in the łabeling. Other Chemical 
forms of radioactivity do not exceed 3.0 percent 
of the total radioactivity. 

Padtagimg and storage—Preserve in single-dose or in 
muftiple-dose containers. 

Łabeling—Labd it to include the following, in addition to 
the Information specified for Łabeling (7), Łabels and Łabeling 
for Injectabie Products: the time and datę of calibration; the 
amount of ni \ as iodohippurate sodium expressed as total 
megabecquerels (microcuries or millicuries) and as 
megabecguerels (microcuries or millicuries) per mL at the 
time of calibration; the expiration datę; and the statement 
"Oaution—Radioactive Materiał," The łabeling indicates that 
in making dosage calculations, correction rs to be madę for 
radioactive decay, and also indicates that the radioactive 
half-life of 131 l is 8.08 days. 

USP Reference standard* (1 1 )■— 

USP Endotoxin RS 

Radionuclide identafication (see RadioactMty (821))—Its 
gamma-ray spectrum is identical to that of a specimen of 
iodine-131 of known purity that exhibits a major photopeak 
having an energy of 0.364 MeV. 
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Bacterial EmDo£oxins Test (85)—The limit of endotoxin 
content is not morę than 1 75/V USP Endotoxin Unit per m!_ 
of the Injection, when compared with the USP Endotoxin 
RS, in which 1/ is the maximum recommended total dose, in 
mL, at the expiration datę or time. 
pH (791): between 7.0 and 8.5. 

Rad lochem! ca! pyrify— Place 1 drop of a solution con- 
taining 0.2 percent potassium iodide, 1,0 percent sodium bi- 
carbonate, and 1.0 percent sodium thiosulfate, about 
45 mm from one end of each of two 25- x 300-mm strips 
of chromatographic paper (see Chromatogrophy (621)}, and 
allow to dry, Superimpose on one of the spots a measured 
volume of fnjection, appropriately diiuted, such that it pro- 
vides a count ratę of about 20,000 counts per minutę, on 
this point of application, and allow to air-dry. Superimpose 
on tne second spot 100 pi of a solution prepared by dis- 
solving 50 mg of nonmadioactive iodohippurate sodium in 
10 ml of aicohoi, and allow to air-dry. Develop the cbro¬ 
ni atog ram over a period of about 2 ] /2 hours by descending 
chroma tography, using the upper layer obtained by shaking 
togetber 2 voEumes of benzene, 2 volumes of glaciaJ acetic 
acid, and 1 volume of water. Use the aqueouslayer to equi- 
fibrate the apparatus prior to the start of development Dry 
the chromatogram in air, and determine the radioactIvify 
distribution by scanning the chromatogram with a suitable 
collimated radiation detector. Locate tne position of the 
non-radioactive spot by vrewing the chromatogram under 
short-wavelength UV light The radioactivity under the 
iodohippuric acid band is not less than 97.0% of the total 
radioactivity, and its Rf vafue is within ±10% of that of the 
non-radioactive spot 

Other fi > equGi'emeFits—!t meets the requirements under In- 
jections and Implanted Drag Products (1), except that the In- 
jection may be distributed or dispensed prior to the comple- 
tion of the test for Rterility, the latter test heing starł ed on 
the day of fina! manufacture, and except that it is not sub- 
ject to the recommendation on Container Content 


Change ta read: 

Assay for radioactwity—Using a suitable counting assem- 
biy % (omi-m|Śoi 7 ) f determine the radioactivity, in MBq (pCt) 
per mL, of Injection by use of a calibrated system as di- 
rected under RadioactMty (821). 


Rosę Bengal Sodium I 131 Injection 


o 



C 2 oHzCI 4 ,31 l.iNa 2 0 5 

S|jiru[isobenzofuran-'){3/-/},9'-[9/-f]-xant:hene]-3-one J 4,5,6,7- 
tetrach!oro-3^6'-dihydroxy-2',4',5',7'-tetraiodo-, disodium 
salt, labeied with ioaine-131. 

4,5,6,7-Tetrach!ora-2',4',5 / ,7 , -tetraiodof[uorescein disodium 
salt- ,3, l [24916-55-0; 50291-21-9; 15251-14-6], 

» Rosę Bengal Sodium 1 131 Injection is a sterile 
solution containing rosę bengal sodium in which 
a portion of the molecules contain radioactive io- 
dine ( 131 l) in the molecular structure, It may con- 
tain a suitable buffer. 


Rosę Bengal Sodium I 1 31 Injection contains 
not less than 90.0 percent and not morę than 
110.0 percent of tne labeled amount of 131 1 as 
rosę bengal sodium expressed in megabecquerels 
(microcuries or in millicuries) per mL at the time 
indicated in the labeling. The rosę bengal sodium 
content is not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amount. 
Other Chemical forms of radioactivity do not ex- 
ceed 10.0 percent of the total radioactivity. 

Packagingi and storage—Preserye in single-dose or in 
multipie-dose containers. 

Labeling— Labei it to include the followirtg, in addition to 
the Information specified for labeling (7), Labels and labeling 
for injectable Products: the time and datę of cal i brat i on; the 
amount of 131 1 as rosę bengal sodium expressed as total 
megabecquerels (microcuries or millicuries) and as 
megabecauerels (microcuries or millicuries) per mL on the 
datę of calibration; the expiration datę; and the statement 
"Caution—Radioactrve Materiał/' The labeling indicates that 
in making dosage calculations, correction is to be madę for 
radioactive decay, and also indicates that the radioactive 
haif-life of 131 1 is 8.08 days. 

USP Reference sSaradards (11) — 

USP Endotoxin RS 

Radiomadide Identification (see Radioactivity (821))—tts 
gamma-ray spectrum is identical to that of a specimen of 
1E1 ! of known purity that exhibits a major photopeak having 
an energy of 0.364 MeV. 

Bacterial Endo£oxins Test (85)—The limit of endotoxin 
content Is not morę than 1 7 S/V USP EndoEoxin Unit per mL 
of the Injection, when compared with the USP Endotoxin 
RS, in which V is the maximum recommended total dose, in 
mL, at the expiration datę or time. 

pH (791): between 7.0 and 8.5. 

Radioriiemical purity —Place a measured volume of a so- 
lutton containing 100 mg of potassium iodide, 200 mg of 
potassium iodate, and 1 g of sodium bicarbonate in eacli 
100 mL about 25 mm from one end of a 25- x 300-mm 
strip of chromatographic paper (see Chromatograplw (62 1)), 
and alfow to dry. To the same area add a stmiTar volume of 
appropriately diiuted Injection such that it provides a count 
ratę of about 20,000 counts per minutę, and allow to dry. 
Deve!op the chromatogram over a period of about 2 hours 
by ascending chromatography, using 1 N acetic acid. Dry 
the chromatogram in air, and determine the radioactivity 
distrlbution by scanning the chromatogram with a suitable 
collimated radiation detector. The radioactivity under the 
rosę bengal band is not less than 90.0% of the total radio- 
activity. The rosę bengal band is at the point of application. 
Other reguirements— It meets the requirements under In- 
jections ano Impianted Drug Products (1), except that the In- 
jection may be distributed or dispensed prior to the comple- 
tion of the test for Sterility, the latter test being started on 
the day of finał manufacture, and except that it is not sub- 
ject to the recommendation on Container Content 

Assay for roso bengal sodium —Determine the absorb- 
ance of Injection, appropriatefy diiuted, in a 1-cm ceii at 
550 nm, with a suitable spectroph otom eter, using a sodium 
blcarbonate solution adjusted to a pH of 8.0 as the blank. 
Calcuiate the quantity, in mg, of rosę bengal sodium per 
mL of the Injection taken by the formula: 

0.00 ĄD{Au/As) 

in which D Is the dilutlon factor; Au is the absorbance of the 
solution; and 4$ is the absorbance, simifarly determined, of a 
solution of rosę bengal sodium adjusted to a pH of 8.0 by 
the addition of sodium bicarbonate and containing 4 pg of 
rosę bengal sodium per mL. 
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Change to read: 

Assay for radioaetivity —Using a suitabEe counting assenv 
bty % (cm t-Ma r 2 oi 7 >, determine the radioactivity, rn MBq (pCi) 
per mL, of injection by use of a calibrated system as di- 
rected under Rodioacuvity (821), 


Sodium Bodide II 131 Capsuies _ 

Sodium iodide (Na ,3, i). 

Sodium iodide (Na’ 3 'l) [7790-26-3]. 

» Sodium Iodide I 131 Capsules contain radioac- 
tive iodine ( 131 l) processea in the form of Sodium 
Iodide from products of uranium fission or the 
neutron bombardment of tellurium in such a 
manner that it is essentially carrier-free and con- 
tains only minutę amounts of naturally occurring 
iodine 127. Capsules contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of 131 1 as iodide expressed in 
megabecquerels (microcuries or millicuries) at the 
time indicated in the labeling. Other Chemical 
forms of radioactivity do not exceed 5 percent of 
the total radioactivity. The Capsules may contain 
a stabilizing agent. 

Packaging and storage— Preserve in well-closed contairt- 
ers. 

Labeling- Label the Capsules to indude the folJowing: the 
datę of calibration; the amount of 131 1 as iodide expressed in 
megabecguerels (microcuries or millicuries) per Capsute at 
the time of calibration; a statement of whether the contents 
are intended for diagnostic or therapeutic use; the expira- 
tion datę; and the statement "Caution—Radroactive Mate¬ 
riał/' The labeling indicates that in ma king dosage calcu la- 
tions, correction is to be madę for radioactive decay, and 
also indicates that the radioactive half-life of 131 1 is 8.08 
days. 

Rad i on u cl i de Identification— A solution or suspension of 
1 or morę Capsufes in water responds to the test for Radio- 
nudide identification under Sodium Iodide l 131 Solution . 

Uniformity of dosage units (905); meet the require- 

ments. 

Procedurę for content uniformity —Determine the instru¬ 
ment response of each of 20 Capsufes by measurement in a 
suita ble counting assembly and under identical geometrie 
conditions. Calculate the mean radioactivity vafue per Cap- 
sule. The reguirements are met if not fewer than 19 of the 
Capsules are wEthln the lirmits of 96.5% and 103.5% of the 
mean radioactivity value. 

Radiochemical poarity-—Homogenize 1 Capsule in 3 ml of 
water, add 3 mL of methanoi, and centrifuge. The superna- 
tant meets the requirements of the test for Radiochemical 
purity under Sodium Iodide I 131 Solution, 

Other requirement5— A solution or suspension prepared 
by homogenizing 1 or morę Capsules En suffident water to 
yield a concentration of not less than 1 MBq (25 pCi) per 
mL meets the reauirements of the Assay for radhaclivity 
under Sodium loaide t 131 Solution. 


Sodiuin Iodide I 131 Solution 

Sodium iodide (Na 131 i). 

Sodium iodide (Na ni l) [7790-26-3], 


» Sodium Iodide I 131 Solution is a solution suit¬ 
able for either orał or intravenous administration, 
containing radioactive iodine ( 131 l) processed in 
the form of Sodium Iodide from the products of 
uranium fission or the neutron bombardment of 
tellurium in such a manner that it is essentially 
carrier-free and contains only minutę amounts of 
naturally occurring iodine 127. 

Sodium Iodide I 131 Solution contains not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of 131 l as iodide ex- 
pressed in megabecquerels (microcuries or in mil¬ 
licuries) per mL at the time indicated in the 
labeling. Other Chemical forms of radioactivity do 
not exceed 5 percent of the total radioaetivity. 
The Solution may contain a preservative or stabi- 
lizer. 

Packaging and storage —Preserve in single-dose or muftt- 
ple-dose containers that previously have been treated to 
prevent adsorption. 

Labeling —Label it to indude the foJlowing: the time and 
datę of calibration; the amount of 131 1 as iodide expressed as 
total megabecquerels (microcuries or millicuries) and as 
megabecquereEs (microcuries or millicuries) per mL at the 
time of calibration; the name and quantity of any added 
preservative or stabilizer; a statement of the intended use, 
whether orał or intravenous; a statement of whether the 
contents are intended for diagnostic or therapeutic use; the 
expiration datę; and the statement "Caution—ftadioactive 
Materiał." The labeling indicates that En making dosage cab 
culatEons, correction is to be madę for radioactive decay, 
and also indicates that the radioactive half-life of 131 1 Es 8.08 
days. 

USP Refererace sfandards (11 

USP Endotoxin R5 

Radl omy clide identification (see Radioactivity (821))- — fts 
cjamma-ray spectrum is identical to that of a specimen of 
iodine 131 of known purity that exhibits a major photopeak 
having an energy of 0.364 MeV. 

Bactertal Endotoxins Test (85)-—Solution intended for in- 
travenous use meets the reguirements of the Bacterial Endo- 
toxins Test (85), the limit of endotoxin content being not 
morę than 1 75/1/ USP Endotoxrn Unit per mL of the Solu- 
tron, when compared with the USP Endotoxin R5, in which 
V is the maximum recommended total dose, in mL, at the 
expiration datę or time. 

pH (791): between 7.5 and 9.0 for Solutions intended for 
mtravenous administration; between 7.5 and 10.0 for Solu¬ 
tions intended for orał administration. 

Radiochemical purity— Place a measured volume of a so¬ 
lution containing 100 mg of potassium iodide, 200 mg of 
potassium rodate, and 1 g of sodium bicarbonate in each 
100 ml, 25 mm from one end of a 25- x 300-mm strip of 
chromatographic paper (see Chromatography (621)), and aJ- 
low to dry. To the same area add a simiiar voiume of appro- 
priatefy diluted Solution such that it provides a count ratę of 
about 20,000 counts per minutę, and allow to dry. DeveJop 
the chromatogram over a period of about 4 hours by as- 
cending chromatography, using dilute methanol (7.0 in TG). 
Dry the chromatogram in air, and determine the radioactlv- 
fty distribution by scanning with a suitabie collimated radia- 
tion detector: the radioactivity of the iodide 131 I band is not 
less than 95% of the total radioactivity, and its Rf vaEue falls 
within ±5% of the vaEue found for sod tum iodide when de- 
termined under parallel conditions. Confirmation of the 
Edentity of the iodide band is madę by the addition to the 
suspeeted iodide band of 6 drops of addified hydrogen per- 
oxide solution (prepared by adding 6 drops of 1 N hydro- 
chlorEc acid to 10 mL of hydrogen peroxiae solution) foL 
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towed by the dropwise addition of stare h TS; the 
deve!opment of a blue color indicates presence of iodide, 
Other requaremenfs —Solution intended for intravenous 
use meets the requ[rements under Injections and implanted 
Drag Products (1), except that Lhe SoJution may be dfstrib- 
uted or dfspensed prior to completion of the test for SteriP 
ity t the latter test being sfarted on the day of finał manufac- 
ture, and except that it is not subject to the 
recommendation on Container Content. 


Change to read: 

Assa y for radioactivity“Uslng a suitabfe counting assem- 
biy % (ctvf ].Mny* 2 oi 7 )# determine the radioactivity, In MBq (jiCi) 
per mb of Solution by use of a caiibrated system as directed 
under Radho ctivity {821), 


Bodipamlde 



CmHi^UNjO* 1139.76 

Benzole add, 3,3'-[(l ,6-dioxo-l,ó-hexaned3yl)dijmino]bis 
[2,4,6-triiodo-. 

3,3'-(AdipoyldiiminQ)bis[2,4,ó-triiodobenzoic acidl 
[606-1 7-7]. 

» lodipamide contains not less than 98.0 percent 
and not morę than 102.0 percent of 
CzoHmUNzOs, calculated on the anhydrous basis. 

Packagifig and storage—Preserve in well-dosed contain- 
ers. Storę at 25 p , excursions permitted between 1 5° and 
30°. 

USP Reference standards (11)— 

USP 3-Amino-2,4,ó-triiodobenzoic Add R5 
C 7 H 4 I 3 NG 2 514,83 
USP lodipamide RS 

Identification^— 

A: It responds to the Thin-tayer Chromatographk Identifi¬ 
cation Test (201), the test solution and the Standard solutfon 
being prepared at a coneentration of 1 mg per mL in an 0.8 
In 1000 solution of sodium hydroxide in methanol, the sol- 
vent mixture being a mixture of chloroform, methanol, and 
ammonium hydroxide (20:10:2), and short-wavelength UV 
light being used to locate the spots, 

B: Heat about 500 mg in a suitable crucible: violet vapors 
are evolved* 

Water Determinatkm, Method t (921): not morę than 
1 . 0 %, 

Residwe on fgnitton (281): not morę than 0.1%, 

Free aromMk aminę—Transfer 1,0 g to a 50-mL volumet- 
ric fiask, and add 12.5 ml of water ano 2.5 ml of 1 N so¬ 
dium hydroxide. To a second 50-mL volumetric fiask transfer 
4 mL of water, 10 mL of 0.1 M sodium hydroxide, and 
1-0 mL of a Standard solution prepared by dissoJving a surt- 
able quantity of USP 3-Amino-2,4,6-triiodobenzoic Acid RS 
in 0,1 N sodium hydroxide (use 0.2 mL of the 0.1 N sodium 
hydroxide for each 5.0 mg of the Reference standard) and 
by diluting with water to obtain a solution having a known 
coneentration of 500 pg per mL. Proceed as directed in the 
test for Free aromatk aminę under Diatrizoate Megiumine, 
beginntng with "'To a third 50-mL volumetric flaslt add 5 mL 
of water/' 


Change to read: 

Other requSrements —it meets the requirements of the 
tests for lodine and iodide (omeraf t-ian^om) under Diatrizok 
Add. 

Assay —Transfer about 300 mg of lodipamide, accurately 
weighed, to a glass-stoppered, 125-mL comcal fiask, add 
30 mL of 1.25 N sodium hydroxide and 500 mg of pow- 
dered zinc, connect the fiask to a ref!ux condenser, and re- 
fiux the mixture for 30 minutes. C 00 J the fiask to room tem¬ 
peraturę, rinse the condenser with 20 mL of water, 
disconnect the fiask from the condenser, and filter the mix- 
turę. Rinse the filter and the fiask thoroughJy, adding the 
rinsfngs to the filtra te, Add 5 ml of giaciai acetic add and 
1 mL of tetrabromophenolphthalein ethyl ester TS, and ti- 
trate with 0.05 N sMver nitrate VS until the yeliow precipi- 
tate just turns green. Each mL of 0.05 N silver nitrate rs 
equiva!ent to 9.498 mg of C^HidfiNaO^ 


lodipamide Meglumlne Injjectiom 



C : 0 H,4fiN 2 O 6 ■ 2C ? H 17 N0 5 1530.19 

Benzoic add, 3,3'-[(1 ,6-dioxo-1, 6 -hexanediyl)d[imino]bis 
[2,4,6-triiodo-, compd* with l-deoxy-1-(methylamino)-D- 
giudtoJ(l : 2 ). 

1 -Deoxy-1 -(methylamino)-D-glucitol 3,3'-(adipoyldiimino)bis 
[2,4,6-triiodobenzoate] (2:1) (salt) [3521-84-4], 

» lodipamide Megiumine Injection is a stenie so- 
lution of lodipamide in Water for Injection, pre¬ 
pared with the aid of Megiumine, It contains not 
less than 95.0 percent and not morę than 
105,0 percent of the labeled amount of 
iodipamide megiumine (C 20 H 14 UN 2 O 6 * 
2C 7 H 17 N0 5 ) t It may contain smali amounts of 
suitable buffers and of Edetate Calcium Disodium 
or Edetate Disodium as a stabilizer. lodipamide 
Megiumine Injection intended for intravascular 
use contains no antimicrobial agents. 

Packagirag and sforage —Preserve in single-dose eontaim 
ers, preferably of Type I or Type III gtass, protected from 
light, 

Labeling—Label containers of Injection intended for in- 
travascular injection to direct the user to discard any unused 
portion remaining in the Container, Label containers of In- 
jection intended for other than intravascular injection to 
show that the contents are not intended for intravascular 
injection. 

USP Refereoce stamdards (11)— 

USP 3-Amino-2,4,6-triiodobenzoic Add RS 
C 7 H 4 I 3 NO 2 514,83 
USP Endotoxin RS 
USP lodipamide RS 

Identification— 

A: Dilute a volume of the Injection, if necessaiy, with a 
0.8 in 1000 solutfon of sodium hydroxide in metnanol to 
obtain a test solution having a coneentration of 1 mg per 
mL. The test solution responds to the Thindayer Chroma to- 
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graphic Identification Test {201), the Standard solution being 
prepared at a concentration of 1 mg of USP lodipamide RS 
per mL in a 0.8 in 1000 solution of sodium hydroxide in 
methanol, the solvent mixture being a mixture of chloro¬ 
form, methanol, and ammonium hydroxide (20:10:2), and 
short-wavelength UV light being used to locate the spots. 

B: Evaporate a volume of Injection, equivalent to about 
500 mg of lodipamide, to dryness, and heat the residue so 
obLained in a suitabfe crudbre: violet vapors are evolved. 
Racterial Endotcurfns Test (85)—It contains not morę 
than 3,6 USP Endotoxin Units per mL 
pH (791): between 6,5 and 7.7. 

Free aromatk aminę— Transfer an accurately measured 
volume of Injection, ecpvalent to 1 g of iodipamide 
meglumine, to a 50-ml volumetric fiask, dijute with water 
to 5 mL, and add 10 mL of 0.1 N sodium hydroxide. To a 
second 50-mL vo]umetric fiask add 10 mL of 0,1 N sodium 
hydroxidą 4 mL of water, and 1.0 mL of a Standard solution 
prepared by disso3ving a suitabfe quantity of USP 3-Amlno- 
2,4,6-triiodobenzolc Add RS in OJ N sodium hydroxide 
(use 0.2 mL of the 0,1 N sodium hydroxide for each 5.0 mg 
of the Reference Standard) and diluting with water to ob- 
tain a solution having a known concentration of 500 jig per 
mL. Proceed as directed in the test for free aromatk aminę 
under Diatrizoate Meglumine, beginning with 'To a third 
50-mL voiumetric fiask add 5 mL of water." 

Meglumine eon tent— Proceed as directed in the test for 
Meglumine content under Diatrizoate Meglumine Injection . 

The meglumine content is not less than 23.5% and not 
morę than 26,8% of the labeled amount of iodipamide 
meglumine. 


C hangę to read: 

Other requirements—It meets the requirements of the 
tests for lodine and iodide *• (ojacihj i^n-^otaj under Diatrizoate 
Meglumine Injection , It meets also the requirements under 
fnjections and implanted Drug Products (1}. 

Assay —Pipet a volume of Injection, eguivalent to about 5 g 
of iodipamide meglumine, into a 100-mL yolumetric fiask, 
add 1.25 N sodium hydroxide to volume, and mix. Pipet 
10 mL of the solution into a glass-stoppered, 250-mL fiask, 
add 20 mL of the sodium hydroxide solution and 500 mg of 
powdered zinc, and proceed as directed in the Assay under 
Diatrizoate Meglumine Injection , beginning with "connect the 
fiask to a reffux condenser," Each mL of 0.05 N silver nitrate 
ts equivalent to 12.75 mg of CzoHnbNsOa ■ 2 C 7 H 17 NO 5 . 


Sodixan©I 



C 35 H,mUN 6 0, 5 1550.18 

1,3-Benzenedicarboxamide, 5,5'-[(2-hydroxy-l, 3- 
propanediyl)bis(acetylimino)]bis[iV,/V'-bis(2,3-dihydrox- 
ypropy l)-2,4,6- trilodo-; 

5,5-[(2-Hydroxytrimethy]ene)bis(acetylimino)]bi5[N,J\/'- 
bis(2,3-dihydroxypropyl)-2,4,6-triiodoisophthaIamide] 
[92339-11-2]. 

DEFINITION 

lodixanol contains NLT 98.6% and NMT 101.0% of iodixa- 
nol (CsTLiJóNćOis), calculated on the anhydrous basis. 


IDENTIFICATION 

* A. INFRARED AbSORPTIOM (197K) 

* B. The retention limes of the three principal peaks of the 

Sample solution correspond to those of the Identification 
solution, as obtained in the test for Limit of Iodixanol Re * 
lated Compound E and lodixanol fmpurity [Notę—A 

third isomer may appear as a minor peak.] 

ASSAY 

* Procedurę 

Sample solution: Transfer 500 mg of iodixanol to a 
glass-stoppered, 125-mL conical fiask. Add 25 mL of 
1,25 N sodium hydroxIde and 500 mg of powdered 
zinc. Connect the fiask to a reffux condenser, and reflux 
for 1 b. Cool the fiask to room temperaturę, rinse the 
condenser with 20 mL of water, disconnect the fiask 
from the condenser, and pass the maxture through a 
fifter. Rinse the fiask and the filter thoroughly with smali 
portions of water, adding the rinsings to the fil tratę. 

Add 5 mL of glacial acetic acid. 

Titrimetric system 
(See Titrimetry (541).) 

Modę: Direct titration 
Titrant: 0,1 N silver nitrate VS 
Endpoint detection: Potentiometric 
Analysis 

Sample: Sample solution 
Ti tratę the Sample solution with the Titrant 
Calculate the percentage of iodixanol (C 3 5H^lfiN 6 0is) in 
the portion of lodixanol taken: 

Result = [(V x W x F)fW\ x 100 

V = sample titrant volume (mL) 

N - Titrant norm a lity (meq/mL) 

F — equtvalent weight of iodixanol, 258.4 mg/meq 
W ~ weight of iodixanol (mg) 

Acceptance criteria: 98.6%^101.0% on the anhydrous 
basis 

SMFURDTiES 


Delete the foitowing: 

Heavy Metals, Method i (231): NMT 10 ppm* [0 iiicy 1 . 

Jłin-20l S) 

3 Limit of Free Iodide 

Sample solution: 5 g of lodixanol in 30 mL of water 
Titrimetric system 
(See Titrimetry (541).) 

Modę: Direct titration 
Titrant: 0.001 N si!ver nitrate V5 
Endpoint detection: Potentiometric 
Analysis 

Calculate the percentage of free iodide in the portion of 
lodixanol taken: 

Result = [(V x N x F)!W\x 100 

V = sample titrant yolurne (mL) 

N - Titrant norma lity (meq/mL) 

F = equivalent weight of Iodide, OJ 269 mg/meq 
W — weight of iodixanol (mg) 

Acceptance criteria: NMT 0.001% 

• Limit of Ionic Compounds 

[Notę—R inse all glassware with water.] 

Standard solution: 4 pg/mL of sodium chforide in 
water 

Sample solution: 2 g of lodixanol in 100 mL of water 
Acceptance criteria: The spedfic conductance in the 
Sampie solution is NMT that of the Standard solution 
(equivalent to NMT 0.02% of ionic compounds, as so¬ 
dium chlonde). 
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• LłMIT OF FftEE AROMATIC AMINĘ 

Solution A: 3 rng/mL of N-{1 -naphthyl)ethylenediamine 
dihydrochforide in a mixture of propylene glycol and 
water (70:30) 

Blank solution: Add 15 mL of water to a 25-mL votu- 
metric fiask. 

Standard stock solution: ID/tg/mL of USP lohexol Re¬ 
lated Compound 8 RS in water 
Standard solution: Transfer 10,0 mL of the Standard 
stock solution and 5 mL of water to a 25-mL vol u metric 
fiask. 

Sample solution: Transfer 200 mg of lodixanol to a 
25-mL volumetric fiask, and add 15 mL of water, 
Instrumental conditions 
Modę: UV-Vis 

Analytical wavelength: 495 nm 
Celi: 5 cm 
Analysis 

Samples: Blank solution i, Standard solution , and Sample 
solution 

Treat the Samples as FoNows. Place the fiask in an ice 
bath for 5 min. Add 1.5 mL of 6 N hydrochforic add, 
and mix by swirling. Add 1.0 ml of sodium nitrite so¬ 
lution (20 mg/mL), and allow to stand in the ice bath 
for 4 min. Remt>ve the fiask from the tce bath, add 
1.0 mL of sulfamic actd solution (40 mg/mL), and swirl 
gentiy until gas evolution ceases. [Caution— Consider- 
able pressure is produced.] Add 1.0 mL of Solution A, 
dilute with water to volume, and allow to stand for 5 
min. 

Measure the absorbance of the Standard solution and 
the Sample solution against the Blank solution. 
Acceptance criteria: The absorbance of the Sample so¬ 
lution is NMT that of the Standard solution (NMT 
0.05% of free aromatic aminę). 

« Limit of 2-Methoxyethanoł 

Interna) standard solution: 0.01 mg/mL of secondary 
butyl alcohol in water 

Standard stock solution; 0.005 mg/mL of methanol 
and 0.01 mg each of isopropyl alcohol, secondary butyl 
alcohol, ano 2-methoxyethanol in Internal standard 
solution 

Standard solution: Transfer about 0.25 g of USP lodixa- 
nol RS and 1.0 mL of Standard stock solution to a head- 
space via! and seal the vial with a septum and crimp 
cap. 

Sample solution: Transfer about 0.25 g of lodixanol 
and 1.0 ml of Internal standard solution to a headspace 
via! and seal the vial with a septum and crimp cap. 
Chromatographic system 
(See Chromatography {62\) t System SuitabUity.) 

Modę: CC with suitable headspace autosampler 
Detector: Flame ionization 

Column: 0.53-mm x 30-m fused-silica; coated with a 
1-jim phase Cl 6 
Temperatures 
Autosampler: 105° 

Needle: T30°-14O° 

Injection port: 150° 

Detector: 200* 

Column: See Table 1. 


Ta bit* i 


Initfal 

Temperaturę 

n 

Temperaturę 

Ramp 

(7min) 

Finał 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturę 

(min) 

40 


40 

3 

40 

8 

100 

1 


Carrier gas: Helium 
Flow ratę: 11 mL/min 
Injection volume: 1 mL of the headspace 
System suitahility 
Sample: Standard solution 

[Notę—T he typical relatiye retention times for metha- 
nol, Isopropyl alcohol, secondary butyl alcohol, and 
2-methoxyethanol are 0.5, 0.6, 1.0 and 1.9 
respectively] 

Suitability reguirements 

Resolution: NLT 1.0 between methanol and isopropyl 
alcohol 

Relative standard deviation: NMT 10.0% for the ra- 
tio of 2-methoxyethanol to internal standard 
Analysis 

Samples: Standard solution and Sample solution 
Cafculate the amount of 2-methoxyethanol in the por- 
tion of lodixanol taken: 

Result^ (Ru/Bs) x (C s /Q) 

Ru ~ peak response ratio of 2-methoxyethanol to 
the interna! standard from the Sample 
solution 

Rs - peak response ratio of 2-methoxyethanol to 
the internal standard from the Standard 
solution 

Ci = concentration of 2-methoxyethanol in the 
Standard solution (jig/mL) 

Cu - concentration of lodixanol tn Sample solution 
Cg/mL) 

Acceptance criteria: NMT lOpg/g of 
2 -methoxyethano! 

• ORGANIC IMPURITIES 

Solution A: Water 

Solution B: Acetonitnle and water (50:50) 

System suitability solution: 0.25 mg/mL of USP lodixa- 
nol RS, 0.0025 mg/mL of USP lodixanol Related Com¬ 
pound C RS, and 0,005 mg/mL of USP lodixanoi Re¬ 
lated Compound D RS in water 
Sample soiution: 2.5 mg/mL of lodixanol in water 
Mobile phase: See Tobie 2. 


Table 2 


Time 

(mini 

Soiution A 
(%) 

Solution B 

0 

94 


2 

94 

6 

12 

80 

20 

72 

0 

100 

82 

0 

100 


Chromatographk system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/mln 
Injection volume: 10 j.iL 
System suitability 
Sample: System suitability soiution 

Use the chromatogram from the System suitability solu¬ 
tion to identify the peaks based on the refative reten¬ 
tion times given in Table 3, 

Suitability requirement$ 

Resolution: NLT 1.5 between the two peaks due to 
iodixanol related compound D 

Peak-to-vaIley ratio: NLT 1.3 between the First iodix- 
anol peak and iodixanol related compound C (first 
peak) 
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Analysis 

Sample: Sample soiution 

[Notę— If iodixanol related compound C \s present, anty 
the first and larger peak with a retention time of 1,04 
relative to the marn iodixanol peak es seen between 
the twa principal iodixanot peaks; the second iodixa- 
nol related compound C peak co-efutes with iodixanol. 
The area of the first and larger peak corresponds to 
apprnximately 80% of thp total area of iodixanol re¬ 
lated compound C Determine the peak area of the 
first peak by drawing a vertical linę through the mini¬ 
mum before the peak and a horizontal baseline at the 
minimum after the peak.] 

CaJculate the percentage of each Impurity En the Sample 
soiution: 

Result - (ru/r T ) x (1/f) x 100 

r u = peak response of each impurity in the Sample 
soiution 

r T - sum of ali peak responses greater than 0.05% 
of the principal peaks in the Sample soiution 
F ~ relative response factor (see Table 3) 

Acceptance criteria: See Table 3. Disregard any impu¬ 
rity less than or equal to 0.05%. 


Table 3 


Name 

ftelative 

Retention 

Time 

Relatiue 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

lodixanol related 
compound D (first 
peak) 

0.8 

1.0 

Sum of both 
peaks 0.1% 
tf pres en t 

lodlxanot related 
compound D 
(second peak) 

0.9 

1,0 

k>dixanol (first peak) 

1.0 

._ 


lodixanol related 
compound C (first 
peak) 

1.04 

0,76 

0,4 

Overalkylated 

impurities 

1.3-17 

1.0 

(Sum of al!) 
1.0 

Any individual 
unspedfied 
impurity 

— 

1.0 

0.10 

Total impurities 

— 

,— 

1.5 


« Limit of Iodixanoi Related Compound £ and Iodikanol 
Impuritv H 

Soiution A: Acetonitriie and water (50:50) 

Soiution B: Acetonitriie 
Mobile phase: See Table 4. 


Table 4 


Time 

Soiution A 

Soiution B 

(min) 

(%) 

(%> 

0 

30 

70 

2 

30 

70 

27 

68 

32 


System suitabifity soiution: 0.25 mg/mL of USP Iodixa- 
nol RS and 0,025 mg/mL of USP lodixanol Related 
Compound £ RS in water 

Identification soiution: 2.5 mg/mL of USP lodixanol RS 
in water 

Sample soiution: 2.5 mg/mL of lodixanol in water 
Chromatographic system 

(See Chroma tog ropny (621), System Suitability.) 


Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L8 
Flow ratę: 1.7mL/min 
Injection volume: 1 0 fiL 
System suitability 
Sample: System suitability soiution 
[Notę —See Table 5 for re!ative retention Limes,] 
Suitability reguirements 

Resolution: NLT 5.0 between iodixanoE related com¬ 
pound E (first peak) and iodixanol (first peak) 
Analysis 

Sampfes: Identification soiution and Sample soiution 
[Notę— lodixanol related compound E exhibits two 
peaks, the second of which may partty overlap with 
one of iodixanol peaks; use oniy the area of the first 
and larger peak of iodixanof related compound E, 
which corresponds to approximately 60% of the total 
area of iodixanol related compound E.] 

Use the chromatograms obtained from the Identification 
soiution and Sample soiution for Identification test B. 
Calculate the percentage of iodixanol related com¬ 
pound E and iodixano1 impurity H in the Sample 
soiution : 

Result= ( ruifj ) x (1 /f) x 100 

fu - peak response of each impurity in the Sampie 
soiution 

Cr = sum of alf peak responses greater than 0,05% 
of the principal peaks In the Sample soiution 
F - relative response factor (see Table 5) 
Acceptance criteria: See Table 5. 


Table 5 


Name 

Relative 

Retention 

Time 

Relatwe 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

todixanol related 
compound E (first 
peak) 

0.7 

0.58 

Sum of both 
peaks 0.3 

Jodixanol related 
compound E 
(second peak) 

0.8 

1.0 

lodixanol (first peak) 

1.0 

— 

— 

lodixanol impurity 

1.4 

1.0 

0.6 


J 5’[[ 3 TEHT 3-[[3’[[ 3* 5 -b ii- [[[2,3- D i hyd roxy p ro py I] a m in o] ca rbo ny p-2, ■4,6- 
trł rod a p h eny I ] (acetyl i m in o) ] - 2-hy d ro xy p ropy E](acety I im i no) ] ~54[ [2,3 - 
d ihyd roxyp ro pylja m i rto]ca rb ony E]-2,4 , o -tri i od o p he ny Ijcarbo ny I ja m i no]-2- 
hydro xvp ro pyl Joxy ]-2 -hyd roxypropyl] (ace LyI i m i no)]- N, N - bis(2, 1 * d i hydrox- 
ypropyfyzAó-triioda-l, S-benzendicarboKarnide. 

SPECIFIC TEST5 

a Water Deterivunation, Method I (921): NMT 4.0% 

ADDITIONAL REQUIREMENTS 

o Packaging and Storace: Preserve in well-dosed, light- 
resistant containers. Storę at room temperaturę. 

4 USP Reference Standards (11) 

USP Iodixano1 RS 

USP lodixanol Related Compound C RS 
5-[Acetyl[3-[[3 / 5-bis[[(2 / 3-dihydroxypropyl)ami* 
no] ca rbony]]-2,4,ó-triiodopheny l]a m ino]-2-hydrox- 
ypropyl]arnino]N,N'-bis-(2,3-dinydroxypropyl)-2,4, 
ó-triiodo-1,3-benzenedica rboxa mide. 

Ca 3 H42l6N 6 Oi 4 1508.15 
USP lodixanol Related Compound D RS 
5-[Acetyl(2-hydroxy-3-meth0xypropył)amino]-N,N'- 
bis(2,3-dihydrQxyprapy!)-2,4,6-tri]oao-l,3- 
benzenedtcarboxamide. 

CaoH28liNjOg 835.16 
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USP lodixanol Related Compound E RS 
(5-{N-[3-(A/-G-Carbamoyh5-[(2,3-dihydrox- 
ypropy3)carbamoyl]-2,4,ó-triiQdophenyl}acetamido)- 
2-hydroxypropyljacetamłdo}-Nl ,/V3-bf 5(2^ 3-di hydrox- 
ypropylHAfHriiodatsophthalamide, 

USP Iohexol Related Compound B RS 
5-AminQ-N,N'-bj5(2,3-dihydroxypropyl}-2,4,ó-tritodo- 
1,3-benzenedicarboxamide. 

Ci^HiobN^Ofl 705.02 


lodixanol Injection 

DEFINITION 

lodixanol Injection is a stenie solution of lodixanof in Water 
for Injection. It contains NIT 95.0% and NMT 1 05.0% of 
the labeled amount of iodixanol (CsshWńNiAs), as organ- 
tcally bound iodine. It may contaln stabilizers and buffers. 
It contains no antimicrobiaJ agents. 

IDENTIFICATION 

* A. The retention times of the two major peaks of the 

Sample solution correspond to those of Standard solution 
B t as obtained in Organie impurities, Procedurę 2 . 

ASSAY 

* Procedurę 

Sample solution: Transfer 2 mL of the Injection to a 
glass-stoppered, 125-ml conical fiask, add 50 mL of 5% 
sodium hydroxide solution and 1.0 g of powdered zinc, 
connect the fiask to a reflux condenser, and reflux for 1 
h. Cool the fiask to room temperaturę, and rinse the 
condenser with 20 ml of water, adding the rinsing to 
the refluxed solution. Fil ter the mixture, rinsing the fiask 
and the filter with several smali porLions of water, and 
adding the filtered rinsings to the filtra te. Add 20 mL of 
gladaFacetic add, dilute with water to 200.0 mL, and 
transfer 100.0 mL of this solution to a 250-ml conical 
fiask. 

Analysis: Ti tratę with 0.1 N silver nitra te V5 using auto- 
titration. Each ml of 0.1 N s(lver nitrate is equivalent to 
25.84 mg of CjsH+iUNńOu. [Notę —The result must be 
corrected for any inorganic halides that may be present 
due to added stabilizers or buffers.] 

Aeceptance criteria: 95.0%-105.0% 

IMPURITIES 

* Orcanic Impurities, Procedurę i 

Solution A: Acetonitrile and water (1:1) 

Solution B: Water 
Blank solution: Water 
Mobile phase: See Tobie L 


Table T 


Time 

Solution A 

Solution B 

(mini 

{%) 

(W 

0 

6 

94 

30 

20 

80 

70 

100 

9. 

80 

100 

0 

8? 

6 

94 

90 

6 

94 


Standard stock solution A: 12.5 mg/mL of anhydrous 
iodixanol from USP lodixanol RS in water 
Standard stock solution B: 0.25 mg/mL of anhydrous 
iodixanol related compound C from USP lodixanol Re¬ 
lated Compound C RS in water 

Standard stock solution C: 0.025 mg/mL of anhydrous 
iodixanol related compound D from USP lodixanol Ke- 
lated Compound D RS in water 


Standard solution A: 2.5 mg/mL of Standard stock solu- 
tion A in water 

Standard solution B: Standard stock solution A, Stan¬ 
dard stock solution B f Standard stock solution C, and 
water (5: 2.5:2.5:15) 

Sample solution A: 25 mg/mL of iodixanol obtained 
from a volume of Injection in water 
Sample solution B: 2.5 mg/mL of iodixanol obtained 
from a volume of Injection in water 
Control solution: Sample solution A , Standard stock solu¬ 
tion B t and water (5: 2.5: 42.5) 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 4.6-mm x 25-on; 5-pm packing LI 
Fiow ratę: 1 mt/min 
Injection volume: 10 jiL 
System suitability 

Samples: Biank solution , Standard solution A, at least 
three replicates of Standard solution B , and ControI 
solution 

Chromatograph the Solutions as mendoned above. 

The chromatogram from Standard solution A exhibits 
two or three principal unresolved peaks. If the chro¬ 
matogram exnibits two principal peaks, their relative 
areas are 60% and 40%. łf the chromatogram exhib- 
its three principal peaks, their relative areas are 60%, 
38%, and 2%. The chromatogram from Standard so¬ 
lution B exhibits two resolved peaks due to iodixanol 
related compound D that elute before the iodixanol 
eaks and one iodixanol related compound C peak 
etween the two principal iodixanol peaks. The area 
of the two iodixanol related compound D peaks is 
between 0.075% and 0.125% of the total area. Add 
the areas of the two isomer peaks for todixanol re¬ 
lated compound D from each of the three injections 
of Standard solution B, and oaiculate the relative stan¬ 
dard deviation for the three summed areas: the rela- 
tive standard deviation is NMT 5%. Measure the 
height of the iodixanol related compound C peak, 
and, if necessary, adjust the sensitivity of the amplifier 
to obtain a peak height between 80% and 100% of 
the fuli scalę. Measure the height, A t above the base- 
line of the iodixanol related compound C peak and 
the height, B r above the baseline of the lowest part 
of the curve separating this peak from the first prrnci- 
pal iodixanol peak: A is NLT 1,38. In the chromato¬ 
gram from the Confrof solution , iodixanol related 
compound C exhibits a measurable peak, 

Analysis 

Samples: Blank solution, Sample solution A t and Sample 
solution B 

High-low chromatography: Where it is specified to 
proceed as directed for High-fow chromatography , for 
the chromatogram from Sample solution A t calculate 
the percentage of each specified related compound in 
the portion of Injection taken: 

Result = (10X)/(0.17+Z) 

X = peak area for each of the specified related 
cumpounds from Sample solution A 
Y = total area of all the peaks eluted before and 
after iodixanol from Sample solution A , 
disreqardinq any peaks aue to injection noise 
or sowent 

Z ~ sum of peak areas of iodixanof and any related 
compounds that are eluted together with, 
and between, the principal iodixanol peaks 
from Sample soiution B 

lohexol: if iohexol is present, it exhibits two peaks, 
with retention times of 0.37 and 0.39 relative to the 
main iodlxanol peak, in the chromatogram from Sam- 
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te soiution A. Draw a baseline at the height of the 
aseline from the Blank soiution. 

Calcu la te the to tal area of the two peaks and the per- 
centage of iohexol tn the portion of Injection taken as 
drrected for High-low chromatography* 
lohexol related compound A * 1 ; If iohexol related com- 
pound A is present, it elutes as a single peak with a 
retention time of 0.34 relative to the main iodixanol 
peak, in the chroma tog ram from Sample salution A ♦ 
Draw a baseline at the height of the baseline from the 
Blank salution. 

Calculate the area of the peak and the percentage of 
iohexol related compound A in the portion of fnjec- 
tion taken as directed for High-low chromatography. 
lodixanol related compound C: If iodbcanol related 
compound C is present, only the first and larger peak. 
wfth a retention time of 1,07 relative to the main 
iodixanot peak, is seen between the two prindpal 
iodixanol peaks in the chromatogram from Sample so- 
lutbn A\ the second iodixanol refated compound C 
peak co-elutes with iodlxanol. The area of the first and 
larger peak corresponds to 80% of the total area of 
iodixanol related compound C Draw a vertical linę 
through the minimum before the first and larger peak. 
Draw a horizonta! baseline at the minimum after the 
first and larger peak. 

Calculate the percentage of iodixanol related com¬ 
pound C in the portion of Injection taken: 

Result ^ 12.5Xj/(0.1 Y + Z) 

X z - iodixanol related compound C peak area 

Y = total area of all the peaks eluted before and 

after iodixanol from Sample soiution A f 
disregarding any peaks due to injection noise 
or soTvent 

Z - sum of peak areas of iodixanoi and any related 
compounds that are eluted together with, 
and between, the prindpal lodixanol peaks 
from Sample soiution B 

lodixanol related coumpound F: If iodixanol related 
compound F is present, only the first and smafler peak 
with a retention time of 0.8 relative to the main iodix- 
anol peak can be seen in the chromatogram from 
Sample soiution A; the second peak co-elutes with 
iodbcanol. The area of the first and smaller peak corre¬ 
sponds to 25% of the total area of todixanoI related 
compound F. Draw the baseline at the height of the 
baseline from the Blank soiution* 

Calculate the percentage of k>dixanol related com¬ 
pound F in the portion of Injection taken: 

Result as 40Xj/(0*1 Y + Z) 

X r = actual observed area of the peak of todixanol 
refated compound F from Sample soiution A 

Y - total area of all the peaks eluted before and 

after »odixanol from Sample soiution A, 
disregarding any peaks due to injection noise 
or solvent 

Z = sum of peak areas of iodixanol and any related 
compounds that are eluted together with, 
and between, the prindpal iodixanol peaks 
from Sample soiution B 

lodixanoi related compound G ł : If iodixanol related 
compound G is present, the second and larger peak, 
with a retention time of 1.18 relative to the last todix* 
anol peak, is seen in the chromatogram from Sample 

* 5-{AcetylaminoyN,N-bis(2,3-dihydroxypropy0'2,4 p 6-truado-l ,3-benzenedi- 
carboaamide. 

1 2 - [ [Acetyl[ 3,5 - bis[ [(2,3 -di hydroay pro pyl Jam i no] c a rbo ny l]-2,4,6-tri to dopheny- 
I]ami no] m e thyjj -N, N -bj s(2,3-di hyd roxyp ropy l)-2,3-d thydro-5,7-d fiod o-4 H-1 p 4 - 
be n zox azi n e-ó, 8-dica rb ox a rn ide. 

ł 4-Acety l-2-[[ acetyl [3,5- bis[[(2,3 -di hyd roxy p ropy Iłami no] c arbo ny i]-2,'4 p 
6 'tdlodophenyl]a m In o] metnylf-N P W -bis(2,3-dl ny dfoxy p ropy I) - 2,3 -d i hydro - 5 P 7 - 
d i I od o~4 H-1 , 4- benzo* azi n e-G, fl-dic ar box am id e , 


soiution A; the first peak co-elutes with iodtxanol. The 
area of the second peak corresponds to 85% of the 
total area of fodixanoł related compound G. Draw the 
baseline at the height of the baseline from the Blank 
soiution . 

Calculate the percentage of iodixanol related com¬ 
pound G in the portion of Injection taken: 

Resu]f= 10Xj/[0.85(0.1 Z)] 

X* = peak area of iodixanol related compound G 

Y = total area of all the peaks eluted before and 

after iodixanol from Sample soiution Ą 
dlsreaardina any peaks due to injection noise 
or soTvent 

Z - sum of peak areas of iodixanol and any related 
compounds that are eluted together with, 
and between, the prindpal lodixanol peaks 
from Sample soiution B 

Overalkylated related compounds: These compounds 
elute after iodixanol related compound G, with a re¬ 
tention time greater than 1.18 relative to the last 
iodixano! peaK, Draw the baseline at the height of the 
baseline from the Blank soiution , and determme the 
peak areas. 

Calculate the percentage of overalkylated related com¬ 
pounds as directed for High-low chromatography. 

Unspedfied related compounds: Examme the chro¬ 
ni ato gram s from Sample salution A and the area of 
each peak eluting before or after iodixanoI, other than 
those of iodixanol, specified related compounds, speci- 
fied impurities, and overalkylated related compounds, 
Draw tne baseline at the height of the baseline from 
the Blank soiution. 

Calculate the percentage of the largest of these peaks 
as directed for High Iow chromatography . 

Other unspedfied related compounds: Determme 
the area of any unspedfied peak eluting between 
those of iodixanol. braw the baseline between min¬ 
ima, and calculate the percentage as directed for High- 
low chromatography. 

lndividual impurities: See Tobie 2 . 


Table 2 


Name 

Acteptance 

Crlterla, 

NMT (%) 

fohexol related comnound A 

0.2 

todixanol related camoound C 

0.4 

lodixanol related compound F 

0.2 

lodisanof related compound G 

0.2 

lohexo! 

0.6 

Overalkvlated related compounds 

1.0 

Anv indmdual unsoecified related comoound 

0.2 

Total unspedfied related compounds 

0.5 


Total related compounds: From each of the chromat- 
ograms from Sample soiution A f calculate the percent¬ 
age of all related compounds as the sum of tne results 
for the peaks appearing between the two prindpal 
iodtxanol peaks, and the area percent: 

Result = [100(V- Xi - Xj + X,/0.25 + X 2 /0.S + X,/ 
0.85)]/l 0(0,1 Y ń- Z) 

Y = total area of all the peaks eluted before and 
after iodixanol from Sample soiution Ą 
disregarding any peaks due to injection noise 
or soTvent 

X\ - actual observed area of the peak of iodixanol 
related compound F from Sample soiution A 
Xj = peak area of iodfxanol related compound G 
Xi - iodixanol related compound C peak area 
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Z = sum of peak areas of iodbcanol and any related 
compounds that are eiuted together with, 
and between, the principal iodixanoJ peaks 
from Sample solution B 
Total impurlties: NMT 1*5% 

* Orcanic Impurities, Procedurę 2 
Solution A: Aceto n i tri le 
Solution B: Water 
Blank solution: Water 
Mobile phase: See Table 3 . 


Table 3 


Time 

fmln) 

Solution A 

Solution B 

0 

85 

15 

25 

66 

34 


Standard stock solution A: 12.5 mg/rnL of anhydrous 
iodixanol from USP lodixanoi RS 

Standard stock solution B: 0.025 mg/mL of anhydrous 
iodIxanol related compound D from USP lodixanol Re¬ 
lated Compound D RS 

Standard stock solution C: 2.5 mg/mL of anhydrous 
iodixanol related compound E from USP lodixanol Re¬ 
lated Compound E RS 

Standard solution A: 2.5 mg/mL of anhydrous iodixa- 
nol from Standard stock solution A dilutea with water 
Standard solution B: 2.5 mg/mL of anhydrous iodixa- 
nol and 0.0025 mg/mL of anhydrous iodixanol related 
compound D from Standard stock solution A and Stan¬ 
dard stock soiution B, res pech vely, diluted with water 
Standard solution C: 2.5 mg/mL of anhydrous iodixa- 
nol and 0.25 mg/mL of anhydrous iodixanoi related 
compound E from Standard stock solution A and Stan¬ 
dard stock solution C, respective!y, diluted with water 
Sample solution: 2.5 mg/mL of iodixanol from a vo!» 
ume of Injection 
Chroma tographic system 
(See Chromotograpny (621), System Suitabiiity,) 

Modę: LC 

Oetector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-pm packtng L8 
Flow ratę: 2.5 ml/min 
Injection vo!ume: 10 pL 
System suitability 

Samples: Standard soiution Ą three times of Standard 
soiution B f Standard soiution C, and Sample solution 
The chromatogram from Standard solution A exh(bit$ 
three principal unresolved peaks: the relative areas are 
62%, 35%, and 3%; and the retention time of the 
last iodixanol peak is NMT 14 min. The chromato¬ 
gram from Standard solution B exhibits two partially 
unresolved peaks due to iodixanoi related compound 
D, with reiative retention times of 0.33 and 0.39, thal 
elute before the iodixanoi peaks: the peak area of 
iodtxanol related compound D is between 0.075% 
and 0*125% of the total area. Disregard any peak 
due to the solvent. 

Determine the sum of the peak areas of the two iso- 
mers of iodixanoi related compound D for each of 
the three chromatograms from Standard solution B, 
Relatlvc standard deviation: NMT 5% 

The chromatogram from Standard solution C exhibits 
two unresolved peaks due to iodixanol related com¬ 
pound E, with relative retention times of 0.67 and 
0.72, that elute before the iodixanol peaks. Adjust the 
sensitivity of the amplifier so that the peak heights 
are between 90% and 100% of fuli scalę of the hrgh- 
est peak. 

Resolution, R: NLT 5.0 between the first and largest 
iodixanol related compound E peak and the first prin* 
cipa! iodixanol peak 


Analysfs 

Samples: Standard solution A , three times of Standard 
soiution B , Standard solution C, and Sample soiution 
For the first chromatogram from Standard solution B t 
adjust the sensitivitv of the amplifier to obtain a peak 
height of 15% of the first and larger peak that corre- 
sponds to iodixanol related compound D* Use this sen- 
slfivity setting for the subsequent injections* 

Compare the retention times of the peaks from Stan¬ 
dard solution C to those from the Sample solution, 
lodixanol related compound E exhibits two peaks, the 
second of which may partly overiap with another 
peak; use only the area of the first and larger peak, 
which corresponds to 60% of the total area of iodixa- 
nol related compound E. Draw a baseline at the height 
of the baseline from the Blank solution. 

Calculate the percentage of iodixanoJ related com- 
ound E by dividing the area from the Sample solution 
y 0,6 ano using area percent. 

Iodixanol related compound H 4 : Appears as a single 
peak, with a shoulder, on the taił of the iodixanol 
peak. 

Calculate the percentage of iodixanol refated com¬ 
pound H by using area percent. 

Acceptance criteria: NMT 0.3% of iodixanol related 
compound E is found and NMT 0.6% of iodixanol re¬ 
lated compound H ts found. 

SPECIFIC TESTS 

* PH (791): 6.8-7*? 

* Bacterial Endotoxins Test (85): NMT 0.2 USP Endo* 

toxin Unit/50 mg of iodine 

* Osmołality AND Osmolarity, Osmolality (78S)l 27 0-310 
mOsmol/kg 

« Injections and Implanted Druc Products (1): Meets the 
requirements 

* Limit of Free Iodide 

Sample: 5.0 mL of Injection 

Analysis: Transfer Sample to a suitable Container, add 
2.0 ml of acetic acid soiution (1:5 gladal acetic add in 
water) and 30 ml of water, and titrate with 0.001 N 
$ilver nitrate VS. Each mL of 0.001 N silver nltrate is 
equivalent to 0.1269 mg of iodine. NMT 15.0 mL of 
0.001 N silver nitrate is required. 

Acceptance criteria: NMT 0.02% based on the content 
of iodixanol 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Presen/e in single-dose or 
multi-dose plastic or Type i glass containers. Storę at con- 
trolled room temperaturę, protected from light Do not 
freeze* 

* La beli nc: Label containers of Injection to direct the u ser 
to discard any unused portion. The labeling States also 
that it is not to be used if it is discolored or contains a 
preeipitate. Label it to State its routes of administration. 
Labef It to indicate '*not approved for intrathecal use". 

* USP Reference Standards (11) 

USP lodixanol RS 

USP lodixanol Related Compound C RS 
5-[Acetyl[3-[[3 y 5-bis[[(2,3-dihydroxyprop- 
yl)amino]carbonyl]-2,4,6-triiodophenyl]amino]- 
2-hy d roxy pro py I]a mi no] N r N f - bis(2,3-di hyd roxy propy I) 
2,4,6-tniodo-l,3-benzened!carboxamide. 

USP lodixano! Reiated Compound D RS 
5-[Acetyf{2-hydmxy-3-metnoxypropyl)amino3-/S/,A/'- 
bis(2,3-dihydroxypropyl)-2,4,6-tniodo-1,3- 
benzenedicarboxamide. 

USP lodixanol Refated Compound E RS 
5-[[3-[[3*[[(2,3-Dihydroxypropyl)amino]carbonyl]-5- 
[[amino]carbonyl>2,4,6-triiodophenyl](acetylimmo)]- 

4 5-[[3-[[ 3 - [[[3-f[3■ [[ 3,5-81 s-[[[2,3-dibydroxyproDvl]amino]carbonyI]- 2,A t 
6- trtiod ophe ny I Tace ty3 imi no)] -2 - hyd roxyp ropyJ] (acetyJ imino)]-5-[ t[2,3- 
dihydroxypropyl)aminolcarbonyl]'2,4,6-triiodophenyl]carbonyljarnino]'2'hy- 
droxy p ropy I Joxy j -2 ■ hydrojty p ropy f](a cetyN m fn o)] - N t N'- bl s(2 H 3 - d i hy - 
droxypropyl)-2,4,6-Lnfodo-1,3-benzendJearboxannide. 
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2-hydroxypropyl]-Cacetylim[no)]-N l N / -bis(2,3-dihydrax- 

ypropyl)-2,4,6*tNiodo-l,3-benzenedicarbQxarnide. 


lodoform 


CHh 393.73 

Tniodomethane [75-47-8]. 

DEFINITION 

Jodoform, previously dried over silica gel for 24 h, contains 
NLT 99.(5% and NMT 100.5% of Jodoform (CHI 3 ). 

IDENTIFICATION 

* A. 

Sample: 0.1 g 
Anaiysis: Heat the Sample. 

Acceptance criteria: A purpie gas is evolved. 

ASSAY 

* Procedurę 

Sample: 200 mg of lodoform, previously dried over sil- 
ica gel for 24 h 
Titrimetric system 
(See Titrimełry (541).) 

Modę: Residua! titration 
lit rant: 0.1 N silver ni tratę V5 
Back-titrant: 0.1 N ammonium thiocyanate VS 
Endpoint detection: Visual 
Anaiysis: Transfer the Sample to a 500-mL glass-stop- 
pered conical fiask, Add 20 ml of alcohol, and swrrl to 
dissoNe. Add 30,0 ml_ of Turoni and 10 mL of nitric 
add, insert the stopper, and aflow it to stand in a dark 
place for 16 h. Add 150 ml of water and 5 mL of ferric 
ammonium sulfate TS, and titrate the extess silver ni- 
trate with Back-titranL Perform a blank determlnation, 
Lach mL of 0.1 N silver nitrate is equivalent to 
13,124 mg of Jodoform (CHfj). 

Acceptance criteria: 99.0%-100.5% on the previousfy 
dried basis 

IMPURITIES 

* Residue on Ignition <281): NMT 0.1% 

* Chloride and Sulfate, Chloride <221) 

Sample solution: 3,0 a of powdered lodoform in 75 mL 
of water. Shake this solution for 1 min, allow to stand, 
and filter the supernatant. Use the fil tratę for the analy- 
sis of Chloride and Sulfate. 

Anaiysis: To 25 mL of the Sample solution add 6 mL of 
3 N nitric add, and dilute with water to 40 mL, 
Acceptance criteria: 0.011%; this solution shows no 
morę chloride than corresponds to 0.15 mL of 0.020 N 
hydrochloric add. 

* Chloride and Sulfate, Sulfate <221} 

Sample solution: Use as directed in the anaiysis of 
Chloride. 

Anaiysis: To 25 mL of the Sample solution obtained in 
the test for Chloride add 1 mL of 3 N hydrochloric add, 
and dilute with water to 40 mL, 

Acceptance criteria: 0.017%; this solution shows no 
morę sulfate than corresponds tn OT 7 ml nf 0.020 N 
sulfuric acid. 

SPECIFIC TEST5 

* Loss ON Drving <731} 

Anaiysis: Dry over silica gd for 24 h. 

Acceptance criteria: NMT 0.5% 

■ COLORING MATTER, ACIDS, AND ALKALIES 
Sample: 2 g 

Anaiysis: Snake the Sample with 5 ml of water for 1 
min, and filter. 

Acceptance criteria: The fil tratę is colorless and is' neu- 
tral to litmus. 


ADDITIONAL REQUIREMENTS 

• Packagjng AND Storage: Preserve in tight, light-resistant 
containers, storę at eon troi led room temperaturę, and 
prevent exposure to excessive heat 

* Labeling; Label it to indicate that it is intended for use In 
compounding dosage forms for topical, periodontal, na- 
sal, and intracavitary use only. 


lodoguinol 


OH 



C 9 H 5 I 2 NO 396.95 

8 -Guinolinol, 5,7-diiodo-; 

5,7-Diiodo-8-quinolinol [83-73*8]. 

DEFINITION 

lodoguinol contains NLT 96.0% and NMT 100.5% of iodo- 
guinol (C 5 H 5 I 2 NO}, calculated on the dried basis. 

IDENTIFICATION 
ł A, BNFRARED AB50RPTION 

Standard solution: 5 mg/mL of USP lodoguinol RS in 
carbon disulfide. Warm slightly, if necessary, to effect a 
complete solution. 

Sample solution: 5 mg/mL of lodoquinol in carbon di¬ 
sulfide. Warm slightly, if necessary, to effect a complete 
solution. 

instrumental conditions 
Modę: IR 

Wavelength rangę: 7-11 urn 
Celi: 3-mm sodium chloride 
Blank: Carbon disulfide 

Acceptance criteria: The spectrum of the Sample solu - 
tion exhibits absorption maxima and minima only at 
the same wavelengths as those of the Standard solution . 

* B. 

Anaiysis: Warm a smali quantity of lodoquinol with 
1 mL of sulfuric acid. 

Acceptance criteria: Violet vapors of iodine are 
evolved. 

ASSAY 

* Procedurę 

Sample solution: 14 mg of lodoquinoL Proceed as di¬ 
rected in Qxygen Fiask Co mbustion (471} using a mix- 
ture of lO mL of sodium hydroxide solution (1 in 100) 
and 1 mL of freshly prepared sodium bisulfite solution 
(1 in 100) as the absoroing liquid> When the combus- 
tion Is complete, place a few mL of water around the 
stopper of the fiask. Loosen the stopper. Then rinse the 
stopper, the spedmen holder, and the sides of the fiask 
witn 20 mL of water, added in smali portions, Add 1 mL 
of an 0 xidizing solution prepared by adding 5 mL of 
bromine to 100 mL of a solution (1 in 10 ) of sodium 
acetate in glacial acetic acid. Insert the stopper in the 
fiask, and snake vigorously for 1 min. Add 0,5 mL of 
formie acid, replace the stopper, and shake vigorously 
for 1 min, Remove the stopper, Then rinse the stopper, 
the spedmen holder, and the sides of the fiask with 
several smali portions of water. Bubble nitrogen 
through the fiask to remove the oxygen and excess 
bromine. Add 500 mg of potassium iodide, swirl to dis* 
solve, add 3 mL of 2 N suffuric acid, and allow to stand 
for 2 min. 
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Titrimetric system 

Titrant: 0.02 N sodium thlosulfate VS 
Endpoint detection: Visual 

Anaiysis: Titrate with Titrant, adding 3 ml of starch TS 
as the endpoint is approached. Each mL of 0.02 N so¬ 
dium thiosuffate is equivaient to 0.6616 mg of iodoqui- 
nol (GH s l 2 NO). 

Acceptance eriteria: 9ó.G%-10G.5% on the dried basis 

IMPURITJES 

* Residue on Ignition (281): NMT 0.5% 

SPECIFfO TESTS 

* Loss ON Drying (731) 

Analysis: Dry over silica gel for 4 h. 

Acceptance eriteria: NMT 0,5% 

* FREE iODINE ANO IDOIDE 

Sample soiution: 50 mg/mL of lodoquinol in water. 
ShaKe the Sample soiution for 30 s, allow to stand for 5 
min, and filter. 

Control soiution: Dilute 2 ml of potassium iodide solu- 
tion (1 in 6000) with water to 10 mL Add 6 mL of 2 N 
sulfuric acid, 1 mL of potassium dichromate TS, and 
2 mL of chloroform; and shake for 15 s. 

Analysis: To 10 mL of the flltrate from the Sample solu- 
tion add 1 mL of 2 N sulfuric add, then add 2 ml of 
chloroform, and shake; no violet color appears in the 
chloroform (free iodine). To the mixture add 5 ml of 
2 N sulfuric add and 1 ml of potassium dichromate TS, 
and shake for 15 s. 

Acceptance eriteria; The color in the chloroform layer 
is not deeper Lhan that produced for the Control solu- 
tion (0,05% of iodide). 

ADDITIONAL REQUIREMENTS 

* Packaginc AND STorage: Preserve in well-closed 

containers. 

* USP Reference Standards (11) 

USP fodoguinol RS 


lodoguinol Tablets 

DEFINITION 

lodoquino! Tablets contarn NLT 95,0% and NMT 105.0% of 

the labeled amounl of iodoquinoi (GHsbNO). 

IDENTIFICATION 

• A. Infrared Absorption 

Blank: Carbon disulfide 

Standard soiution: 0.5 mg/mL of USP lodoguinol RS in 
the Blank, Warm slightly, ir necessary, to effect a com- 
plete soiution. 

Sample soiution: Shake a portion of finely powdered 
Tablets, equivalent to 0.5 mg/mL of iodogumol, with 
the Blank , and filter. Warm slightly, if necessary, to ef¬ 
fect complete soiution. 

Instrumentai conditkms 
Modę: fR 

Wavelength rangę: 7-11 um 
Celt: 3 mm sodium chionde 

Acceptance eriteria: The spectrum of the Sample solu- 
tion exhibits absorption maxima and minima only at 
the same wavelengths as those of the Standard soiution, 

9 B. 

Sample: Powdered Tablets prepared for the Assay, 
nominally 50 mg of Iadoquinoi 

Analysis: Place a portion of the Sample in a dry test 
tubę, add 1 mL of sulfuric add, and warm gently. 

Acceptance eriteria: Violet vapors of iodine are 
evofved. 


A55AY 

• Procedurę 

Sample soiution: Finely powder NLT 20 Tablets. Using 
a portion of the powder, nominalty 14 mg of iodogui- 
noi, and using a mixture of 10 mL of sodium hydroxide 
soiution (1 in 100) and 1 ml of freshly prepared so¬ 
dium bisulfite soiution (1 in 100) as the absorbing liq- 
uid, proceed as directed in Oxygen Fiask Combusiton 
(47 f). When the combustion is complete, place a few 
mL of water around the stopper of the fiask, loosen the 
stopper, then rinse the stopper, the specimen holder, 
and the sides of the fiask with 20 mL of water, added in 
smali portions. Add 1 mL of an oxidizing soiution pre¬ 
pared by adding 5 mL of bromine to 100 mL of a solu- 
tion {1 in 10) of sodium acetate in glacial acetic add. 
Insert the stopper m the fiask, and shake viqorously for 

1 min. Add 0,5 mL of formie acid, replace tne stopper, 
and shake yjgorously for 1 min. Remove the stopper. 
Then rinse the stopper, the specimen holder, ano the 
sides of the fiask with severaf smali portions of water. 
Bubble nitrogen through the fiask to remove the oxy- 
gen and excess bromine. Add 500 mg of potassium io¬ 
dide, swirl to dissolve, add 3 mL of 2 N sulfuric acid, 
and aliow to stand for 2 min. 

Titrimetric system 

Titrant: 0.02 N sodium thiosulfate VS 
Endpoint detection: Visual 

Analysis: Titrate with Tttrant, adding 3 mL of starch TS 
as the endpoint is approached. Each mL of 0,02 N so¬ 
dium thiosulfate is equivalent to 0.6616 mg of iodogui- 
nol (GHabNO). 

Acceptance eriteria: 95.0%-105.0% of the labeled 
amount 

IMPURITIES 
9 SOLUBLE rODIDES 

Sample soiution: Digest a quantity of powdered Tab- 
fets, nominally 100 mg of iodoguinol, with 5 mL of 
water for 10 min, cooT, and filter 
Analysis: To the filtered Sample soiution add 1 mL of 
3 N hydrachloric acid, 2 drops of ferric chloride TS, and 

2 ml of chloroform. Shake gently, and allow to 
separate. 

Acceptance eriteria: Any violet color in the chloroform 
is not morę intense than that in a blank to which 
0.2 mg of potassium iodide has been added. 

PERFORMANCE TEST5 

• DlSłNTECRATlON (701): 1 H 

• Uniformity of Dosage Units <905): Meet the 
reguirements 

ADDITIONAL REQUIREMENTS 

• Packaginc and Storage: Preserve in well-closed 
containers. 

• USP Reference Standards (11) 

USP lodoguinol RS 


lohexol 



C 1# H K l 3 N 3 0 9 821.14 

1,3-Benzenedicarboxamide, 5-(acetyl(2,3“dihydroxypropy- 
l)ami no]-N, iy H -bis(2,3-dihy droxy propyl)-2,4,6-trfiodo; 
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N,N'-Bi5(2,3-dihydr0xypropyj)-5-[N-(2,3-dihydraxyprGpy- 
l)acetamido]-2,4,6-tniodoisophthalamide [66108-95-0]* 

DEFINITION 

!ohexol eontains NLT 98.0% and NMT 102.0% of iohexol 
(C^HzeLjNsO?), calculated on the anhydrous basis, 

IDENTIFICATION 

* A. Infrared Absorption (197K) 

* B. The retention times of the two prindpal peaks of the 

Sample sotution correspond to those of the System suito* 
bifity solution , as obtained in the test for Organie 
Impuńties. 

ASSAY 

* Procedurę 

Sampfe: 500 mg of iohexol 

Sample solution: Transfer the Sample to a glass-stop- 
pered, 125-mL conical fiask. Add 25 mL of 1.25 N so- 
dium hydroxlde and 500 mg of powdered z\nc. Con- 
nect the fiask to a reflux condenser, and reflux for 1 h. 
Coo! the fiask to room temperaturę, rinse the con- 
denser with 20 mL of water, disconnect the fiask from 
the condenser, and pass the mixture through a filter. 
Rinse the fiask and the filter thoroughly with smali por- 
tions of water, adding the rinsings to the filtrate, Add 
5 mL of glacial acetic acid. 

Titrrmetric system 
(See Titrimetry (541).) 

Modę: Direct titration 
Titrant: 0.1 N silver nitrate V5 
Endpoint detection: Potentiometric 
Analysis: Titrate the Sample solution with 0.1 N silver 
nitrate VS. 

Calculate the percentage of iohexol (CisHrehNaOs) In 
the portion of lohexol taken: 

Result = [(V x N x f)iW] x 100 

V - Titrant volume consumed by the Sample (mL) 

N - Titrant normality (mEg/mL) 

F - equivalent weight of iohexol, 273.7 mg/mEq 
W - Sample weight (mg) 

Acceptance eriteria: 98,0%-102.0% on the anhydrous 
basis 

IMPURIT1E5 


Defete the folio wlng: 

** Heavy Metals, Method I (231): NMT 20 ppm* {omcu i* 

Jcn- 2018 ) 

* Limit of Ionic Compounds 

Rinse all glassware five times with distilled water 
Standard solution: 0.002 mg/mL of sodium chlortde in 
water 

Sample solution: 1 g of lohexol in 50 ml of water 
Analysis 

Samples: Standard solution and Sample solution 
Acceptance eriteria: The specific conductance of the 
Sample solution is NMT that of the Standard solution 
(equivalent to 0.01% ionic compounds as sodium 
chlor ide). 

* Limit of Free Iodide 

Sampfe: 5 g of lohexol 

Sample solution: DissoEve the Sample in 20 ml of 
water. 

Titnmetric system 

(See Titrimetry (541 >.) 


Modę: Direct titration 
Titrant: 0.001 N siiver nitrate V5 
Endpoint detection: Potentiometric 
Analysis 

Calculate the percentage of free iodide in the portion of 
the Sample taken: 

Result - [(V x N x f)!W\ x 100 

V - Titrant volume consumed by the Sampfe (mL) 

N = Titrant norma lity (mEg/ml) 

F = equivalent weight of iodide, 0.1269 mg/mEq 
W = Sample weight (mg) 

Acceptance eriteria: NMT 0.001% 

0 ORGANIC Impurhies 

Solution A: Acetonitrile 
Solution B: Water 
Mobile phase: See Table L 


Tablo 1 


Time 

fmln) 

Solution A 

Solution B 

(%> 

0 

i 

99 

60 

13 

87 


System suitability solution: 1.5 mg/mL of USP lohexol 
RS and 0.0075 mg/mL of USP lohexol Related Com- 
pound A RS in water 
Sample solution: 1.5 mg/mL of lohexol 
Chroma tog raphic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 4.6-mm x 25-cm; 5-|im packing U 
Flow ratę: 1 mL/min 
injection voiume: 10 jllL 
System suitability 
Sample: System suitability solution 
[Non—iohexol may give two nonresoived peaks due to 
exo-endo isomerism. in addition, a smali peak due to 
iohexol usually appears at the leading edge of the ftrst 
princtpal peak. Tnis smali peak has a retention time 
about 1.2 min less than the first prindpal peak* 

The reiative retention times for the iohexo! related 
compound A, iohexoJ endo4somer, iohexol exo-iso- 
mer, and O-alkylated compounds peaks are 0.85, 
0.96, 1,0, and 1,1-1.4, respectively.] 

Suitability reguirements 

ResoJution: NLT 5.0 between iohexol related com¬ 
pound A and the exo-isomer (the second and greater 
peak) of iohexot 
Analysis 

Sample: Sample solution 

Calculate the percentage of O-alkylated compounds and 
any other individual impurity in the portion of lohexo! 
taken, Disrecjard any peak less than or equal to 0.03% 
of the principal peaks. 

Result = (fu/tr) x 100 

ra - peak response of each impurity 

n - sum of all of the peak responses 

Acceptance eriteria 
0-ałkylated compounds: NMT 0.6% 

Any indwidual impurity: NMT 0.1% 

Total impurities exdudinq O-alkylated compounds; 
NMT 0*3% 

* Limit of 2-Methoxyethanol 

Interna! standard solution: 0.01 mg/mL of secondary 
butyl aicoho) in water 

Standard stock solution: 0,005 mg/mL of methanol 
and 0.01 mg/mL each of isopropyl alcohol, secondary 
butyl alcohol, and 2-methoxyetnano! in Internal stan¬ 
dard solution 
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Standard soiution: iransfer a bont 0.25 g of USP 
EohexoJ RS and 1.0 ml of Standard stock soiution to a 
headspace vial, and seal the vial with a septum and 
crimp cap. 

Sample soiution: Transfer about 0.25 g of fohexol and 
KOmL of Internat standard soiution to a headspace vial, 
and seaJ the vlal with a septum and crimp cap. 

Chromatographk system 
(See Chromaioprapny (621), System Suitobility.) 

Modę: GC wtth suitable headspace autosampler 
Detector: Flame ionization 

Column; 0,53-mm x 30-m fused-sillca coated with a 
I-pm phase G16 
Temperatures 
Autosampler: 105° 

Needle: 130°-140 s 
tnjection port: 150 c 
Detector: 200° 

Column: See Tobie 2. 


Table 2 


tnitial 

Temperaturę 

n 

Temperaturę 

Ramp 

p/min) 

Finał 

Temperaturę 

P> 

Hotd Time at 
Finał 

Temperaturę 

(mini 

40 

__ 

40 

3 

40 

8 

100 

1 


Carrier gas: Helium 
Fiow ratę: 11 mL/min 
injection volume: 1 mL of the headspace 
System suitability 
Sample: Standard soiution 

[Notę— The typical relative retention times for metha- 
nol, isopropyl alcohol, secondary butyl alcohol, and 
2-methoxyethanol are 0.5, 0.6, 1.0, and 1.9, 
respectivelyj 
Suitability regulrements 

Resolution: NLT 1.0 between methanol and isopropyl 
alcohol 

Relative standard deviation: NMT 10,0% for the ra¬ 
fio of 2-methoxyethanol to the internal standard 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the amount of 2-methoxyethanol in the por- 
tion of lohexol taken: 

Result = (Ru/Rs) x (CJCu) 

Ru - peak response ratio of 2-methoxyethanol to 
the internal standard from the Sample 
soiution 

- peak response ratio of 2-methoxyethanol to 
the Internal standard from the Standard 
soiution 

Cs - concentration of 2-methoxyethanoJ in the 
Standard soiution (pg/mL) 

C u - concentration of Jonexol In the Sample soiution 
(g/ml) 

Acceptance criteria: NMT 20 jig/g of 
2 -methoxyethanol 

• Limit of 3-chloropropane-i,2-piol 

Standard soiution: 0.025 mg/mL of 3-chloropropane- 
1 ,2-diol in ethyl acetate 

Sample soiution: Transfer 1 g of lohexol to a separator. 
Dissolve in 1 mL of water. Extract 4 times with 2 mL of 
ethyl acetate, and combine the extracts. Dry the com~ 
bined extracts with anhydrous sodium sulfate. Frlter, 
and wash the filier with a smali amount of ethyl ace¬ 
tate. Combine the wash with the filtrate, and concem 
tratę to a volume of 0.7 mL, using a warm water bath 
and a stream of nrtrogen. DOute with ethyl acetate to 
2 mL. 


Chromatographfc system 

(See Chromatography (621), System Suitability:) 

Modę: GC 

Detector: Flame ionization 
Column: 0.32-mm x 30-m fused-silica capillary 
bonded with a 1-gm layer of phase G46 
Temperatures 
Injection port: 230° 

Detector: 250° 

Column: See Tobie 3. 


Table 3 


Initial 

Temperaturę 

n 

Temperaturę 

Ramp 

(Vmin) 

Finał 

Temperaturę 

n 

Hołd Time at 
FSnal 

Temperaturo 

(mini 

80 


80 

2 

80 

15 

275 

__ 

275 

_ 

275 

2 


Carrier gas: Helium at 1 mL/min 
Injection vo!ume: 2 pL 
System suitability 
Sample: Standard soiution 

[Notę—T he retention time of the 3-chloropropane-1,2- 
diol peak is about 8 min.] 

Suitability requirements 
Relative standard deviation: NMT 10.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Acceptance criteria: The area of the principal peak 
from the Sample soiution is NMT the area of the princi¬ 
pal peak from the Standard soiution (NMT 0.0025%). 

* Limit of Free Aromatic Aminę 

Soiution A: 3 mg/mL of N-(l-naphthy[)ethylenediamine 
dihydroehloride rn a mixture of propylene glycol and 
water (70:30) 

Standard stock soiution: 10 pg/mL of USP lohexol Re- 
lated Compound B RS in water 

Standard soiution: Transfer 5 mL of water and 10,0 mL 
of the Standard stock soiution to a 25-mL volumetric 
fiask, 

Sample soiution: Transfer 200 mg of lohexol to a 
25-mL volumetric fiask, add 15 ml of water, and mix to 
disso!ve. 

Blank: Add 15 mL of water to a 25-mL volumetric fiask, 

InsErumental conditions 
Modę: Vis 

Analytkal wavelength: 495 nm 
Celi: 5 cm 
Analysis 

Samples: Standard soiution, Sample soiution , and Blank 
In conducting the following steps, keep the flasks in 
jced water and protected as much as possible from 
Jight until all of the reagents have been added. 

Treat the Samples as follows. Place the fiask in an ice 
bath for 5 min, Add 1.5 ml of 6 N hydrochloric add, 
and mix by swirling. Add 1.0 mL of sodium nitrite 
soiution (20 mg/mL), and allow to stand in the ice 
bath for 4 min, Remove the fiask from the ice bath, 
add 1.0 mL of sulfamk add soiution (40 mg/mL), and 
świr! gentiy until gas evolution ceases. [Caution— 
Considerable pressure is produced,] Add 1.0 mL of 
Soiution A, diiute with water to volume, and allow to 
stand for 5 min. Measure the absorbance of the Stan- 
dard soiution and Sample soiution against the Blank 
soiution. 

Acceptance criteria: The absorbance of the Sample so- 
lutbn is NMT that of the Standard soiution (NMT 0.05% 
of free aromatic aminę). 
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SPECIFiC TESTS 

■ COLOR OF SOLUTION 

Sampie solution: 647.2 mg/mL 
Bfank: Water 
Instrumental conditions 
Modę: UV-Vis 

Anafyticai wavelengths: 400, 420, and 450 nm 
Celi: 1 cm 
Analysis 

Sampies: Sampie solution and Blank 
Pass the Sampie solution through a filter of 0.22-pm 
porę size, 

Determine the absorbances of the Sampie solution 
against the Blank. 

Acceptance criteria: See Tobie 4. 


TaEaDe 4 


Wauelength 

NIV1T 

(nm) 

fau) 

400 

0.180 

420 

0.030 

450 

0.015 


® Water Deterwiination, Method l (921): NMT 4,0% 

A0D8T9ONAL REQUIREiV9ENT$ 

* Packagimg and Storage: Preserve in welhclosed, light- 
resistant contalners. Storę at room temperaturę. 

O USP reference Standards (n) 

USP lohexol RS 

USP lohexol Related Compound A RS 
5-(Acetylamino)-N,A7-bis(2,3-dihydroxypropyl)-2,4, 
6-triiodo-1,3-benzenedicarboxamide. 

Ci fi H 2 ohN 3 0 7 747.06 
USP lohexol Related Compound B RS 
5-Ammo-N,N'-bis(2,3-dihydroxypropyi)-2,4,ó-triiodo- 
1,3-benzenedicarboxamide. 

C H Hi 0 hN 3 O 6 705.02 


iohexoB InjectiOBi 

DEFINITION 

lohexol Injection is a sterile solution of lohexol in Water for 
Injection. It contains NLT 95,0% and NMT 105.0% of the 
laoeled amount of iohexol {C^EW^N^O?) as organ icalfy 
bound fodine. It may contain smali amounts of suitable 
buffers and Edetate Calcium Disodtum as a stabilizer. 
lohexol Injection intended for intravascufar or intrathecal 
use contains no antimicrobiaf agents, 

IDENTIFICATION 

* A. The retention times of the major peaks of the Sampie 

solution correspond to those of the System suitability solu¬ 
tion, as obtained in the test for Organie Impurities. 

A5SAY 

* Procedurę 

Sampie: A volume of Injection equivalent to 300 mg of 
iodśne 

Analysis: Transfer the Sampie to a glass-stoppered, 
250-mL conical fiask, Add 25 mL of 1.25 N sodium hy- 
droxlde and 500 mg of powdered zinc, connect the 
fiask to a ref!ux condenser, and reflux the solution for 1 
h. Cool the fiask to room temperaturę, rinse the eon- 
denser with 20 mL of water, disconnect the fiask from 
the condenser, and filter the mixture. Rinse the fiask 
and the filter thoroughly with smali portions of water, 
adding the rinsings to the filtrate, Add 5 mL of glaciaf 
acetic add, and titrate with 0.1 N sllver nitra te VS. Each 
mL of 0.1 N sllver nltrate Es equlvalent to 27.37 mg of 
CighbńhNaOg, 


Acceptance criteria: 95.0%-105.0% 

IMPURITIES 

* ORGAN1C IMPURITIES 

Solution A: Acetonitrile 
Solution B: Water 

Mobile phase: The percentage of Solution A Increases 
from 1% to 13% at a ratę of 0.2%/mln. 

System suitability solution: C5 mg/mL, 0.0075 mg/ 
mL, and 0.0069 mg/mL each of USP lohexol RS, USP 
lohexol Related Compound A RS, and USP lohexol Re¬ 
lated Compound C RS in water 
Sampie solution: 1.5 mg/mL of lobexoJ 
Chromatographic system 
(See Chromatograpny (621}, System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm stalnless steel column; 
pacltfng LI 

Flow ratę: 1.0 mL/min 
Injection volume: 10 juL 
System suitability 
Sampie: System suitability solution 
[NoTE—The relative retention times for the exo-isomer 
of iohexot and the O-alkylated compounds are 1.0 and 
between 1.1 and 1.4, respectively.J 
[Notę —The peak area of lohexol related compound C is 
0.5% ± 0.1% compared to the total area of all the 
peaks in the chromatogram,] 

Suitability requirements 

Resokition: NLT 20.0 between lohexol related com¬ 
pound A and iohexol related compound C 
Analysis 

Sampfe: Sampie solution 

Excludlng peaks with retention times between 0.84 (rei- 
ative to the endo-isomer of iohexol, which Es the ftrst 
main peak) and 1,0, caltulate the percentage of O 
afkylated compounds and any other individual Empu- 
nty peak, In the portlon of lohexol taken: 

Result = (fu/fr) x 100 

r u = peak response of each impurity 
fj = sum of all the peak responses 

Acceptance criteria 

individual impurity: NMT 0.6% of O-alkylated com¬ 
pounds; NMT 0,1% of any other individual impurity 
Total impurities: NMT 0.3%, excluding O-alkylated 
compounds 

SPEOFIC TESTS 

* BACTER1AL Endotoxins Test (85): NMT 0.2 USP Endo- 

toxin Unit per 50 mg of lodine 

* PH (791): 6.8-7.7 

* Particulate Matter in Injections (788): The Injection 

labeled for intratheca! use meets the reguirements for 
small-yolume injections. 

® Free Iodide: Transfer 5.0 mL of Injection to a suitabte 
Container, add 20 mL of water, and titrate with 0.001 N 
sllver nltrate VS using a silver electrode in combination 
with an appropriate reference electrode. Each mL of 
0.001 N silver nitrate Is equlvalent to 0.1269 mg of 
iodine. 

Acceptance criteria: NMT 0.02%, based on the eon- 
tent of lohexol 

■ Injections and Implanted Drug Products (1): Meets the 
requirements 

ADDITIONAL REQU1REMENTS 

* Packaging and Storage: Presen/e Injection intended for 

intravascular or intrathecal use in single-dose or multiple- 
dose plastic orType I glass contalners. Storę at controiled 
room temperaturę, protected from fight. Do not freeze. 

* Labeling: La bel containers of Injection to direct the user 

to discard any unused portion. The labeling States also 
that it is not to be usea if it is discolored or contains a 











USP 40 


Offidal Monographs / lopamidol 4653 


precipitate, La bel rt also to State its routes of administra- 
tion, When the specific dose strength is not mtended for 
intrathecal use, labef it to indicate "serious injury can oc- 
eur if given by intrathecal route'\ 

• USP Reference STANDARD* (11) 

USP Endotoxin RS 
USP lohexol RS 

USP lohexol Reiated Compound A RS 
5-(AcetylaminG)-N,Ar-bis(2,3-dihydroxyprQpył}-2,4, 
ó-triiodo-l,3-benzenedicarfooxamide. 

USP lohexol Reiated Compound C RS 
N,NLBis(2,3-dihydroxypropyl)-5-nitro-1,3- 
benzenedicarboxamide. 



CuHt 3 hNjO B 777,09 

1,3-8enzenedicarboxamide, N,JV'~bis[2~hydroxy-l -(hy- 
droxymethyl)ethyl]-5-[(2-hydroxyd--oxopropyl)aniino]-2,4 ( 
Ó-triiodo-, (5)-. 

(5)-W,NLBi5[2-hydroxy-l-(hydroxymethyl)ethyl]-2,4,ó-tniodo- 
5-lactamidoisophthalamfde [60166-93-0], 

» lopamidol contains not less than 98.0 percent 
and not morę than 101.0 percent of iopamidol, 
calcu lated on the dried basis. 

Packaging and storage—Preserve in welf-dosed, light-re- 
sistant containers. Storę at 25°, excursions permitted be- 
tween 15° and 30 c . 

USP Reference standard* {11)— 

USP lopamidol RS 

USP lopamidol Reiated Compound A RS 

N,N'-Bis-(l,3-dihydroxy-2-propyl)-5-amirto-2,4, 
6-trliodoisophthaIamide. 
e„H ia UN 3 0 6 705,03 
USP lopamidol Reiated Compound C RS 

4-fchloro-AP, /\P-brs( 1, 3-d ihydroxypropa n-2-y l)-5-(5)- 
lactamid0-2,6-dnodoisGphthalarmde. 

Ci 7 H22CllaN 3 Oa 685.63 
Identification— 

A: Infrared Absorption {197K}, 

B; Heat about 500 mg in a suitable crucible: violet vapors 
are evolved. 

C: The retention time of the major peak in the chromato¬ 
grafii of the Identification sofution corresponds to that of the 
iopamidol peak observed in the chromalogram of the Sys¬ 
tem suitabiiity solution, as obtained in the test for Reiated 
compounds k 

Specific rotation <781S): between -4.6° and -5,2° (t - 
20°; X = 436 nm). 

Test sofution: 400 mg per mL, in water, heating on a 
water bath, if necessary to effect solution, and passing 
through a membranę fil ter having a 3-pm or finer porosiły. 
Loss on drytng (731)—Ory k at 105° for 4 hours: it loses 
not morę than 0.5% of its weight. 

Residue on ignition (281): not morę than 0.1%. 

Free aromatic aminę—Transfer 500 mg to a 25-mL volu- 
metric fiask, and add 20 mL of water, heating on a water 
bath, if necessary, to effect solution. To a second 25-mL 
volumetric fiask transfer 18.4 ml of water and 1.6 mL of a 


Standard solution prepared by dissoMng a suitable quantity 
of USP lopamidol Reiated Compound A RS in water and 
diluting with water to obtain a solution having a concentra- 
tion of62.5 jig per mL. To a thlrd 25-mL volumetnc fiask 
add 20 mL of water to provide a blank, Treat each fiask as 
follows. Place the flasks in an ice bath, protected from light, 
for 5 minutes. [notę —In condueting the following steos, 
keep the flasks in the ice bath and protected from lignt as 
much as possibfe until all of the reagents have been added.] 
Add slowly 1 mL of hydrochloric add, mix, and alłow to 
stand for 5 minutes. Add 1 mL of sodium nitrite solution (1 
in 50), mix, and allow to stand for 5 minutes. Add 1 mL of 
ammonium suffamate solution (3 in 25), shake, and allow to 
stand for 5 minutes. [Coution^Conslderabie pressure is pro- 
ducedĄ Add 1 mL of N-{1*naphthyl)ethyIenediam]ne dthy- 
drochloride solution (1 in 1000), and mix. Remove the flasks 
from the ice bath, and allow to stand in a water bath at 
about 25° for 10 minutes. Dii u te with water to volume, mix, 
and without delay (about 5 minutes from finał dilution), 
concomltantfy determine the absorbances of the solution 
from the substance under test and the Standard solution in 
1-cm cells at the wavelength of maximum absorbance at 
about 500 nm, with a suitable spectrophotometer, against 
the prepared blank, The absorbance or the solution from 
the lopamidol is not greater than that of the Standard solu¬ 
tion (0,02%). 

Free iodine—Transfer 2,0 g to a stoppered, 50-mL centri- 
fuge tubę, add suffitient water to dissolve, heating on a 
water bath, if necessary, to effect solution, and difute with 
water to 25 mL. Add 5 ml of toluene and 5 mL of 2 N sulfu- 
ric aoid, shake welt, and centrifuge: the toluene layer shows 
no red color. 

Limit of free iodide—Transfer about 6.0 g, accurately 
weighed, to a suitable Container, dissolve in 50 mL of water, 
and add 2.0 mL of 0.001 M potassium todide. Utratę with 
0,001 N siiver nitrate VS, determining the endpoint potenti- 
ometrkally, using a silver indicator efectrode and an appro- 
priate reference electrode. Perform a blank determmation, 
and make any necessary correction. Each mL of 0.001 N 
$ilver nitrate is equivalent to 126.9 pg of iodide. Not morę 
than 0.001% is found. 

Free acid or sikali—Dissolve 10.0 g in 100 mL of freshly 
botled and cooled water. Using a pH meter and a 
glass-calomef electrode system, determine the vo!ume of 
0.01 N hydrochloric add VS or 0.01 N sodium hydroxide VS 
to bring the pH of the test solution to 7.0: not rnore than 
1.37 rnl of 0.01 N sodium hydroxide, equivalent to a free 
add content of 5 mg of hydrochloric acid per 100 g, or not 
morę than 075 mL of 0,01 N hydrochloric add, equivalent 
to a free alkali content of 3 mg of sodium hydroxide per 
100 g, is reguired. 


Delete the foflowing: 

# Hea vy metals, Method if (231): not morę than 0.001%. 

• (afltciai l-Jarł-201 B) 

Reiated eompounds— 

Solution A —Use water. 

Solution B —Prepare a fiitered and degassed mlxture of 
water and acctonitrrle (1:1). 

Mobile phase —Use varlable mixtures of Solution A and 5o- 
fution B as directed for Chromotogrophic system. Make ad- 
justments if necessary (see System Suitabiiity under Chroma- 
togrophy <621)). 

System suitobility solution —Dissolve accurately weighed 
auantities of USP lopamidol RS and USP lopamidol Reiated 
Compound C RS in water, and dilute with water to obtain a 
solution having concentration of about 20 fjg per mL of 
each. 

Standard solution —Dissolve accurately weighed guantities 
of USP lopamidol RS and USP lopamidol Refated Compound 
C RS in water, and dilute with water to obtain a solution 
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having concentralions of about 20 j.ig per mL and 50 pg per 
ml, respectivefy. 

Test solution —Transfer about 0,5 g of lopamidol, accLi¬ 
ra tdy weighed, to a 50-mL volumetrIc fiask, add water to 
volume, and mix. 

Identification soiution —Dilute a suitable volume of the Test 
solution with water to obtain a solution with a concentration 
of iopamido] of about 20 pg per mL 

Chromotographic system (see Chromatography (621})—The 
liguid chromatograph is eguipped with a 240-nm detector 
and two 4,6-mm x 25-cm columns that contain packing 
L11, connected in senes, The cofumn temperaturę h main- 
tained at 60°, and the flow ratę is about 2,0 mL per minutę, 
The chromatograph Is programmed as follows. 


Time 

(minutes) 

Solution A 
<%) 

Solution B 
(%) 

Eiution 

0-18 

100 

0 

isocratic 

18—40 

100—>62 

0^38 

linaar gradient 

40-45 

62—>50 

38—^50 

linear gradient 

45-50 

S0—>100 

50^0 

linear gradient 

50-60 

100 

0 

isocratic 


Chromatograph the System suitability solution, and record 
the peak responses as direeted for Procedurę: the resolution, 
R, between lopamidol related compound C and iopamidol is 
not less than 2.0. Chromatograph the Standard solution , and 
record the peak responses as direeted for Procedurę, the ta II- 
Ing factor for each peak Is between 0,7 and 1.5, and the 
relative standard deviatIon for repllcate Injections for either 
of the two peaks is not morę than 2.0%. Chromatograph 
the Identification solution, and record the peak responses as 
direeted for Procedurę to obtain a chrom a tog ram for Identifi¬ 
cation test C. 

Procedurę —Separately Inject egual voiumes (about 20 piL) 
of the Identification solution, the System suitability solution, 
the Standard solution, and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak area responses, 

Calculate the total percentage of iopamidol reiated com¬ 
pound C and 2-chloro derivative in the portlon of lopamidol 
taken by the formula: 

WQ(QV/W){nfr s ) 

■ in which C 3 is the concentration, in mg per mL, of 

iopamidol related compound C In the Standard solution; V ls 
the volume of the Test solution; W is the weight of 
lopamidol used to prepare the Test solution; n is the total 
peak response for the iopamidol related compound C and 
2-chloro derivative obtained from the Test solution; and r$ is 
the peak response for iopamidol related compound C ob¬ 
tained from the Standom solution. 

Calculate the total percentage of any other impurity in 
the portlon of lopamidol taken by the formula: 

100 (QV/W)(nłrd 

in which C 2 is the concentration of iopamidol, in mg per 
mL, in the Standard solution; V and W are as previously de- 
fined; n Is the peak response for the individuai impurity ob¬ 
tained from the Test solution; and r$ is the peak response for 
iopamidol obtained from the Standard solution. In additlon 
to not exceeding the limits for each Impurity shown in Table 
i, not morę than 0.1% of any other indrvidua[ Impurity is 
found; and not morę than 0.20% of total impurities, other 
than Iopamidol related compound C and 2-chloro deriva- 
tive, is Found. 


Table 1 


Marne 

Relative 

Retention 

Time 

Limit {%) 

Monocarboxylic acid 1 

0.1 

0.1 

topami doi related compound B z 

0.6 

0.1 

topamidoi related compound C J and 2- 
chloro derivatiYe" 1 

0.9 

0.5* 

lopamidol 

1.0 

— 

2,3 - Di hyd roxy p ro py 1 i so me r 4 

1.1 

OJ 

Di iod o derivative fi 

1,2 

OJ 

Acetyl analogi 

1,3 

OJ 

Hydroxyethy3 derivative 9 

1.5 

OJ 

O-Acetyl Iopamidol 9 

2.2 

OJ 

W,/V-Dimethvlamino derfyatiYe 1 ^ 

2.3 

OJ 


*These peaNs, appearing at a reEative re te rulon time of 0.9, are integrated 
togelher to de term i ne conforrnance. 

1 3(1,3-Dihydroxypropan-2-y lcarbamoyl)-5-(5)-laetann id o-2,4,6-Lniodobenzoic 
add. 

2 5 - GI yeo la m i d o W 1 , JW-b is( 1 1 3-d thy d'roxy- 2-propy i)-2,4,6- 
trf iodo isop ht h aJ a m ide. 

3 4- C h i oro- N 1 f N 3 -bi 5 ( 1,3-d i hy d roxy p rop an -2-y I) -5 -(S)-l actam tdo-2 ,6 - 
d Nodoiso ph tha la m id e. 

* 2-Chl oro- N 1 , N J -bis( 1,3-d i hyd roxy p ropa n ■ 2-yI) -5-( S)-lactami d o-4,6 - 
d Eiodoiso ph tha tami d e. 

W-(1,3-0 thy d roxy p ro pa n “2-y 1}-W J -(2,3 -di hyd roxy p ropy J) - S -(5) -1 actam ido-2,4, 
ó-trii odo i so p ht h ala mi de. 

6 N l1 , W 3 -B Es (1,3- d i hydroxyp ro pan-2-y1)“5 -(S)-Eac ta m ido-2,4 - 
di iodo isoph E ha I am ide. 

^5-Acetamido-N 1 , AP-bisJ, 3-dihydroxy-2-propy t)-2,4,6-triiodoisophthalamide. 

8 N 1 -(1,3 -D i hy d roxy p rop a n -2-y 3) -^-(2-hy d roxy et hy I) - 5 -(S)-1 acta m tdo -2,4, ć - 
tri io doiso ph tha tami d e. 

9 (S)-5- (2-Acetoxy propa na mi do )■-N 1 , N* - b rs( 1,3-ri i hydroxyp ropa n -2-y I - 
c a rba m pyl) -2,4,6-tri iod oiso p h tha fa m id e. 

lł W l (1,3 Drlwdroxypropan-2-yl)-5-(5> tactamido-2,4,6-triiodo-JV ł , W J - 
di methyl i so ph tha ta m id e. 

Assay—Transfer about 300 mg of lopamidol, accurately 
weighed, to a glass-stoppered, 125-mL conical fiask, add 
40 mL of 1,25 N sodium hydroxide and 1 g of powdered 
zinc, connect the fiask to a reflux condenser, and reflux the 
mixture for 30 minutes. Cool the fiask to room temperaturę, 
rinse the condenser with 20 ml of water, disconnect the 
fiask from the condenser, and fllter the mixture. Rinse the 
fiask and the filter Uioroughfy, adding the rtnslngs to the 
filtra te. Add 5 mL of gSacial acetic acid, and titrate with 0.1 
N silver nitrate VS, determining the endpoint potentEometri- 
cally. Each mL of 0.1 N silver nitrate is equivalent to 
25,90 mg of C^H^bNiOg. 


BopamndoS Ingeetiton 

» lopamidol Injection is a sterile solution of 
lopamidol in Water for injection. It contains not 
less than 95.0 percent and not morę than 
105.0 percent of the labeled amount of 
iopamidol (G 7 H 22 I 3 N 3 O 8 ). It may contain smali 
amounts of suitable buffers and of Edetate Cal- 
cium Disodium as a stabilizer. lopamidol Injection 
intended for intravascular or intrathecal use con¬ 
tains no antimicrobial agents. 

Packaging and sto ragę — Preserve Injection intended for 
intravascular or intrathecal use in single-dose containers, 
preferably of Type I glass, and protected from light. 
Labeling— Label containers of Injection to direct the user to 
discard any unused portion remaining in the Container and 











USP 40 


Official Monographs / lopromtde 4655 


to check for the presence of particulate matter before usEng. 
Labę! it a!so to State Ets routes of administration, 

USP Reference standards (11) — 

USP Endotoxin RS 
USP lopamidol RS 

USP lopamidol Related Compound A RS 

N,AF-Bis-(l,3-dihydroxy-2-propyl)-5-am1no-2,4, 

6-triiodoi$ophthalamide. 

C 14 H ia UN 3 0, 705.03 
USP iopamEdol Related Compound B RS 

5-G ly cola m ido- N, N'- bis[2-hydroxy- 1 -(hyd roxy meth- 
y!)ethyl]-2,4,6-triiodoisophthalarnide. 

CwHaUhWfc 747,07 
Identification— 

A; Evaporate a voEume of Injection, equivalent to about 
500 mg of iopamidol, to dryness, and heat the residue so 
obtained in a suitabfe crucible: violet vapors are evoived. 

B: It responds to the Thm-Layer Chromatographic Identifi¬ 
cation Test (201), the test solution and the Standard soJution 
being prepared at a concentration of 0.5 mg per mL in a 
mixture of methanol and water (9:1), the solvent mixture 
being chloroform, methanol, ammonium hydroxtde, and 
water (60:30:9:1 X and short-wavelength UV light being 
used to locate the spots. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 0.6 USP Endotoxin Unit per mg of iodine. 
pH (791): between 6,5 and 7,5, 

Particulate Matter in injectiorts (788)—The Injection fa- 
beled for intralhecal use meets the requirements for smafl- 
volume injections, 

Free aro mafie aminę —Transfer an accurately measured 
volume of Injection, equivaJent to about 500 mg of 
iopamidol, to a 25-ml volumetric fiask, dilute with water to 
20 mL, and mtx. To a second 25-mL volumetric fiask transfer 
16 mL of water and 4,0 mL of Standard solution prepared 
by dissolving a suitąble quantity of USP lopamidol Related 
Compound A RS in water and di Eu ling with water to obtaln 
a solution havinq a concentration of 62.5 jig per mL. Pro- 
ceed as directedin the test for Free aromatic aminę under 
iopamidol , beginning with "to the third 25-mL volumetric 
fiask add 20 ml of water," The absorbance of the solution 
from the iopamidol is not greater than that of the Standard 
solution (0.05%). 

Free iodine —Transfer a vo!ume of Injection, equivalent to 
2.0 g of iopamidol, to a glass-stoppered test tubę. Add 2 ml 
of 2 N suffuric actd and 1.0 mL of toluene, shake, and allow 
the layers to separate: the toluene layer shows no red color. 
Limit of free iodide —Transfer 10.0 ml of Injection to a 
beaker, add 40 ml of water, and mix. Proceecł as directed in 
the Limit of free iodide test under lopamidol beginning with 
"add 2,0 mL of 0.001 M potassium iodide." Not morę than 
3.1 mL of 0.001 N stlver nitrate is reguired (0.04 mg of to- 
dide per mL). 

Oiher requirements— It meets Ihe reguirements under In- 
jectiom and fmplanted Drag Products (1), 

Assay— 

Solution A —Use water. 

Solution B —Prepare a filtered and degassed mixture of 
water and methanol (3:1). 

Mobile phase —Use variab!e mixtures of Solution A and So* 
lution Ba s directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitability under Chromo- 
tography (621)), 

Resolution solution —Transfer 10.0 mg of USP lopamidol 
Related Compound B RS and 10.0 mg of USP lopamidol RS 
to a 1000-mL volumetric fiask. Dissolve in and dilute with 
water to volume, and mix. 

Standard preparation —Dissolve about 20mg of USP 
lopamidol RS, accurately weighed, in about 10 mL of water, 


and difute quantitatively and stepwise with water to obtaln 
a solution havtng a known concentration of about 80 pg of 
USP lopamidol RS per mL. 

Assay preparation —Dilute an accurately measured volume 
of Injection, equiva)ent to about 1000 mg of iopamidol, 
quantitatively and stepwise with water to obtain a solution 
having a concentration of about 80 pg of iopamidol per ml. 

Chromotographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a 24Q-nm detector 
and a 4.6-mm x 25-cm stamless Steel column that contains 
5-jim packEng LI, The column temperaturę Is maintained at 
35°, and the flow ratę is about 1.5 ml per minutę. The 
chromatograph is programmed to provide variable mixtures 
of Solution A and Solution 8, the percentage of Solution B 
being 8,0% at the time of injection, and is held at that 
percentage for 6 minutes, then increased linearly to 35.0% 
at 18 minutes, after which it is changed to increase linearly 
to 92.0% at 30 minutes, maintained at that percentage for 
4 minutes, and decreased Ifnearly to 8.0% at 36 minutes, 
where it is held to the end of the run at 40 minutes. Chro¬ 
matograph the Resolution solution and reeord the peak re- 
sponses as directed for Procedurę: the resolution, R, between 
iopamidol related compound B and iopamidol is not less 
than 7, 

Procedurę—Separately inject equal volumes (about 20 pL) 
of the Standard preparation and Lhe Assay preparation into 
the chromatograph, reeord the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of iopamidol (CuH^hNjOa) in the portion of 
Injection taken by the formula: 

12.5 C(r y /r s ) 

in whfch C is the concentration, in pg per mL, of USP 
lopamidol RS in the Standard preparation, and r u and n are 
the peak responses obtained from the Assay preparation and 
the Standard preparation , respectively. 


lopromide 



CmhWjNjOe 791.11 

1,3-Benzenedicarboxamide, N,AAbis(2,3-dihydroxypropyl)- 
2,4,6-triiodo-5-[(methoxyacetyl)amEno]-N-methyk 
N,W-Bis(2,3-dihydroxypropyl)-2,4,6-triiodo- 
5-(2-methoxyacetamido)-iV-methylisophtha]amide 
[73334-07-3], 

» lopromide contains not less than 97.0 percent 
and not morę than 102,5 percent of 
CighhJsNhOs, calculated on the anhydrous and 
solvent-free basls. 

Packaging and storage —Preserve in well-ctosed, lEght-re- 
sistant containers. 

USP Reference standards (11)— 

USP lopromide RS 

USP lopromide Related Compound A RS 
USP lopromide Related Compound B RS 

5-(Acetyla m ino)-/V, N'-bts(2,3-d ihydroxy propy l)-2,4, 

6- triiodo- N-methyl-1,3-benzenedica rboxa m ide. 
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B d e nt ificatl on— 

A: infrored Absorption <197K). 

B: The R r value of the principal spot in the chromato- 
gram, developed with the Basic eluant, obtained from the 
Test solution torresponds to that obtained from the Standard 
solution In the Ord i nary impurities test. 

Water Determination, Method I <921); not morę than 
1.5%, 

Residue on igmtion (281): not morę than 0 . 1 %. 


Detete the folfow/ng 

# Heavy met ais, Method i (231): not morę than 0,002%. 

Test sof u tion —'Transfer an accurately weighed guantity, 
about I.OOg of lopromide, to a 20-mL volumetric fiask, dis- 
50 lve in anadilute with water to volume, and mix. Pipet 
12.0 mL of this solution into a test tubę, add 2.0 ml of pH 
3.5 Acetale Buffer , and mix, 

Standard solution —Pipet 1.0 ml of Standard Lead Solution 
(10 j_ig of lead), into a test tubę, add 9.0 mL of water, 

2.0 ml of the fest solution, and 2,0 mL of pH 5.5 Acetate 
Buffer, and mix. 

Thioacetamide-glycerin bose solution color-comparison 
tubes —Mix 15 mL of 1 N sodium hydroxide and 5 mL of 
water, and add 20 mL of giycerin. Pipet I.OmL of this solu- 
tion and 0,20 mL of thioacetamide TS into each of two 
tolor-eomparison test tubes, and beat in a boi ling water 
bath for 20 seconds. Use these tubes immediately. 

Procedurę —Immediately add the Test solution to one of 
the Thioacetamide-glycerin bose solution color-comparison 
tubes and the Standard solution to the other, Mix, aflow to 
stand for 2 minutes, and view downward over a white sur- 
face: the color of the solution from the Test solution is not 
darker than that of the solution from the Standard solution , 
treated in the same manner. # (ofnciaii-iah^oie) 

Free iodime—Transfer 2.0 g of lopromide to a glass-stop- 
pered test tubę, and dis$olve in 20 mL of water. Add 2 mL 
of toluene and 2 mL of difuted sulfurie acid, and shake vig- 
orously: the toluene Eayer shows no red color. 

Limit of free iodide—Transfer 1 0,0 g of lopromide to a 
150-mL conical fiask, and dissolve in 70 mL of water, Adjust 
with 0,1 N sulfuric add to a pH of 3.5 ± 0.5. Titrate with 
0.001 N silver nitrate VS, determining the endpoint potenti- 
ometrically, using a siiver or pJatinum electrode in combina- 
tion with an appropriate reference electrode (see Titrimetry 
(541)). Each mL of 0,001 N silver nitrate is equivaient to 
126.9j.ig of I: the limit is 0 . 002 %. 

Limit of free aromatic aminę— 

Test solution —Transfer 500 mg of lopromide to a 25-mL 
valumetnc fiask, add 20 mL of water, and mtx. 

Standard solution —Dissolve a suitable guantity of USP 
lopromide Related Compound A RS In water, and dllute 
with water to obtain a stock solution having a known con- 
centration of 0.25 mg per mL. Transfer 2.0 mL of this stock 
solution to a 25-mL volumetric fiask, add 18.0 mL of water, 
and mix. 

Blank solution —Transfer 20 mL of water to a 25-mL volu- 
metrir fiask. 

Procedurę —Treat each fiask as folfows. Place the flasks In 
an ice bath, and protect from llght. Add slowly 1.0 mL of 
8 N hydrochloric acid, mix, and allow to stand for 5 min- 
utes, Add 1.0 mL of sodium nitrite solution (1 in 50), mlx, 
and allow to stand for 5 minutes. Add 0.50 mL of freshly 
prepared sulfamic acid solution, (8 in 1 00). Shake each fiask 
vigorously several times within the next 5 minutes, venting 
off the gas that evolves. [Caution—Considerabie pressure is 
producedĄ Add 1.0 ml of freshly prepared W-(l-naphthyl)- 
ethyleneaiamine dihydrochJoncfe solution, (1 in 1 000 ) in a 


mixture of propylene glycof and water (70:30), and shake. 
Remove the flasks from the ice bath, and allow to stand in a 
water bath at about 25° for 10 minutes. Dilute with water 
to volume, mix, and degas with the aid of sonication for 
1 minutę. Concomitantly determine the absorbances of the 
Test solution and the Standard solution rn 7-cm cells at the 
wavelength of maximum absorbance at about 495 nm, with 
a suitable spectrophotometer, using the Blank solution, 
treated in the same manner, The absorbance of the Stan¬ 
dard solution is not less than 0.40. Calculate the percentage 
of free aromatic aminę in the portion of lopromide taken by 
the formula: 

10 (Ws/Wu)(A u /A s ) 

in which W 5 is the guantity, in mg, of USP lopromide Re¬ 
lated Compound A RS taken to prepare the Standard soiu- 
tion; Wu is the quantity, in mg, of the lopromide taken to 
prepare the Test solution; and A v and A5 are the absorbances 
of the Test solution and the Standard solution, respectively: 
not morę than 0 . 1 % is found. 

Limit of alcohol— 

Standard solution —Prepare a solution of alcohol in db 
methyiformamide to obtain a solution having a known eon- 
centration of about 0.050 mg of alcohol (C 2 H 5 OH) per ml. 

Test soluthn —Dissoive an accurateiy weighed portion of 
lopromide in dimethylformamide to obtain a concentration 
of about 50 mg per mL. 

Blank solution —Use dimethylformamide. 

Chromatographic system (see Ch rom a tog raphy <621})—'The 
as chroma tog raph is equipped with a headspace injector, a 
ame-ionizatron detector, and a 0.25-mm x 30-m capillary 
column, the interna! wali of which Is coated with a 1.4-pm 
film of irouid phase G43, The column temperaturę Es pro- 
grammed according to the foliowing steps: it is held at 40° 
for 10 minutes, then inereased at a ratę of 5° per minutę to 
70°; it is then inereased at a ratę of 30° per minutę to 220°. 
The injector port is maintained at 160°; the headspace sam- 
pler is maintained at 80°; and the detector is maintained at 
250°, Helium is used as the carrter gas at a flow ratę of 
about 27 cm per second. Chromatograph the Standard solu¬ 
tion , and record the peak responses as directed for Proce¬ 
durę: the retention time for alcohol ts about 3 minutes; and 
the relative standard deviation for three injectlons of the 
Standard solution is not morę than 4.0%. Chromatograph 
the Blank solution , and record the peak responses as directed 
for Procedurę; the chromatogram shows no peak at the re¬ 
tention time for alcohol. 

Procedurę— [NOTĘ —Use peak areas where peak responses 
are indicated.] Transfer 2.0 mL each of the Test solution , the 
Standard solution f and the Blank solution to separate head¬ 
space vials, add 10 pL of 1 N hydrochloric acid to each viaf, 
tnen seal the vials using a flanged cap so that the cap can 
no longer be turned. Record the chromatograms, and meas- 
ure the responses for the alcohol peak, Calculate the con¬ 
centration of alcohol in the portion of lopromide taken by 
the formula: 

(C/f)(ru/rs) 

in which C is the concentration, En mg per mL, of alcohol 
(C 2 H 5 OH) rn the Standard solution; I is the guantity, in mg 
per ml, of lopromide in the Test sofution; and ru and r% are 
the alcohol peak responses in the chromatograms obtained 
from Lhe Test solution and the Standard solution, respettryely: 
not morę than 0.4% of alcohol (C 2 H 5 OH) is found. Use the 
percentage obtained to calculate the Assay result on the sol- 
vent-free basls. 

Limit of N-acetyl compound (iopromide related com¬ 
pound B)—Using the chromatograms obtained in the As- 
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soy, calcu lale the percentage of N-acetyl compounci in the 
lopromide taken by the formula: 

20 (Wb / Ws)[(Ayi + / (Ryj + /?v^)] 

in which W a is the quantity, in mg, of USP lopromide Re¬ 
lated Compound B RS taken to prepare the Related com- 
pound B standard solution; Wt Is the quantity, in mg, of 
lopromide taken to prepare the Assay preparation; Ayi and 
A Y2 are the peak responses for the lopromide refated com¬ 
pound B 71- and 72-isomers, respectively, in the chromato- 
gram obtained from the Assay preparadon; and R n and R y2 
are the peak responses for the iopromide related compound 
B 71- and 72-isamers, respectivefy, in the chromatogram 
obtained from the Related compound B standard solution: not 
morę than 1.5% of N-acetyl compound is found. 

Ordinary impurities {466)— 

Test solution: a mixture of methanol and water (1:1). 

Standard Solutions: a mixture of methanol and water 
( 1 : 1 ). 

Visualization solution — 

Solution A—Dissolye 2.7 g of ferrie chloride in 100 mL 
of 2.4 N hydrochloric add. Storę this solution in a refrigera- 
tor. 

Solution B—Dissolye 3.5 g of potassium ferricyanide in 
100 ml of water. Storę this solution in a refrigerator. 

Solution C“Dissolve 5.0 g of sodrum arsenlte in 30 mL 
of 1 N sodium hydroxide solution that has been cooled to 
0°. While stirring, mix with 65 mL of 2.4 N hydrochloric 
acid, and storę at room temperaturę. Use the elear superna- 
tant 

Procedurę —Mix 10 mL of Solution A t 10 mL of Solution B, 
and 2.0 mL of Solution C Use with In 30 min u fes. 

Basic eluant: a mixture of dioxane, water, and ammo- 
nium hydroxide (85:15:4). 

Acidic eluant: a mixture of chloroform, methanol, 
water, and 96 percent formie add (62:32:6:2). 

Procedurę—Apply 1 llL and 2 pL of the Test solution and 
1 pL of each of the Standard Solutions to two separate thin- 
layer chromatographic plates. Place one piąte in a deyelop- 
ment chamber containing the Acidic eluant, and the second 
piąte in a development cnamber containing the Basic eluant. 
After the cbromatograms bave developed, remove the plates 
from the chambers, and allow to dry at room temperaturę. 

yisualization — 

Detection 1 —Observe both plates under 254-nm UV 
light. 

Detection 2—The piąte developed with the Acidic eluant 
is exposed to ammonia yapors for 10 to 30 minutes and is 
air dried. Both plates are exposed to unfiltered 254-nm UV 
light for several minutes until the principal spots appear yel- 
low. Overspray with Visualization solution, and examine tne 
plates under ambient light Determine the percentage of all 
secondary spots, except those due to free aromatic aminę 
and to the N-acetyl compound. 

Limit —The sum of all secondary spots obseryed in the 
cbromatograms of the Test solution, except those due to the 
free aromatic aminę and to the N-acetyl compound in addi- 
tion to the percentage of W-acetyl compound obtained in 
the test for Limit of N-Acetyf compound , corresponds to not 
morę than 3,0%. 

Isomer distrabmtfon—Using the chromatogram of the As¬ 
say preparation obtained in the Assay , calculate the percent¬ 
age of iopromide FI - and Zl-isomers in the lopromide taken 
by the formula: 

100(r £ , + r zi ) l (rn + r& + fzi + to) 

in which ret, ru f rzt, and r zz are the peak responses for 
iopromide £1 E2-, Z1-, and Z2-isomers, respectivdy, in the 


chromatogram obtained from the Assay preparation: be- 
tween 40.0% and 51.0% of FI - and Zl-isomers is found. 
Calculate the percentages of iopromide F2- and Z2-isomers 
in the lopromide taken by the formula: 

1 QQ(fe + r n ) / (fiu -t- + to + r zz ): 

between 49.0% and 60.0% £2- and Z2-isomers is found. 

Assay— 

Diluent —Prepare a mixture of methanol and water (1:1). 

Mobile phase — [NOTĘ —Use chloroform, methanol, and 
water that have been filtered and degassed.] JV3ix ó g of 
chloroform with 59 g of methanol, then add 900 g of water. 
Storę in a sealed Container, and do not stir or sparge the 
Mobile phase d u ring use . 

Standard preparation —Transfer an accurately wetghed 
quantity of about 38 mg of USP lopromide RS, to a 20-mL 
yolumetric fiask. Dissolye in and dilute with DHuent to vob 
umą and mix. 

Related compound B standard solution —Transfer about 
1.9 mg of USP lopromide Related Compound B RS, accu¬ 
rately weighed, to a 100-mL yolumetric fiask. Dissolye in 
and dilute with Diluent to yolume, and mix. 

Assay preparation —Transfer about 38 mg of lopromide, 
accurately weighed, to a 20-mL yolumetric fiask. Dissolye in 
and dilute with Diluent to yolume, and mix, 

Chromatographic system (see Chromatography {621}) —The 
lrquid chromatograph is epuipped with a 254-nm detector 
and a 4.6-mm x 25-cm eolumn that contains 5-pm packing 
LI. The flow ratę is about 1.2 mL per minutę. The tempera¬ 
turę is maintained at a constant temperaturę of about 20 q . 
Chromatograph the Standard preparation, and record the 
peak responses as directed for Procedurę; the relative reten- 
tion times for iopromide £1 -isomer, iopromide £2-isomer, 
iopromide Z1 -isomer, and iopromide Z2-i5omer are about 
0.70, 0.75, 0.85, and 1.0, respectively; the resoJution, R, 
between iopromide isomers Zł and Z2 is not less than 2.0; 
and the relative standard deviation for replicate injections 
for total iopromide area is not morę than 2.0%. Chromato¬ 
graph the Refated compound B standard solution, and meas- 
ure the area of the peak responses: the relative retention 
times for the iopromide related compound B 71- and 
72-isomers are about 0.28 and 0.31, respective!y; and the 
signal-to-noise rado for the iopromide related compound B 
72-isomer is not less than 20. 

Determine which peaks in the chromatograms correspond 
to the £-isomers as follows. Transfer a portion of the Stan¬ 
dard preparation to a vial, seal with a crimp-top, and heat to 
121° for 15 minutes. Inject the cooled solution. Compare 
the chromatogram obtained with that of the unheated Stan¬ 
dard preparation, and notę the retention times of the two £- 
isomer peaks, which increase En stze after heating. 

Procedurę —[notę—U se peak areas where peak responses 
are indicated.] Separately inject equal volumes (about 10 pL) 
of the Standard preparation, the Related compound B stan¬ 
dard solution, and the Assay preparation into the chromato¬ 
graph, and measure the responses for the major peaks. Al¬ 
low the Mobile phase to flow for not less than 60 minutes 
between each injection to prevent interference from la te- 
eluting aminę peaks. Calculate the guantity of CisHz^hNsGs 
in the portion of lopromide taken by the formula: 

C(WrO 

in which C is the concenlration, m mg per mL, of USP 
lopromide RS in the Standard preparation; and ru and r s are 
the sums of the peak responses for iopromide £1-isomer, 
iopromide £2-isomer, iopromide Z1-isomer, and iopromide 
Zz-isomer in the chromatograms obtained from the Assay 
preparation and the Standard preparation , respectively. 
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BopromBde lnujectiorB 

» lopromide Injection is a stenie solution of 
lopromide in Waler for Injection. It contains not 
less than 94.0 percent and not morę than 
105,0 percent of the labeled amount of 
lopromide (C 18 H 24 I 3 N 3 O 8 ). It may contain smali 
amounts of suitable buffers and of Edetate Cal- 
dum Disodium as a stabilizer* It contains no anti- 
microbial agents. 

Packaging and storage —Preserve in single-dose glass 
containers as described En Packaging and Storage Reguire- 
ments (659), Injection Packaging, and protect from lighŁ 
Storę at controlled room temperaturę. 

Labeling— LabeJ Injection to State that it is not to be used 
if It contains particulate matter and that after use any un- 
used portion remaining In the Container is to be discarded* 

It is labeled also to State that it Is not for Intrathecal use. 

USP IReference standard* (11)— 

USP Endotoxin RS 
USP lopromide RS 

USP lopromide Related Compound A RS 
USP lopromide Related Compound B RS 

5-(Acety I ami no)- N, N'-b\ s(2,3-d ihydroxypropy l)-2,4, 
6-triiodo-W-methyi-l # 3-benzenedIcarboxani3de, 

Identification— 

A: Evaporate 3 mL of Injection to dryness, and heat the 
residue so obtained in a crudble En a hood: violet vapors are 
evo!ved. 

B: The R F value of the pnncipal spot in the chromato- 
gram obtained tram the Test solution , developed wlth the 
Basic eluant, in the test for Ordinary impurities corresponds 
to that obtained from the Standard solution si mi tarły tested. 
Bactenai Endotosdras Test (85)—It contains not morę 
than 1,25 USP Endotoxln Unlts per ml of Injection. 
pH (791): between 6.5 and 8,0. 

Free iodine— Transfer a volume of Injection, equlvalent to 
2 g of lopromide, to a 50-mL centrifuęje tubę, Dilute wlth 
water to 24 ml. Add 2 ml of toluene and 2 ml of dlluted 
sutfuric acid sofution, and shake: the toluene Jayer shows no 
red color. 

Limit of free iod i de— Transfer 10.0 mL of Injection and 
50 mL of water to a 150-mL titration vessel, and titrate with 
0,001 N sllver nltrate VS using a silver or platinum electrode 
in comblnation with a reference electrode, determining the 
endpoint potentiometrically. Each mL of 0,001 N silver nL 
tratę is equIvaJent to 126.9pg of I. The limit is 80 jig of 
Eodide per g of iopromlde, based on the labeled content of 
lopromide. 

Limit of free aromatie aminę—Proceed as dlrected in 
the test for Limit of free aromatic aminę under lopromide, 
except to prepare the Test sofution as follows. Transfer an 
accurately measured volume of Injection, equivalent to 
about 500 mg of lopromide, to a 25-mL volumetric fiask, 
di lute with water to 20 ml, and mix. Calcu] ate the percent- 
aqe of free aromatic aminę based on the labeled amount of 
lopromide in the Injection taken by the formula: 

10(Ws f CV)(A U /As) 

in which W$ Is the guantity, in mg, of USP lopromide Re¬ 
lated Compound A RS taken to prepare the Standard soiu- 
tion; C is tne labeled concentration, in mg per mL, of 


iopromlde in the injection used to prepare the Test solution; 
V is the volume, in mL, of Injection to prepare the Test 
sofution; and Au and A* are the absorbances of the Test solu¬ 
tion and the Standard solution , respectively: not morę than 
0,2% is found. 

Limit of N-acetyl compound (iopromide related com¬ 
pound B)—TJsIng the chroma tog ram of the Assay prepara - 
don obtained In the Assay, caiculate the percentage of N- 
acetyl compound rn the Iopromlde In the Injection taken by 
the formula: 

(Wb/ Q[(An + Ayi)/(Ry\ + Rrc)] 

In which W s is the quantity, In mg, of USP lopromide Re¬ 
lated Compound B RS taken to prepare the Related com¬ 
pound B standard solution; C is the concentration, in mg of 
iopromlde per mL, in the Assay preparation based on the 
labeled amount and the extent of ailution; Ay\ and Ayi are 
the peak responses for Iopromlde related compound B 71- 
and 72-isomers, respectively, from the Assay p repa ration; 
and Ry\ and Ry? are the peak responses for iopromide related 
compound B 71- and 72-Isomers, respectivdy, from the Re- 
latea compound B standard solution: not morę than 1.5% Is 
found, 

homer dbtr i bulion —Using the chroma togram of the As¬ 
say preparation obtained in the Assay, caiculate the percent¬ 
age of iopromlde isomers in the iopromide In the injection 
taken by the formula: 

100(r,)/(rn + + fzi + r n ) 

In which r, is the peak response of each Individual iopromide 
Isomer; and rn, tn, r Z \, and rn, are the peak responses for 
the iopromide £1-, £2-, Z1-, and Z2-isomers, respectively, 
from the Assay preparation: between 8.0% and 12,0% of 
the £1-isomer, between 9.0% and 14.0% of the E2 isomer, 
between 32.0% and 40.0% of the Z1-Isomer, and between 
38,0% and 46.0% of the Z2-isomer are found. 


Change to read; 

Ot ber reguirements—11 meets the requirements under In - 
jections and Impianted Drug Products (1), and meets the re- 
gulrements for Ordinary impurities *• (ONiciai Man-ms* under 
lopromide , 

Assay— 

DHuent, Mobile phase, Standard preparation r Related com¬ 
pound B standard solution, and Chromatographic system — 
Proceed as dlrected in the Assay under lopromide. 

Assay preparation —Dilute an accurately measured volume 
of Injection, quantitative|y and stepwise, with Difuent to ob- 
taln a solution having a finał nominał concentration of 
1,9 mg of iopromlde per ml. 

Procedurę —Proceed as directed in the Assay under 
iopromide. Caiculate the quantity, in mg, of iopromide 
(CiaHz4l3N 3 0 3 ) in each mL of the Injection taken by the 
formula: 

(CL/D)(ru/rs) 

in which C Is the concentration, in mg per mL, of USP 
lopromide RS in the Standard preparation; fis the labeled 
cjuantity, in mg, of iopromide in each mL of Injection; 0 Is 
the concentration, In mg per mL, of iopromide In the Assay 
preparation, based on the volume of Injection taken and the 
extent of dllution; and the other factors are as defined 
therein. 
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Bothalamate IV8eqiliiiTraiffie InjectSon 



CnHdaNaO^ C 7 .Hi?NOs 809.13 

Benzole add, 3-(acetyfamino)-2,4,6-tmodQ-5-[(methylarnh 
nojearbonyl]-, compd. with 1 -deoxy- 1 -(metf^yIam^no)-D- 
glucitol (1:7). 

1 -Deoxy-1"(methyfamino)-D-glydto! 5-acetamIdo-2,4, 
ó-triiodo-N-methylisophthalamate (salt) [13087-53-1 ]. 

» lothalamate Meglumine Injection is a stenie so- 
lution of Iothalamic Acid in Water for Injection/ 
prepared with the aid of Meglumine. It contains 
not less than 95.0 percent and not morę than 
105.0 percent of the labeled amount of iothala- 
mate meglumine (C 11 H 9 I 3 N 2 O 4 ■ OHuNOs). ft 
may contain smali amounts of suitable buffers 
and of Edetate Calcium Disodium or Edetate Di- 
sodium as a stabilizer. lothalamate Meglumine 
Injection intended for intravaseu!ar use contains 
no antimicrobial agents. 

Padkaglmg and storage—Preserve in single-dose contain¬ 
ers, preferably of Type I glass, protected frorn light. 
Labelirig— Labę! containers of Injection intended for in- 
travascular injection to direct the user to discard any unusec 
portion remaining In the Container. Label containers of In- 
jectlon intended for other than intravascular injection to 
show that the contents are not intended for intravascular 
injection. 

USP Reference stamdairciJs <11)— 

USP 5-Amino-2 ; 4,6-tniodo-A/-methy!isophthalarnic Acid RS 
C 9 H ? I 3 N z 0 3 571.88 
USP Endotoxin RS 
USP lofhalamic Acid RS 

Bdentification—Dilute 3 mL of Injection with water to 
100 ml, add an excess of 3 N hydrochloric acid, and filter. 
Wash the precipitated iothalamic acid on the filter with four 
10-mL portions of water, and dry at 1 05° for 4 hours; the 
dried iothalamic acid responds to the foliowing tests. 

A: The IR absorption spectrum of a 0.5% potassium bro- 
mide dispersion of the dried acid exhibits maxima only at 
the same wave!engths as that of a similar preparation of 
USP Iothalamic Acid RS. 

B; Heat about 500 mg of the dried acid in a suitable 
crucible; violet vapors are evo]ved. 

Bacterlaf Endotoxins Test (85)—It contains not morę 
than 0.9 USP Endotoxin Unit per mL. 
pH (791): between 6.5 and 7.7, 

Free aromatic amina—Dilute a suitable voiume of Injec- 
tion with water to yield a soiution containing 100 mg of 
iothalamate meglumine per mL. Proceed as directed in the 
test for Free aromatic aminę under lothalomic Acid f beginning 
with "'Pipet 5 mL of this soiution into a 50-mL volumetric 
fiask/" 

ffodine and iodide—Dilute a volutne of Injection, equiva- 
lent to 2 g of lothalamate meglumine, with 20 mL of water 
in a 50-mL beaker, add 5 mL of 2 N sulfuric acid, stir, and 
filter into a glass-stoppered, 50-mL cylinder. Proceed as df- 
rected for Procedurę in the test for lodine and iodide under 
Iothalamic Acid, beginning with "To the filtrate add 5 mL of 
toluen e." 


Dełete the fottowing: 

*Heavy metals (231)—In a 50-mL cofor-comparison tubą 
mix a vo!ume of Injection, equivalent to 1.0 g of iothala- 
mate meglumine, with 5 mL of 1 N sodium hydroxide, di¬ 
lute with water to 40 mL, and mix. Using this as the Test 
preparation, proceed as directed in the test for Heavy metals 
under Diatrizoate Meglumine. the limit is 0.002%.# JHfi-jan. 
zm 

Megiumine content— Proceed as directed in the test for 
Meglumine content under Diatrizoate Meglumine Injection . 

The meglumine content is not less than 22,9% and not 
morę than 25.3% of the labeled amount of iothalamate 
meglumine, 

Other reąu irements—It meets the reguirements under In- 
jections and Implanted Drag Products (1). 

Assay —Pipet a volume of Injection, equivalent to about 4 g 
of iothalamate meglumine, into a 250-mL volumetrie fiask, 
dilute with water to volume, and mix. Pipet 25 mL of this 
soiution into a glass-stoppered, 125-mL conical fiask, add 
12 mL of 5 N sodium hyaroxide and 1 g of powdered zinc, 
connect the fiask to a ref!ux condenser, and reflux for 
30 minutes, Coof to room temperaturę, rinse the condenser 
with 20 mL of water, disconnect the fiask from the con¬ 
denser, and filter the mixture, Rinse the filter and the fiask 
thoroughfy, adding the rinsings to the filtrate. Add 40 mL of 
2N sulfuric add, and titrate immediately with 0.05 N silver 
nitrate V5, determining the endpoint potentiometrlcalfy, us¬ 
ing silver-calome! electrodes and an agar-potassium nitrate 
salt bridge, Each mL of 0.05 N sifver nitrate is equivalent to 
1 3.49 mg of CnHsbNaC U ■ C 7 H 17 NO 5 . 


[lothalamate Meglumine and 
Botfoalamate Sodium Irajection 

» lothalamate Meglumine and lothalamate So¬ 
dium Injection is a sterile soiution of Iothalamic 
Acid in Water for Injection, prepared with the aid 
of Meglumine and Sodium Hydroxide. It contains 
not less than 95.0 percent and not morę than 
105.0 percent of the labeled amounts of iothala¬ 
mate meglumine (C-n H9I3N2O4 • C7H17NO5) and 
iothalamate sodium (CnHahNiNaO.,). It may con¬ 
tain smali amounts of suitable buffers and of Ede¬ 
tate Calcium Disodium or Edetate Disodium as a 
stabilizer. lothalamate Meglumine and lothala¬ 
mate Sodium Injection intended for intravascular 
use contains no antimicrobial agents. 

Packaging and stofage—Preserve in single-dose contain¬ 
ers, preferably of Type I glass, protected from light. 

Labelirig—Labę! containers of Injection intended for in- 
travascular injection to direct the user to discard any unused 
portion remaining in the Container. Label containers of In- 
jection intended for other than intravascuiar injection to 
show that the contents are not intended for intravascu!ar 
injection, 

USP Reference standards (11)— 

USP 5-Amino-2,4,6-triiodo-N-methylisophthalamic Acid RS 
C 9 H 7 I 3 N 2 O 3 571.88 
USP Endotoxin RS 
USP Iothalamic Acid RS 

identification—Dilute 3 mL of Injection with water to 
lOOmL, add an excess of 3 N hydrochloric acid, mix, and 
filter. Wash the precipitate of iothalamic acid so obtained 
with four 10-mL portions of water, and dry at 105° for 
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4 hours: the dried iothalamic acid so obtained responds to 
the following tests. 

A: The IR absorptfon spectrum of a potassium bromtde 
dispersion of it exhibits maxima onJy at the same wave- 
lenoths as that of a similar preparatEon of USP Iothalamic 
Acid RS. 

B: Heat about 500 mg in a suitable crudble: vlolet vapors 
are evolved. 

Bacteiria] EttdoEoxms Test (85)—It contains not morę 
than 3.35 USP Endotoxin Units per ml. 
pH (791): between 6.5 and 7.7. 

Free aromatic aminę —Difute a suitable vo!ume of Injec- 
tEon with water to yleld a solution containEng 100 mg of the 
total of iothaiamate meglumine and lothalamate sodium per 
rnL. Pipet 5 mL of this sofutron Ento a 50-mL volumetric 
fiask, and add 10 mL of water, Proceed as directed in the 
test for Free aromatic aminę under Iothalamic Acid , beginnEng 
with "In another fiask place 15 mL of water. The absorbance 
of the solution from the InjectEon is not greater than that of 
the Standard solution (0.05%). 

lodine and iodidle —Dilute a volume of Injection, eouiva- 
lent to 2 g of the total of lothalamate meglumine ano 
iothaiamate sodium, with 20 mL of water En a 50-mL 
beaker, and proceed as directed for Procedurę En the test for 
lodine under lothaiamic Acid, beginning with "add 5 mL of 
2 N sulfuric add." The limit of lodine and lodide is 0.02% of 
iodide. 


Oelete the following: 

*Heavy metals (231)—In a 50-mL color-comparison tubę, 
rmx a volume of Injection, equivalent to 1.0 g of the total of 
iothaiamate meglumine and iothaiamate sodium, with 5 mL 
of 1 N sodium hydroxide, dilute with water to 40 mL, and 
mix. Using this as the Test preparation, proceed as directed 
for Hea\y metals under Diatrizoate Meglumine: the limit is 

0.002%.# (Glfidal 1 -]an- 201 Sj 

Other reguirements —Et meets the reguirements under in- 
jections and implanted Drug Products (1}. 

Assay for iothaiamate meglumine— Pipet 5 mL of Injec- 
tion into a 10-mL volumetric fiask, add water to volume, 
and mix. Determine the anguEar rotation (see Optical Rota- 
tion <781)) of the diluted Injection, using a 10-cm celi and a 
suitable polarimeter. Calculate the guantity, in mg per mL, 
of iothaiamate meglumine in the Injection taken By the 
formula: 

2Q0Qa / 6.01 

in which a Es the observed angular rotation, in degrees, cor- 
rected for the blank; and the Factor 6.01 is the specific rota¬ 
tion, in degrees, of iothaiamate meglumine. 

Assay for iothaiamate sodium— Transfer an accurately 
measured volume of Injection, equrva!ent to about 4 g of 
iothaiamate meglumine and iothaiamate sodium, to a 
250-mL voEumetric fiask, dilute with water to volume, and 
mix. Pipet 25 mL of this solution Ento a glass-stoppered, 
125-mL conical fiask, add 12 mL of 5 N sodium hydroxEde 
and 1 g of powdered zinc, connect the fiask to a reflux eon- 
denser, and reflux the mixture for 30 minutes. Cool the fiask 
to room temperaturę, rinse the condenser with 20 mL of 
water, disconnect the fiask from the condenser, and filter 
the mixture, Rinse the fiask and the filter thoroughly, adding 
the rinsings to the filtrate. Add 40 mL of 2 N sulfuric acid, 
and titrate immediately with 0.05 N silver nitrate VS, deter- 
mining the end-point potentfomelrically, using 
silver-calomel electrodes and an agar-potassium nitrate salt 
bridge. Calculate the volume, En mL, consumed by the 
iothaiamate meglumine in the portion of solution taken, us¬ 
ing the value found in the Assay for iothaiamate meglumine, 
Each mL of 0.05 N silver nitrate is equiva!ent to 1 3.49 mg 
of CijHgbhbO.i ■ OHj/NOs, Subtract this volume from the 


total volume of 0.05 N silver nitrate consumed. Use the re- 
sulting volume to calculate the amount, in mg per mL, of 
iothaiamate sodium in the Injection. Each ml of 0.05 N 
silver nitrate is equivalent to 10.60 mg of GiiHabNaNaCh. 


Delete the following: 


^lothalamate Sodium Injection 



C 11 H 8 ! 3 N 2 Na 04 635.90 

Benzoic acid, 3-(acetylamino)-2,4,6-tniodo-5-((methylami- 
no)carbony!]-, monosodium salt. 

Monosodium 5-acetamido-2,4,6-triiodo-A/-methylisophthala- 
matę [1225-20-3], 

» iothaiamate Sodium Injection is a sterile solu¬ 
tion of lothaiamic Acid in Water for Injection pre- 
pared with the aid of Sodium Hydroxide. It con- 
tains not less than 95.0 percent and not morę 
than 105.0 percent of the fabeled amount of 
iothaiamate sodium (CnHaU^NaO,*). It may con- 
tain smali amounts of suitable buffers and of Ede- 
tate Calcium Disodium or Edetate Disodium as a 
stabilizer. lothalamate Sodium Injection intended 
for intravascular use contains no antimicrobial 
agents. 

Packaging and sto ragę —Preserve in single-dose contain- 
ers, preferably of Type I glass, protected from light. 
Labeling —Label tontainers of the InjectEon intended for in- 
travascu1ar injection to direcl the user to discard any unused 
portion remaining in the Container, Label containers of the 
Injection intended for other than intravascular injection to 
show that the eon len ts are not Intended for intravaseular 
injection. 

USP Reference standards <11)— 

USP 5-Amino-2,4,6-trfiodO“N-methylisophthalamic Acid RS 
OhbljhbCh 571.88 
USP Endotoxin RS 
USP Iothalamic Acid RS 

Identification— 

A: Dilute 3 mL of Injection with water to 100 mL, add an 
excess of 3 N hydrochloric acid, and filter. Wash the precipi- 
tated iothalamic acid with four 10-mL portions of water, 
and dry at 105 3 for 4 hours: the dried iothalamic acid re¬ 
sponds to Identification tests A and 8 under Iothaiamate 
Meglumine Injection. 

B: It responds to the ftame test for Sodium <191). 

Bacteria! Endotoxins Test (85) —It contains not morę 
than 3.35 USP Endotoxin Units per mL, 
pH <791): between 6.5 and 7.7. 

Free aromatic aminę —Dilute a suitable volume of Injec- 
tion with water to yleld a solution containing 100 mq of 
iothaiamate sodium per mL. Proceed as directed En tne test 
for Free aromatic aminę under Iothalamic Acid, beginning 
with "Pipet 5 ml of this solution into a 50-mL vofumetnc 
fiask." 

lodine and i od id e— Dilute a vofume of Injection, equiva- 
lent to about 2 g of iothaiamate sodium, with 20 mL of 
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water in a 50-mL beaker, add 5 ml of 2 N sulfuric add, stir, 
and filier into a glass-stoppered, 50-mL cylinder. Proceed as 
directed for Procedurę in the test for lodine and iodide jbnder 
fothalamic Add , beginning wjth "To the filtra te add 5 ml of 
toluene." 


Defete the fołłowing: 

®Heavy metafls (231)—In a 50-mL calot-comparison Lube, 
mlx a volume of Injection, equivalent to 1,0 g of iothala- 
mate sodium, with 5 mL of 1 N sodium hydroxide, dilute 
with water to 40 ml, and mix, Using this as the Test prepa- 
ration, proceed as directed in the test for Heavy metals 
under Diatrizoate Meglumine: the limit is 0.002%,# comciai ?-jarv 
2oi a) 

Other requirement5 —Et meets the reguirements under In- 
jections and fmplanted Drug Products (1). 

Assay —Proceed with Injection as directed in the Assay 
under lothalamate Meglumine Injection. EachmLof30 ł 05N 
sifver nitrate is equivalent to 10,60 mg of CnHsUNzNaO.t. 

AUŚM0 


Iothalamic Acid 



Ct 1 H 9 I 3 N 2 O .1 613,91 

Benzole acid, 3-(acetyJamino)-2,4,ó-trnodQ-5-[(methylami“ 
no)carbonyl]-. 

5“AcetamidO“2,4,64riiodo-N-methytisophfhaEamic acid 
[2276-90-6], 

» Iothalamic Acid contains not less than 98,0 per- 

cent and not morę than 102,0 percent of 

Ci 1 H 9 IbN 204 / calculated on the anhydrous basis. 

EPackaging and storage“Preserve in weil-dosed contain- 
ers. Storę at 25°, excursions permitted between 15° and 
30°, 

OSP Reference standards (11 )— 

USP 5-Amino-2,4,6-triiodo-A/-methylisophthatamic Acid R5 
C 3 H ? I 3 Nz0 3 571.88 
USP tothalamic Add RS 

Identification— 

A; Infrared Absorption (197K). 

B: Heat about 500 mg in a suitable crucible: vioEet vapors 
are evolved. 

Water Determinatian, Method I (921): not morę than 
1.0%. 

Residue on ignition (281): not morę than 0.1%, 

Free ammatic aminę— Dissolve 10,0g of Iothalamic Acid 
in a minimal amount of 1 N sodium hydroxide in a 150-mL 
beaker, add 75 mL of water, and adjust with 1 N sulfuric 
acid to a pH of 7 ± 0.1. Transfer the solution to a 100-mL 
cylinder, dilute with water to 100 mL, and mix. Pipet 5 mL 
of this solution into a 50-mL vo!umetric fiask, and add 
10 mL of water, In another fiask place 1 5 mL of water to 
provide a blank, and to a third fiask add 12.5 ml of water 
and 2.5 ml of a Standard solution prepared as foliows. Dis- 
solve 25,0 mq of USP 5-Amino-2,4,ó-triiodQ-M- 
niethylisophtnalamic Acid RS, accurately weighed, in a mix- 


turę of 0.5 ml of 1 N sodium hydroxide and 2,5 ml of 
water in a 250-mL beaker, swirfing to effect solution, then 
add 225 mL of water, mix, adjust with 1 N sulfuric add to a 
pH of 7 ± 0.1, transfer to a 250-mL voiumetric fiask, add 
water to volume, and mix. Place the three flasks containing 
the Solutions from the substance under test, the Standard " 
solution, and the blank, respectwely, In an ice bath. [notę— 
In conducting the foliowi ng steps, keep the flasks in the Ice 
bath and in the dark as much as possible, until alf of the 
reagents have been added. Chill alt reagents and the dilut- 
ing water to about 5 U prior to addltion.] Treat each fiask as 
foliows. Add 5 ml of freshly prepared sodium nitrite solution 
(1 in 200), immediately add 10 mL of 1 N hydrochloric acid, 
and swirl gentfy to mix. [notę —Disregard any precipitate 
that may be formed at this point] Allow to stand for 2 min- 
utes, accurately timed. Add 10 mL of ammonium sulfamate 
solution (1 in 50), and shake freauentty during 5 minutes. 
Five minutes after the addltion ot the ammonium sulfamate 
solution, add 3 drops of a 1 in 10 solution of 1-naphthol in 
alcohol. Mix, and alfow to stand for 1 minutę. Add 3.5 mL 
of a pH 10 buffer (madę by dlssoMng 67.5 g of ammonium 
chforide in 300 mL of water, addrng 570 mL of ammonium 
hydroxide, and dtluting with water to 1 L), Mix, remove 
from the ice bath, ano immediately dilute, with water that 
has been chilled to 5 U , to voturne. With i n 20 minutes of di¬ 
luting the eon ten ts of all three flasks to 50 ml, concomi- 
tantly determine the absorbances of the test solution and 
the Standard solution in 1-em ceEis at the waveiength of 
maximum absorbance at about 485 nm, with a suitable 
spectrophotometer, versus the prepared blank. The absorb¬ 
ance of the solution from the iothalamic Add is not greater 
than that of the Standard solution (0.05%). 
lodiiroe and iodude— 

Test solution —To 10.0 g in a 50-mL beaker add 16 ml of 
1 N sodium hydroxide, and stir until solution is comptete. 
Dilute with water to about 35 mL, and adjust the solution to 
a pH of between 7,0 and 7,5 with 0.1 N sodium hydroxide 
or 04 N hydrochloric acid. Dilute with water to 50 mL 

Procedurę —Dilute 10 mL of Test solution with 20 mL of 
water In a 50-mL beaker, add 5 mL of 2 N sulfuric acid, stir, 
and filter into a glass-stoppered, 50-mL cylinder. To the fil- 
trate add 5 mL of toluene, and shake: the toluene layer 
shows no red color. Add 1 mL of sodium nitrite solution (1 
In 50), and shake: any red color in the toluene layer is not 
darker than that obtained when a mixture of 2 mL of potas- 
sium iodide solution (! in 4000) and 22 mL of water is sub- 
stituted for the solution under test (0.02% of iodide). 


Delete the fołłowing: 

°Heavy metals (231)-=“Tg a 50-mL color-comparison tubę 
transfer 5.0 mL of solution prepared as directed for Test solu¬ 
tion in the test for lodine ond iodide r add 5 mL of 1 N so¬ 
dium hydroxide, dilute with water to 40 mL, and mix. Using 
this as the fet preporotion , proceed as directed in the test 
for Heovy metals under Diatrizoate Meglumine: the limit is 
0.002%,# tomclal 

Assay —Transfer about 400 mg of Iothalamic Acid, aceu- 
rately weighed, to a glass-stoppered, 125-mL conical fiask, 
add 12 mL of 5 N sodium hydroxide, 20 mL of water, and 
1 g of powdered zinc, connect the fiask to a reflux con- 
denser, and retlux for 30 minutes. Cool the fiask to room 
temperaturę, rinse the condenser with 20 mL of water, dis- 
connect the fiask from the condenser, and filter the mixture. 
Rinse the fiask and the filter thorouahly, adding the rinsings 
to the filtra te. Add 40 mL of 2 N suTfunc add, and titrate 
immediately with 0.05 N silver nitrate VS, determining the 
endpoint potentiometrically, using sifver-calomel eiectrodes 
and an agar-potassium nitrate salt bridge. Each mL of 0.05 
N silver nitrate is equivalent to 10.23 mg of CnHgUNzCLł. 
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loversoI 



CigH 34 l3N 3 0^ 807.11 

1,3-Benzenedioarboxamide, W,NCbis(2,3-dihydroxypropyl)-5- 
[(hydroxyacetyl)(2-hydroxyethyl)amino]-2,4,ó-triiodo-, 

N t NCB]s( 2, 3-di hy droxy propy f)~5-N-{2-hyd roxyethyl)g lycol- 
amido]-2,4 / 6-iTModoisophthalamide. [87771-40-2]. 

» loversol contains not less than 97.0 percent and 
not morę than 101.0 percent of C 18 H 24 I 3 N 3 O 9 , 
calculated on the anhydrous basis. 

Packaging and stora ge—Presen/e in well-elosed contain- 
ers. Storę at 25°, excursions permitted between 15° and 
30°. 

USP Reference standards (11}— 

USP loversol RS 

USP loversol Related Compound A RS 
USP loversol Related Compound B RS 
identifkation— 

A: fnfrared Absorption (197K). 

B: Heat about 500 mg in a crucible: violet vapors are 
evoJved. 

Water Determmation, Method f (921 }r not morę than 

5%. 

Residtue on ignition (281): not morę than 0.1%. 

Related compounds— 

Mobile phase —Prepare a degassed mixture of water and 
acetonitriJe (99.5:0.5), 

Standard soiution- —Dissolve accuratefy weighed guantities 
of USP !oversoJ Related Compound A RS and USP loversoi 
Related Compound B RS in water to obtain a soiution hav- 
ing known concentrations of about 1,0 pg per mL of USP 
loversol Retated Compound A RS and 5.0 jug per ml of USP 
loversol Related Compound B RS. 

Test soiution—Transfer about 100 mg of loversol, accu- 
rately weighed, to a 100-mL voiumetric fiask, dissolve in and 
dilute with water to volume, and mix, 

Chromotogrophic system (see Chromotogmphy (621))—The 
tiquid chromatograph is egutpped with a 254-nm detector 
and a 4.6-mm x 25-cm stainless Steel column contalning 
packing L7. The flow ratę is about 1 mL per minutę. The 
column temperaturę is maintained at 35 ±0.5°. The system 
is capable ot operating at a column pressure of up to 
3000 psi. Chromatograph the Standard soiution, and record 
the peak responses as directed for Procedurę: the resofution, 
between ioversol related compound A and ioversol re¬ 
lated compound B is not less than 2.0; and the relative stan¬ 
dard dewation for replicate injections is not morę than 5%. 

Procedurę— Se pa rately inject equal volumes (about 50 pL) 
of the Standard soiution and the Test soiution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses. Cafculate the percentage of each ioversol 
retated compound in the portion of foversof taken by the 
formula: 

WQ(C/W)(rv/rs) 

in whlch C is the eoncentration, in mg per mL, of USP 
loversol Related Compound A RS or USP loversol Related 
Compound B RS in the Standard soiution; W is the concen- 
tration, In mg per mL, of loversol in the Test soiution; ro is 
the peak response obtained from the Test soiution; and r$ is 


the average peak response from the Standard soiution * Not 
morę than 04 0% of ioversol related compound A and not 
morę than 0,50% of ioversol related compound B are 
found, 

lodine and iodide —Disso!ve 2,0 g of ioversot in water in a 
50-mL glass-stoppered cylinder, and dilute with water to 
15 mL. To thls soiution add 5 mL each of dituted sulfuric 
acid and toluene, Shake vigorously, and allow the layers to 
separate: the toluene layer shows no red color. Add 1 mL of 
sodium nitrite soiution (1 in 50), and shake: any red color in 
the toluene layer Es not darker than that obtained from a 
mixfure of 2 mL of potassium iodide soiution (1 in 4000) 
and 1 3 mL of water, similarly treated (0.02% of iodide). 


Deiele the fotiowmg: 

# Heavy metal s, Method I (231): 0,002%. 

Standard soiution —Into a 50-mL color-comparison tubę, 
pipet 2 mL of Standard iead Soiution (20 pg of lead), and 
dilute with water to 10 mL. 

Test soiution- —Dissolve 1 g in 10 mL of water in a 50-mL 
color-comparison lube. 

Procedurę —For each of the tubes containing the Standard 
soiution and the Test soiution , adjust with 1 N acetic acid or 
6 N ammonium hydroxide to a pH of 3.0 to 4.0 using 
short-range pH indicator paper as extemal indicator, dilute 
with water to 40 mL, and mix, Add 1.2 ml of thioa cel¬ 
ami de-glycerin base TS and 2 mL of pH 3.5 Acetale Buffer , 
allow to stand for 5 mi notes, and view downward over a 
white surface: the color of the soiution from the Test soiution 
is not darker than that of the soiution from the Standard 
soiution, treated in the same manner, The limit is 20^g per 

(Oifrcial Han-2014) 

Assay —Transfer about 500 mg of loversol, accurately 
weighed, to a glass-stoppered 125-mL conical fiask, add 
12 mL of 5 N sodium hydroxide, 20 mL of water, and 1 g of 
powdered zinc, connect the fiask to a ref!ux condenser, and 
reflux for 30 minutes. Cool the fiask to room temperaturę, 
rinse the condenser with 20 mL of water, disconnect the 
fiask from the condenser, and filter the mixture. Rinse the 
fiask and filter thoroughly, adding the rinsings to the filtrate, 
Add 40 mL of 2 N sulfuric add, and titrate immedlatefy with 
0.05 N silver nitra te VS, determinincj the endpoint potentio- 
metrically, using a silver-sllver chloride double junction refer¬ 
ence electrode and a siUer billet electrode. Each mL of 0.05 
N sllver nitrate is equivalent to 13.45 mg of A>. 


BoyersoB Biinection 

» loversol Injection is a stenie soiution of loversol 
in Water for Injection, (t contains not less than 
95.0 percent and not morę than 105.0 percent of 
the labeled amounts of ioversol (CishUbNUO*?) 
and iodine (I), It may contain smali amounts of 
suitable buffers and Edetate Calcium Disodium as 
a stabillzer. loversol Injection intended for in- 
travascular use contains no antimicrobial agents. 

Packaging and storage —Preserve in single-dose contain- 
ers, preferabfy of Type 1 glass, protected from liglit. 

La bel i ng— La bel containers of Injection intended for in- 
travascular injection to direct the user to discard any unused 
portion remaining in the Container. 

USP Reference standards (11)— 

USP Endotoxin RS 
USP loversol RS 

USP loversol Related Compound A RS 
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USP loversol Refated Compound B RS 

Identification— 

A: The IR absorption spectrum of the test spedmen, a 
zinc sulfrde cel] having a thiekness of 0,01 to 0.02 mm be- 
ing used, exhiblts maxlma onfy at the same wavelength as 
that of a similar preparation of USP Ioversol RS. 

B: Heat about 1 mL in a trutible: violet vapors are 
evolved. 

Bactenall Endotoxins Test (85)—It contains not morę 
than 1,4 USP Endotoxin Units per ml of Injection, 
pH (791): between 6.0 and 7.4. 

Detete the fotfowing; 

0 Heavy metals, Methad f (231)— 

Standard solution— In to a 50-mL color-comparison lube 

E l mL of Standard iead Solution (20 Lig of Pb), and di- 
vith water to 5 mL 

Test solution— Into a 50-mL color-comparison tubę, pipet 
a volume of Injection, equivafent to 1 g of iQversoJ, and di- 
lute with water to 5 mL. 

Procedurę— for each of the lub es containmg the Standard 
solution and the Test solution, adjust with 1 N acetic acid or 
6 N ammoniutn hydroxrde to a pH between 3,0 and 4.0, 
using short-range pH indicator paper as external indicator. 
Add 5.0 ml of ferrous sulfate solution (1 in 1000), dilute 
with water to 40 mL, and mix, Add 1.2 mL of thioacet- 
amide-glycerin base TS and 2 mL of pH 3,5 Acetale Buffer, 
al]ow to stand for 5 minutes, and view downward over a 
white surface: the coior of the solution from the Test solution 
is not darker than that of the solution from the Standard 
solution , trealed in the same manner. The limit is 20 pg per 

9 • (OffFciat Han^OIB) 

Other requiremenfs—Jt meets the requirements under in- 
jecthns and fmplanted Drug Products (1). 

Related compounds— 

Mobile phase and Chromaiographic system —Proceed as di- 
rected In the test for Related compounds under loversoi 
Standard solution— Drssolve accuratefy weighed quantities 
of USP loversol Refated Compound A RS and USP loversol 
Related Compound B RS in water to obtain a solution hav- 
ing known concentrations of 1.5 and 15 pg per mL, respec- 
tfvely. 

Test solution— Dilute an accuratefy measured vofume of 
Injection with water to obtain a solution containing 1 mg of 
ioversol per mL. 

Procedurę —Separately inject egual volumes (about 50 pL) 
of the Standard solution and the Test solution into the chro- 
matograph, record the chromatograms, and measure the 
peak responses. Calculate the percentage of each ioversol 
related compound in the volume of Injection taken by the 
form u ta: 

100 (Cs/Cu)(rułn) 

in whtch Q is the concentration, in mg per ml, of USP 
loversol Related Compound A RS or USP ioversol Related 
Compound B RS in tne Standard solution; C u is the concen¬ 
tration, in mg per mL, of loversol in the Assay preparation; rj 
is the peak response obtained from the Test solution; and r$ 
is the average peak response obtained from the Standard 
solution. Not morę than 0.15% of ioversoi related com¬ 
pound A and not morę than 1.5% of ioverso! related com¬ 
pound B are found. 

Assay—Transfer an accuratefy measured volume of Injec- 
tion, equivalent to about 0.5 g of ioversof, to a glass-stop- 
pered, 125-mL conicaf fiask, add 12 mL of 5 N sodium hy- 
droxide, 20 mL of water, and 1 g of powdered zinc, connec: 
the fiask Lo a ref!ux condenser, and reflux for 30 minutes. 
Cool the fiask to room temperaturę, rinse the condenser 


with 20 mL of water, disconnect the fiask from the con¬ 
denser, and filter the mixture. Rinse the fiask and filter thor- 
oughly, adding the rinsings to the filtrate, Add 40 mL of 2 N 
sulfurie acid, and titrate immediately with 0.05 N silver ni- 
trate VS, determining the endpoint potentiometricalfy, using 
a sifver-silver chloride double junction reference electrode 
and a sifver billet electrode, Each mL of 0,05 N silver nitrate 
is equivaient to 1 3.45 mg of Ci a H 2 4 hN 3 09 . 


8oxaglafe Medium asie and Boxaglate 
Sodiym iiBjectBora 

» loxaglate Meglumine and loxaglate Sodium In- 
jection is a sterile solution of loxaglic Acid in 
Water for Injection, prepared with the aid of 
Meglumine and Soaium Hydroxide, It contains 
not less than 95.0 percent and not morę than 
105.0 percent of the labeled amounts of iox- 
aglate meglumine (C^EbibN^Gs - C 7 H 17 NO 5 ) and 
iodine (I). It may eon tai n smali amounts of Ede- 
tatę Calcium Disodium as a stabilizer. loxag!ate 
Meglumine and loxaglate Sodium Injection in¬ 
tended for intravascular use contains no antimi- 
crobial agents. 

Packaging and sto ragę —Preserve In single-dose contain- 
ers, preferably of Type I glass, protected from light 
Labeling—tabel containers of Injection intended for in- 
travascular injection to direct the user to discard any unused 
portion remaining rn the Container. Label containers of In- 
jection intended for other than intravascular injection to in- 
dicate that the contents are not intended for intravascular 
injection. 

USP Reference sfandards (11)— 

USP EndotoxEn RS 
USP loxag!ic Acid RS 

Identification— 

A: It responds to (dentifkation test A under loxaglk Acid t a 
solution of 1,7 mL of Injection in 100 mL of water being 
used as the test solution. 

B: Evaporate a volume of Injection, equivaient to about 
500 mg of ioxaglate meglumine and ioxaqlate sodium, to 
dryness, and heat the residue so obtained in a crucible: vio- 
Eet vapors are evolved- 
pH (791): between 6.0 and 7.6. 

Detete the foltowing: 

°Heavy metals— 

Test solution —^Transfer a vofume of Injection, equlvalent 
to a to tal o\ 1,0 g of ioxagfate meglumine and foxaglate 
sodium, to a 50-mL cofor-comparison tubę, and dilute with 
water to 5 mL, 

Standard solution —Transfer 2,0 mL of Standard Lead Solu- 
Uon (20 pg of Pb) (see Hea\y Metals (231)) to a 50-mL 
color-comparison tubę, and difute with water to 5 mL, 

Procedurę—Add 1,0 ml of ferrous sulfate solution (1 in 
1000) to the Test solution and the Standard solution, adjust 
the Solutions with 1 N acetic add to a pH between 3 and 4, 
add 10 mL of hydrogen sulfide TS, mix, allow to stand for 
5 minutes, and view downward over a white surface: the 
cofor of the solution from the Test solution is not darker than 
that of the solution from the Standard solution (0.002%). 

• (Olsldal l-|an-2Q18) 
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Free iodine and iodide— 

Test solution —Transfer a volume of Injection, equivalent 
to 2 g of the total of ioxag!ate meglumine and ioxaglate 
sodium, to a 50-mL centrifuge tubę, add 25 mL of water 
and 15 mL of 2 N sulfuric acid, and mix thoroughly. Centri- 
fugę for 15 minutes, and decant the supernatant layer into a 
glass-stoppered 50-mL graduated cylinder* Repeat the sulfu- 
ric acid washing and centnfugaUon once morę, adding the 
supernatant layer into the 50-mL graduated cylinder. 

Procedurę—Proteed as directed for Procedurę in the test 
for Free iodine and iodide under !oxagik Add (0*02% of io- 
drde)* 

Other reguirements —It meets the requirements under In- 
jections and tmplanted Drug Products <1). 

Assay for ioxag!ate meglumine —Determine the angular 
rotation (see Opticai Rotation (781)) of the Injection, uslng a 
10-cm celi and a suitable polarimeter. Calculate the percent- 
age of ioxaglate meglumine in the Injection taken by the 
formula; 

10Oo / 3*32 

in which a is the observed angular rotation, in degrees, cor- 
rected for a water blank; and 3*32 is the specrftc rotation, in 
degrees, of ioxaglate meglumine. 

Assay for iodine— Transfer an accurateiy measured vo!ume 
of Injection, equiva!ent to about 5 g (total) of ioxaglate 
meglumine and roxaglate sodium, to a 250-mL volumetric 
fiask, dilute with water to volume, and mix. Pipet 25 ml of 
this solution into a 125-mL conical fiask, add 12 mL of 5 N 
sodium hydroxide and 1 g of powdered zinc, connect the 
fiask to a ref!ux condenser, and reflux for 30 minutes. Pro- 
ceed as directed in the Assoy for iodine under loxagik Acid , 
Each ml of 0.05 N si!ver nitrate is equiva!ent to 6345 mg 
of iodine (1). 


loxaqlic Acid 



CzaHmWsOs 1268*88 

Benzoic acid, 3-[[[[3-(acetylmethyłamino)-2,4,óTmodo-5- 
[(methylamino)carbonyf]benzoyl]amino]acetyl]amino]-5- 
[[(2-hydroxyethyl)amino]carbonyl]-2,4,ó-triiodo-. 
N-(2-Hydroxyethyl)-2,4,6-triiodO'5[2-[2,4,ó-triiodo3-(iV- 
methylacetamido)-5-(methyicarbamoyl)benz- 
amido]acetamido]isophthafamic add [59017-64-0]* 

» loxaglic Acid contains not (ess than 98.5 per- 
cent and not morę than 101,5 percent of 
C 24 H 2 iieN 5 Oe / calculated on the anhydrous basis* 

Packaging and storage— Preserve in wdl-dosed contaln- 
ers. Storę at 25°, excursions permitted between 15° and 
30°. 

USP Referetice standard* (11)— 

USP loxaglic Acid RS 

Identification— 

A: Thin*Layer Chromatographic Identification Test (201 )— 
Test solution —DissoIve 50 mg in 5 mL of methanoL 
Application volume: 5 pL, 

Developing sofvent system, butyl alcohol, water, and acetic 
add (50:25:11)* 


Procedurę—Proceed as directed in the chapter. The R f val- 
ues of the two spots obtained from the Test solution corre- 
spond to those obtained from the Standard solution. 

B: Heat about 500 mg in a cmcibJe: violet vapors are 
evolved. 

Water Determination, Metbod i (921): not morę than 
5%* 

Residue on ignition (281): not morę than 0.1%, the resL 
due being moistened with 2 mL of 35% sulfuric acid and 
ignited at 600®. 


Delete the following: 

*Heavy metal*— 

Test solution —Dissolve 2 g of ioxaglit Add in 16 mL of 
0.1 N sodium hydroxide in a glass-stoppered 25-mL gradu¬ 
ated cylinder, dilute with water to 20 mL, and mix. Transfer 
15 ml of this solution to a 50-mL color-compartson lube. 

Standard solution —'Transfer 2.0 mL of Standard Lead Solu¬ 
tion (20 pg of Pb) (see Heovy Metals (231» to a 50-mL 
cdtor-comparison tubę, add 5 mL of the Test solution and 
15 mL of water, and mix. 

Procedurę —Adjust the Test Solution and the Standard solu¬ 
tion with 1 N acetic acid to a pH of between 3 and 4. Add 
1 mL of a solution of sodium suifide contaming 1.16 mg per 
mL, mix, allow to stand for 5 minutes, and view downward 
over a white surface: the color of the solution from the Test 
solution is not darker than that of the solution from the 
Standard solution (0.002%).# ( om^\ 

Free iodine and iodide— 

Test solution —Dissolve 2 g of loxaglic Add in 20 mL of 
0.1 N sodium hydroxide In a 50-mL centrifuge tubę. Add 
15 mL of 2 N sulfuric acid, mix on a vortex mixer, centrifuge 
for 15 minutes, and decant the supernatant layer into a 
glass-stoppered 100-mL graduated cylinder* Repeat the sul¬ 
furic acia washing and centrifugatron twite morę, decanting 
each supernatant layer into the 100-mL graduated cylinder. 

Procedurę —Add 5 mL of toluene, shake vigorously, and 
allow the layers to separate: the toiuene layer shows no red 
color. Add T mL of sodium nitrite solution (1 in 50), shake, 
and allow the layers to separate: any red cofor in the tolu¬ 
ene layer is not darker than that obtained when a mixture 
of 2,0 mL of potassium iodide solution (1 in 4000), 25 mL 
of water, and 15 mL of 2 M sulfuric add is substituted for 
the Test solution (0*02% of iodide)* 

Assay—Transfer about 500 mg of loxaglic Acid, accurateiy 
weighed, to a glass-stoppered 125-mL conical fiask, and add 
12 mL of 5 N sodium hydroxide, 20 mL of water, and 1 g of 
powdered zinc* Connect the fiask to a reflux condenser, and 
reflux for 30 minutes. Cod the fiask to room temperaturę, 
rinse the condenser with 20 mL of water, disconnect the 
fiask from the condenser, and fil ter the mixture* Rinse the 
fiask and the fil ter thoroughly, adding the rinsing to the 
filtrate. Add 40 mL of 2 N sulfuric add, and titrate immedi* 
ately with 0.05 N silver nitrate V5, determining the 
endpoint potentiometrically, using silver-calome! electrodes 
and an agar-potassium nitrate salt bridge* Each ml of 0.05 
N silver nitrate is equivalent to 1 0.57 mg of C2 J] H 5 ilńN 5 0a. 
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Boxilan 



» loxilan contains not less than 98.0 percent and 
not morę than 102.0 percent of C 18 H 24 I 3 N 3 O 8 , 
calculated on the anhydrous and methanol-free 
basis. 

Packagmg and storage^Preserye in well-closed, licjht-re- 
sistant containers. Storę at 25°, excursions permitted Be- 
tween 15* and 30°. 

USP iteference st andards {11}— 

USP Endotoxin RS 
USP loxllan RS 

USP loxilan Related Compound A RS 

5-ATnino-2,4,6-triiodo-3 N-(2-hydroxyethyf)carbamoyl 
benzoic add. 

CtoH^UN^ 601,90 
Ddetitification— 

A: Infrared Absorption (197K), 

B: UV Absorption (19 7U>— 

Solution: 10pg per mL. 

Medium: water. 

Bactedai Endotoxins Test (85)—It contains not morę 
than 0.2 USP Endotoxin Unit per 50 mg of iodine. 


Delete the foltowingi 

*Heavy metals, Method I {231}: 0.002%.* (omaai u\^-zom 
{791}: between 5.0 and 7.5, in a solution (1 in 10), 

NOTĘ—Meat gently, if necessary, to dissolve. Cool to room 
temperaturę before proceedlng.] 

Water Determmation, Method i (921): not morę than 
4.0%. 

Free iodine—Transfer 2 g to a stoppered fiask, add 12 ml 
of water, and swirl to dissolve. [NOTĘ—Heat gentty, if neces¬ 
sary, to dissolve, Cool to room temperaturo before proceed- 
ing.j Add 2.5 ml of 2 N sulfuric acid and 4 ml of toluene, 
stopper the fiask, and shake for 1 minutę. Allow the layers 
to separate: the toluene layer shows no red colon Reserve 
the contents of the fiask for use as the test solution in the 
test for Free iodide. 

Free iodide—Prepare a solution of potassium iodide in 
water containing lOOOpg of iodide per mL. Quantitatively 
dilute portions of this solution with water to obtain standard 
Solutions havlng concentrations of 1 00, 50, 25, and 1 0 pg 
of iodide per ml. Transfer 2 mL of each standard solution to 
separate stoppered fEasks, and add 12 mL of water to each 
fiask. Add 14 mL of water to an additional fiask to serve as 
the blank. Add 2.5 mL of 2 N sulfuric acid and 4 mL of tolu¬ 
ene to the flasks containing the standard Solutions and the 
blank, stopper the flasks, and shake for 1 minutę. To the test 
solution obtained in the test for Free iodine, each of the 
standard Solutions, and the blank, add 0,5 ml of sodium 
nitrite solution (2 in 100), stopper the flasks, and shake vig- 
orously for 1 minutę. Alfow the layers to separate, transfer 
the toluene layers to separate centrifuge tubes, and centri- 
fuge for 1 minutę. Concomitantly determine the ab¬ 
sorbances of the test solution and the standard Solutions 
against the blank. From a linear regression eguation calcu¬ 
lated from the concentrations and absorbances of the iodide 


standard Solutions, determine the content of iodide in the 
loxflan: the limit is 30 pg of iodide per g of loxllan. 

Free aromatic aminę— [notę —Protect the Standard solu¬ 
tion, the test solution, and the blank from fight throughout 
the test,] 

pH 10 Buffer —To 33.7 g of ammonium chloride add 
285 mL of ammonium hydroxide, dilute with water to 
500 mL, and mix. 

Procedurę —Transfer 20 mg of USP loxilan Related Com¬ 
pound A RS, accurately weighed, to a 200-ml volumetfic 
fiask, dissolve in a smali vofume of hot water, cool, dilute 
with water to volume, and rmx t Transfer 2.5 mL of thfs solu¬ 
tion to a 50-mL volumetrlc fiask, add 12 mL of water, and 
mix. Transfer 0.5 g of loxilan to a second 50-mL volumetric 
fiask, add 12 mL of water, and shake to dissolve. [notę— 
Heat gently, if necessary, to dissolve. Cool to room tempera¬ 
turę before proceeding.] To a third 50-ml volumetric fiask, 
add 12 mL of water to serve as the blank, and place the 
flasks containing the Standard solution, the test solution, 
and the blank in an tce bath. [notę—I n conducting the fof- 
lowing steps, keep the flasks in the tce bath as much as 
posslble until alf of the reagents have been added.] Treat 
each of the flasks as folfows. Add 5 mL of sodium nitrite 
solution (0.5 in 100), and shake. [Caution — Considerobfe 
pressure is produced with the oddition of each reagent] 

Add 10 mL of 1 N hydrochloric acid, swirl, and allow to 
stand for 2 minutes. Add 3 drops of a 1 in 10 solution of a- 
naphthol In alcohol, swirl, and allow to stand for 2 minutes. 
Add 3.5 mL of pH 10 Buffer , swirl, and allow to stand out of 
the ice bath for 2 minutes. Degas all soiuttons in a water 
bath at 25 D for 10 minutes, dilute with water to 50 mL, and 
mix. Within 1 5 minutes of this finał dilufion, concomitantly 
determine the absorbances of the test solution and the 
Standard solution at the wavelength of maximum absorb- 
ance at about 485 nm, with a suitable spectrophotometer, 
against the blank. The absorbance of the test solution is not 
greater than that of the Standard solution (0.05%). 

Residual methartol— 

Standard stock solution —Transfer 200 mg of methanof to 
a ta red 200-mL volumetrk fiask containing 20 mL of water, 
dilute with water to volume, and mix. Transfer 1.0 mL of 
this solution to a 100-mL volumetric fiask containing 20 mL 
of water, dilute with water to volume, and mix. 

fnternal standard solution —Transfer 200 mg of dehydrated 
alcohol to a tared 200-ml volumetric fiask containing 20 mL 
of water, dilute with water to volume, and mix. Transfer 
10,0 mL of this solution to a 100-mL vofunietric fiask, dilute 
with water to votume, and mix. 

Standard Solutions A t 8, C, and D—Transfer 0.5, 1.0, 2.0, 
and 4.0 mL of Standard stock solution to separate 10-niL vob 
umetric flasks, each containing 2 mL of water. Add 1.0 mL 
of internal standard solution to each fiask, dilute with water 
to volume, and mix to obtain Standard Solutions A, 8, C, and 
D having concentrations of 0,5, TO, 2.0, and 4.0 mg of 
methanol per L, respectlvely. 

Test solution —Transfer about 1 □ of loxi!an to a tared 
10-mL ampul, and add water to the ampul to a finał weight 
of 10,45 g, ta king tarę to avoid leaving water in the neck of 
the ampuT Seat the ampul, and Emmerse it In a water bath 
at 90° until the loxilan is dissolved. Mix, and allow to cool 
to room temperaturę. Mix agaln, open the ampul, and dt- 
lute the contents with a voEume of water suitable to obtain 
a methanol concentration within the rangę of the standard 
curve (between 0.5 and 4 mg per L), allowing for the addi- 
tion of TO ml of interna! stanaard solution. 

ęhromatographic system (see System Suita bil i ty under 
Chromatography (621))—The gas chromatograph Is 
equipped with a ftame-ionization detector and a 10-m x 
0.53-mm fused silica capillary column coated with support 
52. The column temperaturę is programmed to inerease 
from 45° to 80° at a ratę of 5° per minutę. The injection 
port temperaturę is maintained at 180°, and the detector 
temperaturę is maintained at 200°. Helium is used as the 
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carrier gas at a flow ratę of about 30 mL per minutę. Chro¬ 
matograph Standard solution D, and record the peak re- 
sponses as direeted for Procedurę; the resołution, R , between 
the methanol and alcohol peaks is not less than 10; the 
ta (ling factor for the methanol peak is not morę than 3.0; 
and the relative standard deviation for replicate injections is 
not morę than 5.0%. 

Procedurę— Separately inject equal volumes (about 1 pL) 
of each Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the ar- 
eas ot the peak responses. From a linear regression equation 
calculated from the ratios of the peak responses of methanol 
to those of alcohol For each of the Standard Solutions versus 
the methanol concentrations, in mg per L, determine the 
methanol content in the Test solution: not morę than 2,0% 
is found. 

Limit of serinol impurity— 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitrile and water (91:9). Make adjustments if necessary 
(see System Suitabillty under Chromotography (621)). 

Standard solution— Transfer about 60 mg of USP loxilan 
RS to a 10-mL volumetnc fiask, add 1 mL of water, and heat 
at not morę than 80° to dissofve. Cool to room tempera¬ 
turę, dilute with acetonitrile to volume, and mix. 

Test solution— Llsing about 60 mg of *oxilan, proceed as 
direeted for Standard solution . 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is equipped with a 245-nm detector 
and a 25-cm x 4,6-mm slainless Steel column that contains 
5-pm packing LI 8, The flow ratę is about 2 mL per minutę, 
and the column temperaturę is maintained at 30°, Chromat¬ 
ograph the Standard solution i, and record the peak responses 
as direeted for Procedurę: the retention time of the serinol 
peak is about 0.9 relative to that of the iarger of the ioxilan 
peaks; the resołution, R , between the Iarger of the ioxilan 
peaks and the serinol peak is not less than 1.0; and the 
relative standard deviation of the response of the serinol 
peak for replicate injections is not morę than 2*0%. 

Procedurę —Separately inject equat volumes (about 10 pi) 
of the Test solution and the Standard solution into the chro¬ 
matograph, and allow the chromatogram to run for about 
35 minutes. Measure the areas of the peak responses, and 
determine the percentage of serinol in the portion of loxilan 
taken: not morę than 0.5% is found. 

Chromatographic purity— 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitrile and water (87:13). Make adjustments Sf neces¬ 
sary (see System Suitabillty under Chroma tography (621)). 

Standard solution— Transfer about 60 mg of USP Joxiian 
RS to a 10-mL volumetric fiask, and add 1 mL of water. 
[notę—H eat gently, rf necessary, to dis$olve. Cool to room 
temperaturę Eefore proeeeding*] Dilute with acetonitrile to 
volume, and mix* 

Test solution — Using about 60 mg of loxilan, proceed as 
direeted for Standard solution * 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph ts eguipped with a 245-nm detector 
and a 25-cm x 4,6-mm stainless Steel column that contains 
5-j.im packing L8. The column is maintained at 30°, and the 
flow ratę is about 1 mL per minutę* Chromatograph the 
Standard solution, and record the peak responses as direeted 
for Procedurę: the resołution, R , between the two largest im¬ 
purity peaks elutina immediately after the second ioxilan 
isomer peak is not less than 0*3. 

Procedurę— Separately inject eauaf vo!umes (about 10 jxL) 
of the Test solution and the Standard solution into the chro¬ 
matograph, record the ehramatograms, and measure the ar¬ 
eas of the peak responses. Determine the percentage of 
each impurity {excluding the serinol impurity, whierr has a 
retention time of 0.9 refative to the Iarger ioxiian isomer) in 
the portion of loxi!an taken: not morę than 0.5% of any 


individual impurity is found; and the totaf of alf impurities is 
not morę than 1.5%. 

Assay—Transfer about 500 mg of loxilan, accurately 
weigned, to a 100-mL round-bottom fiask. Add 1 g of pow- 
dered zinc and 40 mL of 1.25 N sodium hydroxide, connect 
the fiask to a reflux condenser that is cooled with water at 
5° to 10°, add a few glass boiling beads, and gently reflux 
the mixture for 1 hour. Allow the fiask to cool to room tem¬ 
peratura, and rinse the condenser with 10 to 20 mL of 
water. Disconnect the fiask from the condenser, add 5 mL of 
gladal acetic add, mix, and alfow the mixture to cool, Pass 
through generał purpose fast-flowing filter paper mixture. 
Rinse the fiask and tne filter with 1 N acetic add, and add 
the rinsings to the fil tratę* Add 5 mL of tetrabromophenol- 
phthalein ethyl ester TS, and titrate with 0*1 N silver nitrate 
V$, with continuous stirring, until the pretipitate turns 
green. Each mL of 0,1 N sifver nitrate is equivalent to 
26,37 mg of CiaHj^bNjOa. 


loxilan Injection 

» loxilan Injection is a sterile solution of loxilan in 
Water for Injection. It contains not less than 
95.0 percent and not morę than 105.0 percent of 
the labeled amount of ioxilan (Cut^UNsOs) as 
organically bound iodine. It may contain smali 
amounts of suitable buffers and of Edetate Cal- 
cium Disodium as a stabilizer. loxilan Injection 
contains no antimicrobial agents. 

Packagmg and sto ragę—Preserve injection in single-dose 
containers of Type I glass, protected from light, 

Labeling—Label containers of the Injection to direct the 
user to discard any unused portion. The labei States that it is 
not to be used rf it is discolored or contains a predpitate 
and States also that it is not for intrathecal use. 

USP Reference standards (11)— 

USP Endotoxin RS 
USP loxilan RS 
Identification— 

A: Evaporate a volume of Injection, equivalent to about 
500 mg of ioxilan, to dryness. Char the residue so obtalned 
in a suitable crueible: violet vapors are evolved (presence of 
iodine). 

B; The retention times of the major peaks in the chro¬ 
matogram of the Assay preparat ton correspond to those of 
the major peaks in the chromatogram of the Standard prep- 
aration , as obtained in the Assay* 

Bacterial Endotoxins Test (85)—U contains not morę 
than 0.2 USP Endotoxin Unit per 50 mg of iodine. 


Delete the fottowing: 

*H eavy met ais, Method II (231): not morę than 0.002%. 

pH (791); between 6,0 and 7*5* 

Free Iodine—Transfer an accurately measured volume of 
Injection, equivafent to about 1 g of loxi!an, to a tared 
25-mL volumetric fiask, add 13 mL of water, and swirl to 
dissolve. Add 2.5 mL of 2 N sulfuric acid and 4 mL of toiu- 
ene. Stopper the fiask, and shake vigorously for 1 minutę. 
Allow layers to separate: the toluene layer shows no red 
cotor. Reserve the contents of the fiask for use as the test 
solution in the test for Free iodide. 

Free Iodide—Proceed as direeted in the test for Free iodide 
under loxilan * The limit is 200 pg of iodide per mL. 
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Residua! methanol— 

Standard stock solution, Internat standard solution, Stan¬ 
dard Solutions A, , 8, C, D, and Chromatographic system— Pro- 
ceed as directed In the test for ResiduaI methanol under loxh 
łan. 

Test solution —Transfer an accurately measured volume of 
Injectlon, equivalent to about 1 g of ioxilan, to a 10-mL vol- 
umetric fiask. Add 1.0 mL of Internal standard solution, di lute 
with water to yolume, and mix. 

Procedurę —Proceed as directed for Procedurę in the test 
for Residua! methanol under loxilan: not morę than 0.005% 
is found. 

Other regukements —It meets the requirements under In- 
jections ona Impfanted Drug Products (1}. 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitrile and water (87:13). Make adjustments if neces- 
sary (see System Suitability under Chromatography (621)), 

Standard preparation A —Transfer about 60 mg of USP 
loxifan RS, to a 10-mL volumetric fiask, and add 1 ml of 
water. [NOTĘ —Heat gently, if necessary, to effect dissolution. 
Cool to room temperaturę before proceeding.] DElute with 
acetonitrile to vo!ume, and mix. 

Standard preparation B —Prepare a 1 in 10 dilution of 
Standard preparation A in Mobile phase. 

Assay preparation A —Transfer an accurately measured voJ- 
ume of Injectlon, equivalent to about 60 mg of ioxilan, to a 
10-mL volumetne fiask, add 1 mL of water, and swirl to mhc 
Dilute with acetonitrile to valume, and mix. 

Assay preparation B —Prepare a 1 in 10 dilution of Assay 
preparation A in Mobile phase . 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 245-nm detector 
and a 25-cm x 4.6-mm stainless steel column that contains 
packing L8, The column is maintained at 3Q a , and the flow 
ratę is about 1 mL per minutę. Chromatograph Standard 
preparation A, and retort! the peak responses as directed 
under Procedurę: the resolution, R f between the two [argest 
impurity peaks eluting immediately after the second ioxilan 
isomer peak Is not less than 0.3. Chromatograph Standard 
preparation 8 f and record the peak responses as directed 
under Procedurę: the resolution, R, between the two ioxflan 
isomer peaks Is not less than 2.2, the column effidency, 
based on the larger ioxilan isomer peak, is not less than 
4000 theoretical plates, and the relative standard deviation 
of the sums of the responses of the two ioxi]an isomer peaks 
from repticate injections is not less than 2.0%. 

Procedure—Separately inject equal volumes (about l OpL) 
of Assay preparation Ą Assay preparation B f Standard prepa- 
radon A, and Standard preparation B into the chromato¬ 
graph, record the chrom atograms, and measure the areas of 
the responses for the major peaks. Record the integrated 
results, summing the areas of the two Ioxilan peaks. From 
the chromatogram of Assay preparation A In comparison to 
that of Standard preparation B t determine the guantity of 
ioxilan in the Injection taken. Determine the percentage of 
impurities (exduding the serinol impurity with a relative re- 
tention Hme of 0.9 relative to the larger ioxifan isomer peak) 
by area percent, using the chromatogram of Assay prepara¬ 
tion A. Not morę than 0.5% of any indivEdual impurity is 
found, and the total of all impurities is not morę than 1.5%. 
[notę— The impurities eluting on the taił of the second ioxi- 
lan isomer peak should be integrated by skimming the 
peaks. ] 


Ipecac 

» Ipecac consists of the dried rhizome and roots 
of Cephaelis acuminato Karsten, or of Cephaelis ip- 
ecacuanha (Brotero) A. Richard (Fam. Rubiaceae). 

Ipecac yields not less than 2.0 percent of the 
total ether-soluble alkalojds of ipecac. Its content 
of emetine ^ghboNUCh) and cephaeline 
(C 28 H 38 N 2 O 4 ) together is not less than 90.0 per¬ 
cent of the amount of the total ether-soluble al- 
kaloids. The content of cephaeline varies from an 
amount equal to, to an amount not morę than 
2.5 times, the content of emetine. 

USP Reference standards {11}— 

USF Emetine Hydrochloride RS 

Botanik characteristlcs —A mixture of segments of the 
roots and rhizomes. The root segments are mostly curved 
and flexuous, occasionally brancned, up to 15 cm in length 
and usuaily from 3 to 6.5 mm in diameter, but may be up 
to 9 mm in diameter, grayish, grayish brown, or reddish 
brown, the reddish brown type olten having light-colored 
abrasions, transverse ridges about 0.5 to 1.0 mm wlde that 
extend about halfway around the circumference of the root 
and fade at their tapering extremities into the generał sur- 
face, with from 1 to 6 of these ridges per cm, and annula- 
tEons sometEmes seen at irregular intervals. The rhizomes are 
cylindrical, about 2 mm thick, finely fongitudinally wrinkled, 
with a few ellEpticai scars. The odor is distinctive; the dust is 
Stern uta tory. 

Histology —At the center of the root is a welfdefined pri- 
mary xylcm but no pith. Surrounding this is a dcnsc wood 
of seconda ry xyiem crossed by medullary rays. These ele- 
ments are all lignffled. External to the wood is a narrow 
band of secondary phloem and a wide parenchymatous 
phelloderm surrounded by a narrow layer of Cork a few cells 
thick. The secondary xy!em consists of narrow, bordered- 
pitted tracheEdal vessels and tracheids in combination with 
xylem parenchyma. The latter have simple pits and contatn 
starch grains. Starch Es present also in the medullary rays. 

The phToern occurs as smali groups of sieve tissue embed- 
ded in parenchyma, The wide phelloderm consists of round- 
celled celluiose parenchyma filled with starch grains and a 
few idioblasts, each of which contains a bundie of attcular 
raphides of talcium oxalate crystals about 30 to 80 [im 
long. The starch grains are rarely single but usuaily occur as 
2 to 4 and sometimes 8 in a clump. IndmduaJ grains meas¬ 
ure up to 22 jim in diameter. 

The rhizome differs from the root in having a ring of xy- 
lem around a large pith. The pericycle contains charactens- 
tic sderenchymatous cells. Spiral vesse!s are found in the 
protoxylem, The pith Es composed of pitted parenchyma, 
which is somewhat lignified. 

Overgroynd stems— The proportion of overground stems 
does not exceed 5%. 

Foreigo organ k matter (561)—The proportion of foreign 
organie matter does not exceed 2.0%. 

Assay for fofal ether-soluble alkaloeds- —[notę—I t is im- 
portant that the ether used in this assay shall have been 
shown by test to be free from peroxides within 24 hours 
prior to use.] The alkaloids may be extracted by either of 
the methods gEven in the foflowing two paragraphs. 

I —To 10 g of finely powdered ipecac, In a suitable Con¬ 
tainer, add 100 mL or ether, accurately measured at 25°, 
insert the stopper in the Container tigntly, shake the mixture 
thoroughly, and allow it to stand for 5 minutes. Th en add 
10 mL of 6 N ammonium hydroxide, close again tightly, 
shake it for 1 hour in a mechanical shaker or intermittentiy 
during 2 hours, and aliow to stand overnight at a tempera- 
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turę not exceedmg 25°. Again shake the mixture intermit- 
tentfy during BO minutes, and allow the drug to settle at 
25°. Transfer to a separator a 50,0-mL aliąuot of the elear, 
supernatant, representing 5 g of Ipecac, 

//—Place 5 g of the finely powdered Ipecac in a continu- 
ous-extraction thimble. Add enough ether to tover the 
powder, and allow to stand for 10 minutes with occasional 
stirring. Add 3 ml of ammonium hydroxtde, mix, and allow 
to stand overnight Cover the drug with a pledget of cot- 
ton, pack well, and extract with ether for 5 hours. Transfer 
the ether extract to a separator, 

Extract the alkaloids from the ether with 2 N sulfuric add, 
using at first 15 mL, or morę, if necessary, to ensure an add 
reaction, then successive 10-mL portions until extraction is 
complete, and filtering alł extracts through the same fiiter 
Into a second separator. To the combi ned acid Solutions add 
about an equal volume of ether, render the mixture dis- 
tinctly alkaline with 6 N ammonium hydroxide (at least pH 
10, by test paper), and extract with successive portions of 
ether unttl the last extract shows not morę than a slight 
turbidity when treated as follows: Evaporate 1 mL of the Fast 
extraction, dissolve the resldue in 0.5 mL of 0,5 N hydro- 
chloric acid, and add 1 drop of mercuric iodide T5, 

Fiiter each portion of the ether extract into a fiask or 
beaker, and carefully evaporate the combined ether extracts 
on a steam bath almost to dryness. Add 5 mL of ether and 
10,0 mL of 0,1 N sulfuric add VS, and heat on a steam bath 
to dissolve the alkaloids and to remove all the ether. Cool, 
add 15 mL of water, then add methyl red T5, and titrate the 
excess add with 0.1 N sodium hydroxide VS, Each mL of 
0,1 N sulfuric acid is equivalent to 24.0 mg of the total 
ether-solubfe alkaloids of ipecac, calculated as emetine 
(CzMwNzOa). 

Assay for emetine and cephaeline— 

Standard preparation —Accurately weigh a suitable quan- 
tity of USP Emetine Hydrochloridc RS, and dissoke in 0,5 N 
sulfuric acid, Dilute quantitatively and stepwise with the 
same dilute sulfuric acid to obtain a solution having a 
known concentration equivalent to about 50 pg of emetine 
per ml. 

Assoy preparation —Prepare a Test Sampfe as directed m 
Methoas of Analysis under Articles of Botanicai Origin (561). 
Transfer to a 1 SO-mL beaker about 200 mg, accurately 
weighed, of the fine powder, Add 2 mL of di methyl suffox- 
ide, mix with a flattened stirring rod to assure complete 
wetting of the powder, and allow to stand for about 
30 minutes, Add 2 mL of water and about 1 g of sodium 
foicarbonate, and mlx. 

Phosphate buffer —Prepare approximately 0.5 M Solutions 
of monobasic potassium phosphate (containing 5.1 g per 
75 mL) and dibasic potassium phosphate (containing 2.2 g 
per 25 mL). Mix 3 volumes of 0,5 M monobasic potassium 
phosphate with 1 volume of 0.5 M dibasic potassium phos¬ 
phate, and adjust by the addition of one or the other of the 
Solutions to a pH or 6.0 ± 0.05. Dissolve 7,5 g of potassium 
chloride in 100 mL of the resultmg solulion, 

Citric add buffer—Prepare approximately 0.5 M Solutions 
of sodium ci tratę (containing 6.5 g per 50 mL) and citric 
acid (containing 4.8 g per 50 ml). Mix equal volumes of 
these Solutions, and adjust by addition of one or the other 
of the Solutions to a pH of 4.0 ± 0.05. 

Chromatographic columns —For each column, pack a 
pledget of fine glass wool in the base of a chromatographic 
tubę (25- x 200-mm test tubę to which is fused a 5-cm 
length of 7-mm tubing) with the aid of a tamping rod hav- 
ing a disk with a diameter about 1 mm less than that of the 
tubę, 

Prepare Column l as follows. To the Assay preparation add 
6 g of purified siliceous earth, mix, transfer the mixture to 
the column, scrub the beaker with about 1 g of the purified 
siliceous earth, transfer this to the top of the column, and 
tamp. Prepare Column II ustng 3 g of the purified siliceous 
earth and 2 ml of Phosphate buffer; prepare Column III using 


2 ml of Citric acid buffer and 3 g of the purified siliceous 
earth; and prepare Column IV using 2 mL of sodium hydrox- 
ide solution (1 in 50) and 3 g of the purified siliceous earth. 
Pack a pledget of glass wool on the top of each column. 

Procedurę — [notę —Use water-saturated sokents through- 
out this procedurę. Rinse the tips of the chromatographic 
columns before discarding them.] Mount Columns I and // 
so that the effluent from Column i flows anto Column II. Pass 
three 50-mL portions of ether through the columns, and 
discard Column i and the eluate, Mount Column III below 
Column II and pass three 50-mL portions of a mixture of 1 
vofume of ether and 3 volumes of chloroform through the 
edumns. Discard Column II and the efuate. Wash Column III 
with 25 mL of the ether-chloroform mixture, followed by 
25 mL of a mixture of equal volumes of ether and isooctane, 
and discard the washings, Wash Column W with 20 mL of a 
1 in 50 solution of trietnylaminę in the ethernsooctane mlx- 
ture, and discard the washing, Mount Column IV below Col¬ 
umn III , and place as a receiver under Column IV a 125-mL 
separator containing 15 mL of 4 N sulfuric acid. Pass 
through the columns 10 mL of a 1 in 5 solution of triethyl- 
amine in the ether-isooctane mixture, followed by three 
10-mL portions of a 1 in 50 solution of triethyfamine in the 
ether-isooctane mrxture. Discard Column ///, and pass 
through Column IV 20 mL of the 1 in 50 solution of triethyl¬ 
amine in the ethernsooctane mixture. Shake the separator, 
alfow the phases to separate, and transfer the aqueous ex- 
tract to a 50-mL yolumetric fiask, Extract with two addi- 
tional 10-mL portions of 0.5 N sulfuric acid, combrning the 
extracts in the yolumetric fiask. Add 0.5 N sulfuric acid to 
volume, and mrx (emetine solution). 

Elu te Column IV with 75 ml of chloroform, collecting the 
eluate in a 250-mL separator containing 150 mL of ether. 
Discard Column IV. Extract with one 20-mL and then with 
two 10-mL portions of 0,5 N sulfuric add, collecting the 
extracts in a 50-mL yolumetric fiask. Rinse the stem of the 
separator, add the acid to yolume, and mix (cephaeline solu* 
tion). 

Concomitantly determine the absorbances of the emetine 
solution , the cephaeline solution , and the Standard prepara¬ 
tion in 1 -cm cells at the wave!ength of maximum absorb- 
ance at about 283 nm and at 350 nm, with a suitable spec- 
trophotometer, using 0.5 N sulfuric acid as the blank. 

Calculate the quantity, in mg, of emetine in the portion 
of Ipecac taken by the formula: 

O.O5 C(A20 3 - A$$o)u f (^281 ^ A35o)i 

in which C is the concentration, in pg per mL, of emetine in 
the Standard preparation; and the parenthetic expressions 
are the differences in the absorbances of the solution of 
emetine from the Assay preparation (U) and the Standard 
preparation (S), respectively, at the wavelengths indicated by 
the subscripts, 

Calculate the ąuantity, in mg, of cephaeline in the por¬ 
tion of Ipecac taken by the formula: 

0.971 (0.05Q(A2s3 - Aasojy/ (A z ^ — Asso}i 

in which 0,971 is the ratio of the molecular weight of ceph¬ 
aeline to that of emetine; C is as defined above; and the 
parenthetfc expressions are the differences in the ab¬ 
sorbances of the solution of cephaeline from the Assay prep¬ 
aration (U) and the Standard preparation (S) t respectively, at 
the wavelengths indicated by the subscripts. 


Powdered Bpecac 

» Powdered Ipecac is Ipecac reduced to a fine or 
a very fine powder and adjusted to a potency of 
not less than 1.9 percent and not morę than 
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2,1 perce nt of the to tal ether-soluble alkaloids of 
ipecac, by the addition of exhausted marc of ipe¬ 
cac or of other suitable inert diluent or by the 
addition of powdered ipecac of either a lower or 
a higher potency. 

The content of emetine (C 29 H 40 N 2 O 4 ) and 
cephaeline (C 28 H 38 N 2 O 4 ) together is not less than 
90.0 percent of the total amount of the ether- 
solubfe alkaloids. The content of cephaeline var- 
ies from an amount equal to, to an amount not 
morę than 2.5 times, the content of emetine. 

Packaging and storage —Preserve in tight containers. 

USP Reference stamdards (11)— 

USP Emetine Hydrochlorfde RS 

Botanic charactemtks— Thln-wallecl, falrly smali cork 
cells, the starch grains rarely sfmple and usually 2- to 
8-compound, the single grarns up to 22 |_im in diameter; 
raphides of calcium oxafate 30 to 80 pm in length; 
tracheids and tracheidal vessels found in groups having very 
numerous, smali, bordered pits; parenchyma of phelloderm 
filled with starch or acicular crystals of calcium oxalate, hav- 
ing cells thin-walled, oval with Intercellular spaces; paren¬ 
chyma of the xyiem composed of smali rectangular and lon- 
gitudinally elongated cells with moderately thick walls and 
scattered bordered or stmple pits; rhizome parenchyma cells 
larger than root parenchyma celIs, with slightfy fhicker walls 
and tignified with fairly numerous simple pits; sdereids from 
the rhizome large, rectangular, with uneven wafls and large, 
consptcuous pits. 

Assay for total ether-soluhle alkaloids— Proceed with 
Powdered Ipecac as directed in the 4ssoy for totoI ether- 
soluble alkaloids under Ipecac. 

Assay for emetine and cephaeline— 

Standard preparation, Phosphate buffer, Citric acid buffer, 
and Chromatographic columns —Prepare as directed in the 
Assay for emetine and cephaeline under Ipecac. 

4ssoy preparation ^Transfer to a 1 50-mL beaker about 
200 mg, accurately weighed, of Powdered Ipecac. Add 2 ml 
of dimethyl sulfoxrde, mix with a flattened strrring rod to 
ensure complete wetting of the powder, and allow to stand 
for about 30 minutes, Add 2 mL of water and about 1 g of 
sodium bicarbonate, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
for emetine and cephaeline under Ipecac . Calculate the quar> 
tity, in mg, of emetine in the portion of Powdered Ipecac 
tafcen by the formula: 

0.05C(A Z s3 - A$so)o/ (Az as - ^ 350)5 

in which the parenthetic expressions are the differences In 
the absorbances of the solution of emetine from the Assay 
preparation (U) and the Standard preparation (S) t respec- 
tiveiy, at the wavelengths Indicated by the subscripts; and C 
is as defined for Procedurę in the Assay for emetine and ceph¬ 
aeline under ipecac. Calculate the guantity, in mg, of cepha¬ 
eline in the portion of Powdered Ipecac taken by the 
formula: 

0.971 (0.05 Q(4aa3 — Auo)!/ / (^283 — >^ 350 )^ 

in which 0.971 is the ratio of the molecular weight of ceph¬ 
aeline to that of emetine; the parenthetic expressions are 
the differences in the absorbances of the solution of cephae¬ 
line from the Assay preparation (U) and the Standard prepa¬ 
ration (S), respectively, at the wavelengths indicated by the 
subscripts; and C is as defined above. 


Ipecac Orał Soflaafrioni 

» Ipecac Orał Solution yields, from each 100 mL, 
not less than 123 mg and not morę than 157 mg 
of the total ether-soluble alkaloids of ipecac. 

The content of emetine (C 29 H 40 N 2 O 4 ) and 
cephaeline (C 28 H 38 N 2 O 4 ) together is not less than 
90.0 percent of the amount of the total ether- 
soluble alkaloids. The content of cephaeline var- 
ies from an amount equal to, to an amount not 
morę than 2.5 times, the content of emetine. 


Powdered Ipecac. 70 g 

Clycerin. 100 mL 

Syrup, a sufficient guantity, to make lOOOmL 


Exhaust the powdered Ipecac by percolation, us- 
ing a mixture of 3 volumes of alcohol and 1 vol- 
ume of water as the menstruum, macerating for 
72 hours, and percolating slowly. Reduce the en- 
tire percolate to a volume of 70 mL by evapora- 
tion at a temperaturę not exceeding 60° and 
preferably in vacuum, and add 140 mL of water. 
Allow the mixture to stand overnight, filter, and 
wash the residue on the filter with water. Evapo- 
rate the filtrate and washings to 40 mL, and to 
this add 2.5 mL of hydrachloric acid and 20 mL 
of alcohol, mix, and filter. Wash the filter with a 
mixture of 30 volumes of alcohol, 3.5 volumes of 
hydrochloric acid, and 66.5 volumes of water, 
using a volume sufficient to produce 70 mL of 
the filtrate. Add 100 mL of Glycerin and enough 
Syrup to make the product measure 1000 mL, 
and mix. 

Packaging and storage —Preserve in tight containers, 
preferably at a temperaturę not exceeding 25°. Containers 
intended for sale to the public without prescription contain 
not morę than 30 mL of Orał Solution. 

USP Reference standards (11)— 

USP Emetine Hydrochloride RS 

Microbial enumeration tests (61) and Tests for speci- 
fied microorganisms (62 )—It meets the requirements of 
the tests for absence of Escherichia coli. 

Alcohol Determination (611): between 1.0% and 2.5% 
of CjHjOH. 

Assay for total ether-soluble alkaloids —[NOTĘ—It is im- 
portant that the ether used in this assay shall have been 
shown by test to be free from peroxides within 24 hours 
prior to use.] Transfer about 50 mL, accurately measured, of 
Orał Solution to a liquid-liquid automatic extractor, add 
water, if necessary, to reduce the viscosity, render the liquid 
distinctly alkaline with ammonium hydroxide, and extract 
with ether for at least 4 hours or until the extraction is com¬ 
plete. Use a water bath to boil the ether. Frequently discon- 
nect the extractor from the condenser, and agitate the 
lower layer by raising and lowering the center tubę or by 
other suitable manipulation. At the conclusion of the extrac- 
tion period, transfer the ether extract to a separator, and 
rinse the extraction fiask with 2 or morę smali volumes of 
ether, adding the rinsings to the separator, Complete the 
assay as directed In the Assoy for total ether-soluble alkaloids 
under Ipecac, beginning with "Extract the alkaloids from the 
ether.'' 
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Assay for emetlne and cephaeiine— 

Standard preparat ion, Phosphate buffer, and Citric add 
buffer —Prepare as directed in the Assay for emetlne and 
cephaeiine under ipecac . 

Assay preparatlon— Pipet 10 mL of water into a 25-mL 
volumetric fiask. With the aid of a 20-mL pipet, add Orał 
SoJution to volume, taking care to prevent contact of the 
Orał SoJution with the neck of the fiask above the gradua- 
tion linc. Insert the stopper, and mix. 

Chromatagraphlc columns —Pack a piedget of fine gJass 
wool in the base of a chromatographEc tubę (25-mm x 
200-mm test tubę to which Es fused a 5-cm length of 7-mm 
tubing) with the afd of a tamping rod having a disk with a 
diameter about 1 mm less than tnat of the tubę. 

To prepare Coiumn I, transfer 4.0 ml of the Assay prepara - 
tion to a 150-mL beaker, add about 1 g of sodium bicarbo- 
nate, and mix. Then proceed as directed for Chroma to - 
graphic columm in the Assay for emetlne and cephaeiine 
under Ipecac, beginning with "add 6 g of purified siliceous 
earth," and prepare Columns II, ///, and IV as directed 
therein. 

Procedurę —Proceed as directed for Procedurę in the Assay 
for emetlne and cephaeiine under Ipecac 
Calcutate the guantity, in mg, of emetine in each 100 ml 
of Orał Solu tion taken by Ehe formula: 

2.08C(4zS3 — A 35 o )u / (Az83 — ^35o)i 

in which the parenthetic expressions are the differences in 
the absorbances of the solutEon of emetine from the Assay 
prepara tion (U) and the Standard prepara tion (5), respec- 
tively, at the wavefengths indicated by the subscripts, and C 
is as defined in the Procedurę . 

Calculate the guantity, In mg, of cephaeiine in each 
100 mL of Orał Sofution taken by the formuła: 

0.971 (2.08Q(4zs3 — Ai so)i/ / (A 2 B 3 ~ ^ 50)5 

in which 0.971 is the ratio of the molecular weight of ceph- 
aeline to that of emetine, the parenthetic expressions are 
the differences in the absorbances of the solution of cephae- 
line from the Assay preparation (U) and the Standardprepa- 
ration (5), respectively, at the waveiengths indicated by the 
subscripts, and C is as defined in the Procedurę ♦ 


Ipratropium Brorraide 


ar ■ ]I : Q 



C 2 oH 3 oBrN03 - HzO 430.38 

8-Azoniabicydo[3.2.1]octane-3-(3-hydroxy-1-oxO“2‘phenyJ‘ 
propoxy)-8-methyL8-(1-methyletnyl)- y bromide, 
monohydrate(endo,syn)-, (±)-; 

(8r)-3a.-Hydroxy-8-isopropyl-1 txH,5aH-tropanium bromide 
(±)-tropate monohydrate [66985-17-9J. 

DEFINITION 

Ipratropium Bromide contains NLT 98.0% and NMi 102.0% 
of ipratropium bromide (C 2 oH 30 BrNOi), caiculated on the 
anhydrous basis. 


IDENTIFICATION 
* A. INFRARED ABSORPTION (197M) 

® B. Identification Tests—General, Bromide <191) 

Sample solution: 10 mg/mL 
Acceptance criteria; Meets the reguirements 
9 C The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 
® Procedurę 

Solution A: 89 mg/mL of dibasic sodium phosphate di- 
hydrate in water 

Buffer: 14.3 g/L of monobasic sodium phosphate dihy- 
drate and 2.0 g/L of tetra p ropy tam mon ium chloride in 
water. Adjust with Solution A to a pH of 5,5 ± 0.2, Pass 
through a nylon membranę filter of 0.45-jim or finer 
porę size. 

Mobile phase: Methanol and Buffer (13:87). [Notę—D o 
not use fhe Mobile phase after 36 h.] 

System suitabiiity solution: 0.5 mg/mL of USP Ipra- 
tropium Bromide RS and 0.1 mq/mL of USP ipratropium 
Related Compound C RS in Mobile phase 
Standard solution: 0.5 mg/mL of USP Ipratropium Bro¬ 
mide RS in Mobile phase 

Sample solution: 0.5 mg/mL of Ipratropium Bromide in 
Mobile phase 

Chromatographic system 

(See Chromalography <621), System Suitabiiity.) 

Modę: LC 

Detector: UV 220 nm 

Coiumn: 3.9-mm x 15-cm; 4-pm packing LI 

Coiumn temperaturę; 30° 

Flow ratę: 1.5 mL/min 
Injection volume: 5fiL 
System suitabiiity 
Sample; System suitabiiity solution 
[NOTĘ—The relative retention times for ipratropium re¬ 
lated compound C and ipratropium are about 0.7 and 
1.0, respectively,] 

Suitabiiity requirements 

Resoiution: NLT 4 between ipratropium related com¬ 
pound C and ipratropium 
Tailing factor: NMT 2.5 for the ipratropium peak 
Relative standard deviation: NMT 1% for 
Ipratropium 
Analysis 

Samptes: Standard solution and Sample solution 
CaEcufate the percentage of ipratropium bromide 
(CzoLhoBrNOi) in the portion of Ipratropium Bromide 
taken: 

Result - (ru/rf) x (C s /Qj x 100 

r u - peak response from the Sample solution 

r s = peak response from the Standard sofution 

Cj - concentration of USP Ipratropium Bromide RS 
in the Standard solution (mg/mL) 

Cu - concentration of Ipratropium Bromide in the 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the anhydrous 
basis 

IMPUR1TIES 

* RESIDUE ON Bgnition (281): NMT 0.1% 

Delete the fałlowing: 

•* Heaw Metals, Method II (231): NMT 10 ppm® m c^\ u 

Jan-2G1BJ 

• Limit of Ipratropium Related Compound A 

Standard stock solution: 0.05 mg/mL of USP Ipra- 
tropium Bromide Related Compound A RS In methanol 
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Standard solution A: 0.02 mg/ml of USP Ipratropium 
Bromide Related Compound A RS in methanol from the 
Standard stock solution 

Standard solution B: 0,01 mg/ml of USP Ipratropium 
Bromide Related Compound A RS in methanol from the 
Standord stock solution 

Standard solution C: 0,005 mg/mL of USP Ipratropium 
Bromide Related Compound A RS in methanol from the 
Standard stock solution 

|_NGTE“These Solutions eorrespond to 0.1% ( Standard 
solution A ), 0,05% (Standard solution B ), and 0.025% 
(Standard solution Q, respectively, of the Somple solu¬ 
tion concentration.] 

Sample solution; 20 mg/mL of ipratropium Bromide in 
methanol 

Chromatographic system 

(See Chroma t og ropny (621 ), Thin-Layer Chroma to - 
graphy.) 

Modę: TLC 

Adsorbent: A suitable HPTLC silica ge! mixture 
Application volume: 1 pL 

Developing solvent system: Methylene ehloride, de- 
hydrated alcohol, water, and formie add (18:18:3:1) 
Spray reagent 1: DragendorfPs TS 
Spray reagent 2; Sodium nitrite solution (5 in 100) 
Analysis 

Sam pies: Standard Solutions and Sample solution 
Develop the piąte for 15 min, then remove from the 
tank and dry at 60“ for 15 min. Spray the piąte with 
Spray reagent 7, and allow to dry bnefly. Spray the 
piąte with Spray reagent 2 and im media tely cover with 
a alass piąte, Tne Rf values for ipratropium bromide 
refated compound A and ipratropium bromide are 
about 0.15 and 0.36, respectively, 

Acceptance criteria: Any spot of the Sample solution , 
except for the prtndpal spot, is not morę intense than 
the spot from Standard solution A (0.1%), 

• ORGANIC IMPURITBES 

Solution A, Buffer, Mobile phase, and Chromato¬ 
graphic system: Proceed as directed in the Assay. 
System suitability solution: 0.03 mg/mL of USP ipra- 
tropium Bromide RS and 0.01 mg/mL of USP Ipra- 
tropium Bromide Related Compound B RS in Mobile 
phase 

Standard solution: 0.03 mg/mL of USP Ipratropium 
Bromide RS in Mobile phase 

Sample solution: 10 mg/mL of Ipratropium Bromide in 
Mobile phase 
System suitability 

[NOTE—See labie 1 for the relative retention times.] 
Sample: Sys tern s u i tab Hity sol u don 

Suitability regurrements 

Resolution: NLT 4 between ipratropium and ipra¬ 
tropium related compound B 
Tailing factor: NMT 2,5 for the ipratropium peak 
Relative standard deviation: NMT 5% for 
Ipratropium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Ipratropium Bromide taken: 

Result - (nj/rO x ( CdC tł ) x (1/0 x 100 

tu - peak response of each impurity from the 
Sample solution 

Cs - peak response of ipratropium from the 
Standard solution 

Ci - concentration of USP Ipratropium Bromide RS 
in the Standard solution (mg/mL) 

- concentration of Ipratropium Bromide in the 
Sample solution (mg/ml) 

F ~ relative response factor (see labie 7) 


Acceptance criteria; See Table 7. Disregard the bro¬ 
mide counterion peak eluting at a relative retention 
time of about OJ, 


Table 1 


Narcie 

Relatfre 

Retention 

Time 

Rehtive 

Response 

Factor 

Acceptance 
Critena, 
NMT (%> 

Ipratropium refated 
comoound C 

0 J 

3.8 

0,10 

Ipratropium 

bromide 

1.0 

1,0 

— 

Ipratropium related 
compound B [(Bi)- 
ipratropium 
bromtdel 

1,3 

1,0 

0.10 

N-lsopropylnora- 

tropinium 

bromide- 5 

2.3 

LG 

0.10 

Ap o-ipratropium 
bromide 11 

5.1 

2.0 

0.10 

Any unspecified 
irrmurity 

— 

— 

0.10 

To ta i impuri ties 

— 

.— 

0.25 


J (1 R t 3r,5S)-8-(1 -Methylethyl)-8-azabic:yclD[3,2.1 ]oct-3-yl (2fiS)-3-hydroxy- 
2-p heny I p ro pa noa te, 

15 (1 fi,3r,55,8r)-E-Methyl-B-(l -methylęthyl)-3-[(2-pheny!propenoyl)oxy]S- 
azo nlab I cydo[ 3,2,1 ]octane. 

SPECIFIC TESTS 

O PH (791) 

Sample solution: 100 mg/ml in carbon dtoxide-free 
water prepared as foflows. Dissolve 2,0 g in carbon di- 
oxide-tree water while heating to about 50°, Cooi, and 
dilute with carbon dioxide-free water to 20,0 mL. 
Acceptance criterla: 5.0-7.0 

® Water Determination, Method l (921): 3.9%^L4% 

ADDITfONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers, and storę at eontroIJed room temperaturę. 

» USP Reference Standard* (11) 

USP Ipratropium Bromide RS 
USP Ipratropium Bromide Related Compound A RS 
(1 R, 3r,55,8r)-3ddydroxyJ3~methy!-8-(1 -methylethyl)- 
8-azoniabicydo[3.2.1 joctane, bromide. 

CnHaaBrNO 264,20 

USP Ipratropium Bromide Related Compound B RS 
(1 R,3r / S5,85)-3-[[(2R5)-3-Hydroxy-2-phenylpropa“ 
noyi]oxy]‘8-methyh8-(1 -methy!ethyl)-8-azoniabicydo 
[3,2.1 Joctane, bromide, 

C2oH 30 BrN0 3 412,36 

USP ipratropium Bromide Related Compound C RS 
(2R5>3-Hydroxy-2-phenylpropanoic add. 

CsHioOa 166 J 7 


Irbesartan 



CzsHssNeO 428.53 
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1,3-Diazaspiro[4.43non-1-en-4-one, 2-butyl-3-[[2'-(ltf-tetra- 
zol-5-yl)[1,1 '-bipfienyl]-4-yl]methyl]-; 

2-Butyl-3-[p-{o-1 H-tetrazol-5-ylphenyl)ben2yl]-l,3-diaza5piro 
[4.4]non-1-en-4-one [1 38402-11-6], 

DEFINITION 

Irbesartan contains NLT 98.0% and NMT 1 02.0% of 
irbesartan (CjjtbsNeO), calculated on the anhydrous basis, 

IDENTIFICATION 

• A. 1NFRARED ABSORPTIOM (197K) 

• B. The retention time of the major peak of the Sampfe 

solution corresponds to Chat of the Standard solution , as 
obtained in the Assay. 

AS5AY 

• Procedurę 

Buffer: Phosphoric acid and water (v/v) (5.5: 950). Ad- 
just with tnethylamine to a pH of 3.2. 

Mobile phase: Aeetonitrile and Buffer (330:670) 

System suitability solution: 0.05 mg/mL each of USP 
Irbesartan RS and USP Irbesartan Related Compound A 
RS in methanol 

Standard solution: 0.5 mg/ml of USP Irbesartan RS in 
methanol 

Sample solution: 0,5 mg/mL of Irbesartan in methanol 
Chromatographic system 
(See Chromatography (621}, System Suitability.) 

Modę: IC 

Detector: UV 220 nm 
Column: 4.0-mm x 25-cm; packing LI 
Flow ratę: 1 ml/mfn 
Injection volume: 10 pi 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę —The relative retention times for irbesartan re¬ 
lated compound A and irbesartan are 0.8 and 1.0, 
respectiveły.] 

5ultabllrty reąuirements 
Re solution: NLT 2.0 between irbesartan and 
irbesartan related compound A, System suitability 
solution 

Relative standard deviation: NMT 1,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of irbesartan (CzshUNeO) in 
the portion of Irbesartan taken; 

Result = (ri//rs) x (Q/Ct/) x 100 

= peak response of irbesartan from the Sample 
solution 

n = peak response of irbesartan from the Standard 
solution 

Cs = concentration of USP Irbesartan RS in the 
Standard solution (mg/mL) 

Co = concentration of Irbesartan In the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-102.O% on the anhydrous 
basis 

IMPURITJE5 


Deiete the fotlowing: 

•• Heaw Metau, Method II (231): NMT 20 ppm. (M[ial 

Jan-2QTfl) 

* Limit of Azide 

Mobile phase: 0.1 N sodium hydroxrde solution 
Standard stock solution: 0.25 mg/mL of sodium azide 
in iWob;7e phase 

Standard solution: 0.312 pg/mL of sodium azide in 
Mobile phase , from the Standard stock solution 


Sample solution: 20 mg/mL of Irbesartan rn Mobile 
phase 

Chromatographic system 

{See Chromatography {621 ) # System Suitability.) 

Modę: LC 

Detector: CondudJmetric with a suitable background 
suppressor unit 

Column: 4.0-mm x 25-cm; 131 packing 
Flow ratę: 1 mL/min 
Injection volume: 2UU jilL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 

Signal-to-noise ratio: NLT 10 for the azide peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the amount of azide, in ppm, in the portion 
of irbesartan taken: 

Result - (ru/fs) x (Q/G) x (M r r//W r j) X F 

ru = peak area of azide from the Sample solution 

fs = peak area of azide from the Standard solution 

Cs = concentration of sodium aztde in the Standard 
solution (pg/mL) 

Cy - concentration of Irbesartan in the Sample 
solution (mg/mL) 

M rJ = molecular weight of azide, 42.02 
Mrf - molecular weight of sodium azide, 65.01 
F - unit conversion factor, 1000 
Acceptance criteria: NMT 10 ppm 

* Organic Impurittes 

Buffer and Mobile phase: Prepare as directed in the 
Assay . 

Standard solution: Use the System suitability solution , 
prepared as directed in the Assay. 

Sample solution: 1 mg/mL of Irbesartan in methanol 
Chromatographic system 
(See Chromatography (621 ) f System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.0-mm x 25-cm; packing LI 
Flow ratę: T mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitabiiity reąuirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of irbesartan related com¬ 
pound A in the portion of Irbesartan taken: 

Result - (rjri) x (Cs/C 0 ) x 100 

fju = peak response of irbesartan related compound 
A from the Sample solution 

r$ - peak response of irbesartan related compound 
A from the Standard solution 
Cs - concentration of USP Irbesartan Related 

Compound A RS in the Standard solution 
(mg/ml) 

Cu - concentration of Irbesartan in the Sample 
solution (mg/mL) 

Calculate the percentage of any other impunty in the 
portion of Irbesartan taken: 

Result - (ruf x (C 5 /Cu) x 100 

r u = peak response of any other impurity from the 
Sample solution 

n - peak response of Irbesartan from the Standard 
solution 

Cj = concentration of USP irbesartan RS in the 
Standard solution (mg/mL) 
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Cy - concentration of Irbesartan in the Sample 
sofution (mg/mL) 

Acceptaoce criteria 

Irbesartan related compound A: NMT 0.2% 

Any other impurity: NMT 0.1% 

Total rmpurities: NMT 0.5% 

SPECIFIC TE5T5 

- Water Determination, Method I <921): NMT 0,5% 

ADDITIONAL REQUIREMENTS 

* Packagjno and Storage; Preserve in tight containers, 
and storę at a temperaturę below 30°. 

* USP Reference Standards (11) 

USP Irbesartan RS 

USP Irbesartan Related Compound A RS 
l-Pentanoylamino-cydopentanecarboxylic acid [2'-(l H- 
tetrazo!-5~y!)-biphenyl-4-ylmethyl]-amide. 

Ca5HjoN fi 0 2 446.54 


Irbesartan Tablets 


DEF1NITION 

Irbesartan Tablets contain NLT 90.0% and NMT 110,0% of 
the fabeled amount of irbesartan (CzsN^NaO). 

IDENTIFICATION 

* A. Infrared Absorption (197K) 

Sample; Add 10 mL of methanol to 1 Tablet, and soni- 
cate for 10 min. Pass the solution through a glass 
mtcrofiber membranę filter of 0.45-pm porę size. Evap- 
orate to dryness, using a stream of mtrogen. Mix ap- 
piuximately 1 mg of tne resldue and approximately 
250 mg of potassium bromide to obtain a homogenous 
mixtu re. 

Acceptance criteria: The IR absorption spectrum of the 
Sample exhibits maxima only at the same wavelengths 
as that of a srmilarJy prepared standard using USP 
Irbesartan RS. 

* B. The retendon time of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 

ASSAY 

® PROCEDURĘ 

Buffer: Dilute 5.5 ml of phosphoric acid in approxi- 
mately 950 mL of water, Adjust by adding triethyh 
aminę, slowly and dropwise, to a pH of 3.0, and dilute 
with water to 1 L. 

Mobile phase: Aceton Itr ile and Buffer (400:600} 

System suitabllity solution: 0.1 mg/mL each of USP 
Irbesartan RS and USP Irbesartan Related Compound A 
RS in methanol 

Standard solution: 0.15 mg/mL of USP Irbesartan RS in 
methanol 

Sample solution: Nominally 0.15 mg/mL of irbesartan 
in methanol prepared as follows. To a suitabfe amount 
of irbesartan from NLT 5 powdered Tablets add metha- 
no! to fili about 75% of tne volume of the fiask. Soni- 
cate for 15 min, slirriny at 5-min intervals, Dilute with 
methanol to volume, and pass through a giass 
microfiber membranę filter of 0,45-pm porę si 2 e, 
Chromatographic system 
(See C hromatography (621), System Suitability ,,) 

Modę: LC 

Detector: UV 220 nm 
Cotumn: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1 mL/min 
Injection vo!ume: 15 pL 
System suitability 

Sam pies: System suitobiiity solution and Standard 
solution 


Suitability reguirements 
Resolution: NLT 2.0 between irbesartan and 
irbesartan related compound A, System suitability 
solution 

Relative standard devlation: NMT 1,5%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeied amount of 
irbesartan (CzsH 2 hN 6 0) in the portion of Tablets taken: 

Result = (r \jf rs) x (t s /G) x 100 

fu ~ peak response of irbesartan from the Sample 
solution 

Cs - peak response of irbesartan from the Standard 
solution 

Ci - concentration of USP Irbesartan RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of irbesartan in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TESTS 

• DissoLtmoN (711) 

Medium: 0.1 N hydrochloric acid; 1000 mL 
Apparatus 2: 50 rpm 
Time: 20 min 

Standard solution: USP Irbesartan RS in Medium 
Sample solution: Sample per Dissolution <711). Pass the 
Sample solution through a suitable acrylic copolymer on 
a nylon support filter 3 of 0.45-pm porę size, and dilute 
with Medium , if necessary, ta a concentration that is 
stmiiar to the Standard solution. 

Instrumental conditions 
Modę: UV 

Analytical wavelength; 244 nm 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of irbesartan (CasHabkO) 
dissolved: 

Result - (AJAs) x (Cs/l) x V x 100 

Au = absorbance of irbesartan from the Sample 
solution 

Aj - absorbance of irbesartan from the Standard 
solution 

Cs = concentration of USP Irbesartan RS in the 
Standard solution (mq/mL) 

L = label daim (mg/Tablet) 

V - volume of Medium t 1000 mL 
Tolerances: NLT 80% (Q) of the labeied amount of 
irbesartan (Cz^bN^O) is dissolved. 

• Uniformity of Dosage Units <905); Meet the 

requirements 

JMPURITIES 

• ORGANIC 1MPURITIES 

Buffer, Mobile phase. System suitability sofution, 
Standard solution, Sample solution, Chromato- 
raphic system, and System suitability: Proceed as 
irccted in the Assay , 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result = (rjri) x 100 

ru - peak response of each impurity 
rr = sum of tne responses of all the peaks 

1 A suitable filter is Ac rod i sc, ma nu Facto red by Gelman Sciences and disirib- 
uted by Pall Corp. (www.pall.com). 
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Acceptance cnteria 

Irbesartan related compound A: NMT 0,2% 

Any other impurity: NMT 0.2% 

Totaf impunties: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

• Packaginc and Storage: Preserve in weli-ciosed 
containers. 

• USP Reference Standard* (11) 

USP Irbesartan RS 

USP Irbesartan Related Compound A RS 
1-Pentanoylamino-cyclopentanecarboxylic add [2'-{1 fi¬ 
let razo I - 5 -y l)-b i ph eny I -4-yl m et hy ł]-a m i de. 

C 2 5Hk>N & 0 2 446.54 


Irbesartan and Hydrochlorothiazide 
Tablets 


DEFINmON 

Irbesartan and Hydrochlorothiazide Tablets contain NLT 
90.0% and NMT 110.0% of the labeled amounts of 
irbesartan (C 25 H 2 fl N 6 0 ) and hydrochlorothiazide 
(C;H 8 CIN 3 0,S 2 ). 



IDENTIFICATION 
« A. INFRARED ABSORPTION (197K) 

Sample solution: Transfer the eontents of 1 Tablet, pre- 
viously crushed with a mortar and pestle, to a suitable 
vlaL Add 5 ml of acetone, sonicate for 10 min, and 
pass Lhrough a membranę fil ter of 0.45-pm porę sne. 
Evaporate the flltrate to dryness. 

* B. The relative retention times of the major peaks from 

the Sample solution correspond to those of the Standard 
solution, as obtained in the Assay. 

AS5AY 

* PROCEDURĘ 

Buffer: Disso!ve 1.36 g of monobasic potassium phos- 
phate in 900 mL of water, add 2 mL of triethylamine, 
and adjust with phosphoric add to a pH of 3.0 ± 0.1. 
Dilute further with water to 1 L. 

Mobile phase: Acetonitriie, methanol, and Buffer 
(13:20:67) 

Acidified water: Adjust with phosphoric acid (or so- 
drum hydroxide, if necessary) to a pH of 2,0 ± 0.1. 
Extraction solution: Methanol and Acidified water (7:3) 
Irbesartan standard stock solution: Dissolve USP 
Irbesartan RS in a suitable vofumetric fiask in methanol 
{1/5 of the volume of the fiask), and dilute with Exłrao 
tion solution to prepare a 0.6 mg/mL solution. Sonicate 
for 2 mtn. 

Hydrochlorothiazide standard stock solution: Dissolve 
USP Hydrochlorothiazide RS in methanol (1/20 of the 
volume of the fiask), and dilute with Extroction solution 
to prepare a OJ mg/ml solution. Sonicate for 2 min, 
Irbesartan related compound A standard stock solu¬ 
tion: 0.1 mg/mL of USP Irbesartan Related Compound 
A RS in methanol. Sonicate for 2 min, 

Benzothiadiazine related compound A standard stock 
solution: 0.05 mg/mL of USP Benzothiadiazine Related 
Compound A RS in methanol, Sonicate for 2 min. 
Standard solution: 0,24 mg/mL of irbesartan and 
0.02 mg/mL of hydrochlorothiazide from the Irbesartan 
standard stock solution and the Hydrochlorothiazide stan¬ 
dard stock solution in the Extraction solution 
System suitability solution: Prepare 0.05 mg/mL of 
USP Irbesartan RS, 0.005 mg/mL of USP Hydrochlorothi¬ 
azide RS, 1.0pg/mL of USP Irbesartan Related Com¬ 
pound A RS, and 3,0pg/mL of USP Benzothiadiazine 
Related Compound A RS in the Extraction solution from 
the re$pective Standard stock Solutions 


Sample stock solution: 0.75 mg/mL of Irbesartan from 
NLT 5 Tablets in a suitable volumętne fiask. Add Acidt * 
fied water up to 30% of the volume of the fiask, and 
sonicate until the Tablets disintegrate. Add methanol to 
fili the fiask up to 90% of the total volume. Sonicate for 
5 min, and stir. Dilute with methanol to volume, and 
pass through a fllter of 0.45-pm porę size. 

Sample solution: 0.225 mg/mL of irbesartan in the Ex* 
traction solution trom the Sample stock solution. [Notę— 
The hydrochlorothiazide concentration may vary de- 
pending on the ratlo of irbesartan to hydrochiorothia- 
zide in the Tablet.] 

Chromatographic system 
(See Chromatogropny (621 \ System Suitability.) 

Modę: LC 

Detector: UV 220 ntn 

Column: 4.6-mm x 25-cm; 5-pm packing LI 0 
Flow ratę: 1 .5 mL/min 
Injection volume: 10 pL 
System suitability 

Sampfes: Standard solution and System suitability 
solution 

Suitability reguirements 
Resolution: NLT 1.7 between irbesartan and 
irbesartan related compound A; NLT 1.7 between hy¬ 
drochlorothiazide and benzothiadiazine related com¬ 
pound A, System suitability solution 
Relative standard deviation: NMT 1.5% for both 
the irbesartan and hydrochlorothiazide peaks, Stan¬ 
dard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of C^H^eMaO and 
C 7 H B aN 3 04 S 2 in the portion of Tablets taken: 

Result = (ry/ts) x (Cs/Cy) x 1 00 

tu - peak area of irbesartan or hydrochlorothiazide 
from the Sample solution 

fs = peak area of irbesartan or hydrochlorothiazide 
from the Standard solution 
Cs - concentration of USP Irbesartan RS or USP 
Hydrochlorothiazide RS in the Standard 
solution (mg/mL) 

Cu = nominał concentration of irbesartan or 

hydrochlorothiazide in the Sample solution 
(mg/mL) 

Acceptance criteria: 90,G%-110.0% 

PERFORMANCE TESTS 
• Dissolution (711) 

Medium: OJ N hydrochloric acid; 1000 ml 
Apparatus 2: 50 rpm 

Time: 30 min 

pH 3.0 phosphate buffer: 1.36 g/L of monobasic po- 
tasslum phosphate fn water. Adjust with 10% phos¬ 
phoric acid to a pH of 3.0 ± 0,1. Th Ts solution is stable 
for 3 months. 

Mobile phase: pH 3.0 phosphate buffer, methanol, and 
acetonitriie (45:35:20) 

Irbesartan standard stock solution: Transfer 50 mg of 
USP Irbesartan RS to a 100-mL votumetric fiask. Ada 
15 mL of methanol, and sonicate for 5 min. Dilute with 
Medium to volume. This solution is stable for 14 days 
when stored at 4 

Hydrochlorothiazide standard stock solution: Trans¬ 
fer 20 mg of USP Hydrochlorothiazide RS to a 200-ml 
volumetnc fiask. Add 5 mL of methanol, and sonicate 
for 5 min. Dilute with Medium to volume. This solution 
is stable for 14 days when stored at 4°. 

Standard solution: Prepare on day of use dllutlons of 
the Irbesartan standard stock solution and Hydrochlorothi¬ 
azide standard stock solution in Medium as directed in 
the table below: 
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Label Claim of 
Irbesartan/ 
Hydrochlo¬ 
rothiazide 
(ma/Tabletl 

Volume of 
the 

Irbesartan 
standard 
stock so¬ 
lution 

(mU 

Volume of the 
Hydrochloro¬ 
thiazide 
standard stock 
solution (mL) 

Finał 

Volume 

(mU 

75/12.5 

15 

12,5 

100 

150/12,5 

30 

12.5 

100 

300/12,5 

60 

12*5 

100 

300/25 

60 

25.0 

100 


System suitability solution: Transfer 10 mg of USP 
irbesartan Related Compound A RS to a 100-mL volu- 
metric fiask. Add 5 mL of methanol, and sonicate to 
dissolye* Dilute with Medium to volume* Transfer 
10.0 ml of thłs solution, 5,0 mL of the Irbesartan stan¬ 
dard stock solution, and 12.5mL of the Hydrochlorothia- 
lide standard stock solution to a 100-mL yolumetric 
fiask. Dilute with Medium to vofume. 

Sampte solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-|im porę size, dfs- 
carding the first few mL 
Chromatographic system 
(See Chromatograpny {621\ System Suitability.) 

Modę: LC 

Detector: UV 272 nm 

Column: 4.6-mm x 25-cm; 5-pm packi ng L10 
Column temperaturę: 40° 

Flow ratę: 1*4 mL/min 
Injection volume: 25 pL 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability requirements 
ResoJution: NLT 2.0 between irbesartan and 
irbesartan related compound A, System suitability 
solution 

Relative standard dev!ation: NMT 2*0% for both 
the irbesartan and hydrochlorothiazide peaks, Stan¬ 
dard solution 

Calculate the pereentage of irbesartan and hydrochloro¬ 
thiazide di$solved: 

Result = (ruta) x (C s /L) x V x 100 

ru = peak response for irbesartan or 

hydrochlorothiazide from the Sample solution 
rs = peak response for irbesartan or 

hydrochlorothiazide from the Standard 
solution 

Cs - concentration of irbesartan or 

hydrochlorothiazide in the Standard solution 
L = label daim for irbesartan or 

hydrochlorothiazfde (mg/Tablet) 

V ~ yofurne of Medium (ml), 1000 
Toierances: NLT 80% (Q) of the labeled amounts of 
irbesartan (C^H^N^O) and hydrochlorothiazide 
{OHsCINjO-iSj) are dissofved* 

* Uniformity of Dosagł Uhits (905): Meet the 

requirements 

IMPURITIES 
Organie Impurities 

* Procedurę 

Ruffer, Mobile phase, Acidified water, Extraction so¬ 
lution, System suitability solution, Standard solution, 
Sample solution, Chromatographic system, and Sys¬ 
tem suitability: Proceed as directed in the Assay. 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of irbesartan related com¬ 
pound A in the portion of Tablets taken: 

Result = (ru/rs) x (Cg/Cu) x 100 


r y - peak response of irbesartan related 

compound A from the Sample solution 
rs = peak response of irbesartan from the Standard 
solution 

C s = concentration of USP Irbesartan RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of irbesartan in the 
Sample solution (mg/mL) 

Calculate the pereentage of oenzothiadiazine related 
compound A in the portion of Tablets taken: 

Result = (ru/rt) x (C s /Cu) x 1/F x 100 

ru = peak response of benzothradiazine related 
compound A from the Sample solution 
r 5 - peak response of hydrochlorothiazide from 
the Standard solution 

Cs = concentration of USP Hydrochlorothiazide RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of hydrochlorothiazide 
in the Sampte solution (mg/mL) 

F = re!ative response factor (see Impurity Table 1) 
Calculate the pereentage of any other individual 
impurity in the portion of Tablets taken: 

Result - (ru/ri) x 100 

ru - peak response of each other impurity in the 
Sample solution 

Tt - sum of the peak responses excluding 

hydrochlorothiazide and benzothiadiazine 
related compound A from the Sample 
solution 

Acceptance eritena 

Individual impurities: See Impurity Tobie h 
Totai impurities: NMT 1,5% (sum of aII the individ- 
ual unknown impurities, irbesartan related compound 
A, and benzothiadiazine related compound A) 


Impurity Table 1 


Name 

Relative 

Re tent i on 
Time 

Relative 

Response 

Factor 

Acceptance 

Crlteria, 

NMT 

Benzothiadiazine re¬ 
lated compound A 

0,15 

1*3 

1,0 

Hydrochlorothiazide 

0.18 

— 


Irbesartan related 
compound A 

0.86 

1.0 

0*3 

irbesartan 

1.00 



Any other indiyJdual, 
unidentified impurity 


1.0 

0.2 


ADDmONAL REQU1REMENT5 

• Packaging and Storage: Preserve in well-closed 
containers* 

* USP Reference Standard* (11) 

USP Hydrochlorothiazide RS 
USP Irbesartan R$ 

USP Irbesartan Related Compound A R$ 
l-Pentanoylam]no-cyclopentanecarboxylic acid [2'-(?H- 
tetrazoi-5-yi)-biphenyl-4-ylmethyl]-amide. 

C 2 sHmM 6 0 2 446.54 

USP Benzothiadiazine Related Compound A RS 
4-Amino-ó-chloro-1,3-benzenedisulfonamide, 
C 6 HsCIN 3 0*,Si 285.73 
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Irinotecan HydrochBoride 



C„H 3S N„0 6 ■ HCI. BHiO Anhydrous: 623,14 

Trihydrate: 677 . 18 

[1 # 4 y -Bipiperidine]-l'-carboxylic acid, 4,1 l-diethyl-3,4,12,14- 
tetrahydro-4-hydroxy-3,14-dioxO“l H-pyrano[3',4':6,7]in- 
do[izino[l,2-b]quFnolin-9-yi ester, monohydrochloride, tri¬ 
hydrate, (5)-; 

(+)-7-Ethyl-10-hydroxycannptothedne 10-[1,4'-bipiperidine]- 
V-carboxylate, monohydrochlonde, trihydrate 
[136572-09-3]. 

DEFINITION 

irinotecan Hydrochloride contains NLT 98,0% and NJVIT 
102,0% of C^H^N.^ ■ HCI, calculated on the anhydrous 
basis. 

IDENTIFICATION 
■ A, INFRARED AbSORPTION (197K) 

» E, The retentlon time of the major peak of the Sample 
solution corresponds to the irinotecan (5-enantiomer) 
peak in the Identification solution, as obtained in the test 
for Umil of Irinotecan Hydrochloride Enuntiorner. 

• C. Identification Tests—General, Chloride <191): A 

2-mg/ml solution meets the requirements of the tests. 

ASSAY 

• Procedurę 

Solution A: 2,8 g/i of monobasic sodlum phosphate 
monohydrate and 1,8 g/L of 1-octanesulfonic acid so- 
dium salt monohydrate in water 
Mobile phase: Acetonitrile, methanol, and Solution A 
(17:24:59) 

Diluent: Use Mobile phase adjusted with diluted hydro- 
chloric acid to a pH of 3.65 ± 0.1 5. 

Standard solution: 1 mg/ml of USP Irinotecan Hydro- 
chloride RS in Diluent 

Sample solution: I mg/mL of Irinotecan Hydrochloride 
in Diluent 

Chromatographic system 

(See Chromatograpny (621), System Suita bill ty.) 

Modę: LC 

Detector: UV 255 nm 

Colurrm: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
Injection size: 15jiL 
System suitability 
Sample: Standard solution 
SuilabiliLy reguirements 
Tai ling factor: NMT 1,5 
Relatwe standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of irinotecan hydrochloride 
(C^H^N.^ HCI) in the portion of Irinotecan Hydra¬ 
ch ioride taken: 

ftesult - (fu/rs) x (Cs/ Cu) x 100 

fu - peak area from the Sample solution 

rs -peak area from the Standard solution 


Cs = concentration of USP Irinotecan Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu ~ concentration of Irinotecan Hydrochloride in 
the Sample solution (mg/ml) 

Acceptance criteria: 98.0%-102.0% on the anhydrous 
basfs 

IMPURITIES 

* StESIDUE on Ignition <281): NMT 0.1% 

Delete the fothwlng: 

V Heaw Metals, Method II (231): NMT 10 ppm# (omem \ 

Jan-2010) 

o Limit of Irinotecan Hydrochloride Enantiomer 

Mobile phase: Hexane, dehydrated alcohol, and dieth- 
ylamine (250:250:1) 

Diluent: Dehydrated alcohol and diethylamine (250:1) 
System suitability solution: 0,1 mg/mL each of USP tri- 
notecan Hydrochloride RS and USP Irinotecan Related 
Compound D RS in Diluent 

Identification solution: 1 mg/mL of USP Irinotecan Hy- 
drochlonde RS in Diluent. [Notę—T h is solution is used 
for Identification test B .] 

Standard solution: 1.5 pg/mL of USP Irinotecan Re- 
fated Compound D RS in Diluent 
Sensitivity solution: 0,5 gg/mL of USP Irinotecan Re¬ 
lated Compound D RS in Diluent , from Lhe Standard 
solution 

Sample solution: 1 mg/mL of Irinotecan Hydrochloride 
in Diluent 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 370 nm 

Column: 4,6-mm x 25-trn; 10-pm packing L40 
Flow ratę: 1.0 mL/mm 
Injection size: 20 pi 
System suitability 

Samples: System suitability solution, Standard solution, 
and SensItMty solution 

[Notę—T he relative retentlon times for irinotecan re¬ 
lated compound D (P-enantiomer) and irinotecan (5- 
enantiomer) are 0.7 and 1.00, respectively.] 

Suitability reguirements 

Resolution: NLT 2.5 between irinotecan related com¬ 
pound D and irinotecan, System suitability solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 

Sensitivity: The irinotecan related compound D peak 
should bevlsibie, SensitMty solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of irinotecan hydrochloride 
P-enantiomer in the portion of Irinotecan Hydrochlo¬ 
ride taken: 

Result - (ru/rs) x {Cs/Cu) x 1 00 

ru - peak area of irinotecan related compound D 
from the Sample solution 

r s “ peak area of irinotecan related compound D 
from the Standard solution 
Cs - concentration of USP Irinotecan Related 

Compound D RS in the Standard solution 
(mg/mL) 

Cu = concentration of Irinotecan Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria 
P-enantiomer: NMT 0.15% 

[Notę—O n the basis of the synthetic route, perform ei- 
ther Organie Impurities Procedurę 1 or Organie Impuri- 
des Procedurę 2.] 
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« Organic Impurities Procedurę i (for Materiał Labeled 
as Produced by a Synthetjc PROCESS) 

Mobile phase, Diluent, Sample soiution, and Chromat- 
ographtc system: Proceed as directed in the Assay. 
System suitabiiity stock soiution: 0.01 mg/mL each of 
USP Irinotecan Related Compound B RS and USP Iri¬ 
notecan Related Compound C RS In methanol 
System suitabiiity soiution: 1*0 pg/mL each of USP Iri¬ 
notecan Related compound B RS and USP Irinotecan 
Related Compound C RS in Diluent, from System suita- 
bifity stock soiution 

Standard soiution: 2.0 |ig/mL of USP Irinotecan Hydro- 
chlortde RS in Diluent 

Sensitń/ity soiution: 0.5 pg/mL of USP Irinotecan Hy- 
drochloride RS In Diluent 
System suitabiiity 

Samples; System suitabiiity soiution. Standard soiution, 
ano Sensitivity soiution 

Suitabiiity regulrements 

Resolution: NLT 1.1 between irinotecan refated com¬ 
pound B and irinotecan related compound C, System 
suitabiiity soiution 

Relative standard deviation: NMT 2.0%, Standard 
soiution 

Signabto-noise ratio: NLT 10, Sensitiyity soiution 
Anafysis 

Samples: Sample soiution and Standard soiution 
Caleulate the percentage of each impurity in the por- 
tion of Irinotecan Hydrochloride taken: 

Result = (fu/rO x (Cif Cu) x 100 

ru = peak area of each impurity from the Sample 
soiution 

rj - peak area of irinotecan from the Standard 
soiution 

Ci = concentration of irinotecan hydrochloride in 
the Standard soiution (mg/mL) 

Cu = concentration of Irinotecan Hydrochloride in 
the Sample soiution (mg/mL) 

Acceptance criteria 

!ndividual impurities: See Tobie 7* [NOTĘ—Disregard 
any impurity peaks less than 0*05%*] 


Table 1 


Na me 

RelativG 

Retentłon 

Time 

Acccplanco 
Criteria, 
NMT ( 

Irinotecan related compound B 

0*55 

0*15 

Irinotecan related compound C 

0*60 

0*10 

Irinotecan hydrochloride 

1.0 

_ 

Any unspectfied impurity 


o.io 

Total irnourities 

_ 

0*5 


• Organic Impurities Procedurę 2 <for Materiał Labeled 
as Produced by a Semi-synthetic Process> 

Soiution A: 2*72 g/L of monobasic potassium phos- 
phate in water. Adjust with diłute phosphoric acid (1 in 
20) to a pH of 3*5 ± 0*05. 

Soiution B: Acetonitrile and methanol (3:2) 

Mobile phase; See labie 2. 


Table 2 


Time 

(mini 

Soiution A 

(W 

Soiution B 

(%> 

0 

80 

20 

40 

30 

70 

45 

30 

70 

50 

80 

20 

55 

80 

20 


Diluent: Acetonitrile, methanol, and Soiution A (1:1:2) 
System suitabiiity soiution: 0.1 mg/mL each of USP Iri 
notecan Hydrochloride RS and USP Irinotecan Related 
Compound A RS in Diluent 

Standard soiution: 1 pg/mL of USP Irinotecan Hydro¬ 
chloride RS in Diluent 

Sample soiution: 1 mg/mL of irinotecan Hydrochloride 
in Diluent 

Chromatographie system 

(See Chromatograpny {621), System Suitabiiity .) 

Modę: LC 

Detector: UV 220 nm 
Cofumn: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection size: 10|lL 
System suitabiiity 

Samples: Sys tem suitabifity soiution a n d 5 tandard 
soiution 

Suitabiiity reąuirements 

Resolution: NLT 3,0 between irinotecan and irinote¬ 
can related compound A, System suitabiiity soiution 
Relative standard deviation: NMT 2.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Caleulate the percentage of each impurity in the por- 
tion of Irinotecan Hydrochloride taken: 

Result = {ruin) x (Cy/C v ) x (1/0 x 100 

= peak area of each rndividual impurity from the 
Sample soiution 

n = peak area of irinotecan from the Standard 
soiution 

Cj = concentration of USP Irinotecan Hydrochloride 
RS in the Standard soiution (mg/mL) 

Cu = concentration of Irinotecan Hydrochloride in 
the Sample soiution (mg/mL) 

F - relative response factor for each individua! 

impurity (see Table i) 

Acceptance criteria 

lndividuai Impurities: See Table 3* [NOTĘ—Disregard 
any unspecified impurity peaks less than 0.05%*] 


Table 3 


Marne 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%! 

7-Desethyl irinotecan 4 

0.82 

0.77 

0.15 

Irinotecan 

1.00 

_ 

__ 

Irinotecan related 
compound 

1*15 

1*4 

0,15 

11 *Etbvl Irinotecan 1 

1.27 

0*63 

0.15 

Camptothecind 

i.35 

1.4 

0*15 

Irinotecan related 
compound B* 

1*50 

1*3 

0*15 

7- Eth y Ic a m ptoth ec i n 1 

1.76 

1.2 

0.15 


* (5)-4 -EtbyM-hydrcwy-1 H-pyrano[3',4':6,7JfndolEzino[l ,2-tr]quin- 
oline-3,14 (4H t 12tf)-dione-9 yf (1 ,4'-bipiperidine)4 CcarboxyUte, 
b (ę}_4 _F I by 1-4,9-rf ibydrn x y* 1 H-pyra no[ 3', 4':6 ,7 ] indol fzrno[ 1,2 to]qui n 
olrne-3,14(4tf, T 2K)-dione, 

£ {5>4 ( 8,11-TriethyM-hydroKy-l H-pyrano[3^^6,7jindoJizino[1,2-b]qiiirc- 
oltne-3,14(4 H, 12n)-dione-9-yl (1,4 r -bipiperidine)-l ''Carijoxylaie. 
d (S)'4'Ethyl-4-hydruxyn H-pyrano[3',4':ó,7]indofizino[1 J 2-b]qutn- 
oline-3 f 14(4K12H)-dione. 

0 (SH,]!-DiethyM,9-dihydroxy-lH-pyranol3t4':6,7]indDlizinop H 2-ijJqu!n- 
oilne-Ś,14(4HJ2H)-dEone. 

1 (S)-4,l 1-Diethyl-44iydroxy-l H-pyranolS^^ó^lindolfzinop^-bfauin- 
oline- 3,14{4 H, 12 HJ-dron e. 

«(5)-4 r 6,T 1-Trietby|-4 f 9-dihydmxy-^-pyrar>oI3t4 ł :6,7]mdolizirt0t1,2^}qui- 
nolłne*3 ( 14(4H,12b)-dione. 
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Table 3 (Continued) 


Name 

Relative 

Retention 

Time 

Relatlve 

Response 

Factor 

Acceptance 

trłterta, 

NMT 

7,11 -Diethyl-l 0-hy- 
droxy- 

carTiDtocheclrw 

2.05 

0.65 

0.15 

Any unspecified 
imDuritv 

— 

1.0 

0.10 

Total fmpurities 


.— 

0.50 


■ ł (5)-4-EthyM-hydroxy-1 tf-pyranolT^ó, 7]indoliztnop ,2-bjquin- 
oIine-3,14(4 ^ 12W)-diOne-9-yl (1,4'-bipiperidlne}*r-earboxylate. 
b (SM-EthyM^-dihydroKy-l /Tpyrano[3',4':6,7)mdo!izinG[1,2-b]quirv 
0lW3 r 14(4H # 12HVdi0fłe. 

c (S}4 t 8, T1 -TńethyM-hydro xy-1 H-pyrano[ 3',4';6,7](ndolizino[l ,2-f?Jquin- 
o Ei ne- 3,14(4 H f 12 H)-dione-9-y i (1,4'- blptperi d tne)-1 '-ca rboxy la te. 

* (5M-EthyM’hydroxy-1 H-pyrano[3l4T6, 7]indolfzino[1 ł 2-blquEn- 
oJine’3„l4(4Hj 2^)-dfone. 

e (S)-4,l 1 -Diethy!-4 f 9-dihydroxy-l H-pyrano[3' ł 4':6 p 7jirŁdolfzino[] ł 2-t]qu]n' 
o] i n e- 3,14(4 H, 12 H) d ‘One. 

1 (5)-4,1 l-Diethyl-4-hydroxy-1 W-pyrano[3 / ,4 , :Ć ł 7]indolizino[1 H 2-d]qLiin- 
olin e- X14 (4 H, 12 W)-cftone. 

9 (5}-4,8J 1-Triethyt-4,9-dHiydroxy-1 H’pyrano[^4 r :6 ( 7]indolizino{l,2-£j]qui- 
nolEne-3,14(4 H t 12H)-dlone, 

SFECIFIC TEST5 

• Microbial Enumeration Tests {61} and Tests for Specf 
fied IWtCROORGANiSMS (62); The total aerobic microbial 
count does not exceed 1000 cfu/g, and the total tom- 
bined molds and yeasts count does not exteed 100 cfu/ 

Ł 

• Water Determination, Method I (921): Between 7,0% 
and 9.0% 

ADDITIONAL REQUIREMENT5 

• Packacinc and Storage: Preserve in tight, light-resistant 
containers, and storę at controlled room temperaturę. 

• Labeling: If a test for Organie Impurities other than Proce¬ 
durę 1 is used, the labeling States the test with whith the 
artide tomplies. 

• USP Reference Standards (11) 

USP Irinotecan Hydrochloride R$ 

USP Irinotecan Related Compound A RS 
(5>4-Ethyl-4,9-dihydroxY-lH-pyranG[3',4':6,7]indoiizino 
[1,2-b]quinoline-3,1 4(4 tf,1 2hf)-d\one . 

C 2 oH lfi N 2 0 5 364,35 
USP Irinotecan Related Compound B RS 
(5)-4 ,11 -Diethy 1-4,9-d i hyd roxy -1 tf-pyranG[3',4';ó,7]in- 
doli2ino[l,2-6]quinoline-3/l4(4H, 12H)-dione, 
C 23 H 20 N 2 O 5 392,40 

USP Irinotecan Related Compound C RS 
(5)-9-[(1,4'-Bipipendine)-1 '<arbonyloxy]-4-methyl- 
11 -ethyl-3,4,12,14-tetrahydro-4-hydroxy-3,14-dioxo- 
1rt-pyrano[3 # # 4':6 # 7Jindolizino[1,2-b]qumoline 
hydrochloride. 

CwHmISUO* * HCI 609,11 
USP Irinotecan Related Compound D RS 
(fl)-9-[(1,4 # -BiplperidIne)-1 '-carbonyloxyT4,1 1 -diethyl- 
3,4,12,14-£etrahydro-4-hydroxy-3,l 4-dioxG-1 H-pyrano 
[V f A ł \6 t 7]indolizino[1,2-b]qumoline hydrochloride, 
tri hyd ratę. 

Cnrtj* N., 0 6 - HCI - 3 H 2 0 677.18 


Irinotecan Hydrochloride Injection 

DEFINITION 

Irinotecan Hydrochloride Injection is a sterife soiution of Iri¬ 
notecan Hydrochloride in Water for Injection, It contains 
NTL 90.0% and NMT 110,0% of the fabeled amount of 
irinotecan hydrochloride (ChHsiN^iO* * HCI * 3H*0), - 


IDENTIFICATION 

* A. Ultraviolet Absorption (197U) 

Sample soiution: 4 jug/mL 
Medium; Methanol 

* B. The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution, as 
obtained in the Assoy. 

ASSAY 
- Procedurę 

Buffer: Dissolve 2 g of sodium 1-bexanesuIfonate and 
2 ml of triethylamine in 1 L of water. 

Mobile phase: Acetonitrile and Buffer (34:66), Adjust 
with pnosphonc acid to a pH of 2.5. 

Standard soiution: 0.04 mg/ml of USP Irinotecan Hy¬ 
drochloride RS in Mobile phase. Son kation and shaking 
may be used to aid dśssolution. 

Sample soiution: 0.04 mg/mL of irinotecan hydrochlo¬ 
ride in Mobile phase from injection 
Chromatographk system 
(See Chromotography (621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-pm packing 17 
Flow ratę: 1 mL/min 
Injection volume: 10 jiL 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Tailing factor: NMT 2.5 
Reiative standard deviation: NMT 1.0% 

Analysls 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labefed amount of iri¬ 
notecan hydrochloride (CnbhsNjOfi - HCI - 3H 2 0) in the 
portion of Injection taken: 

Resuft - (ru/rs) x (Cs/Cu) x (Mrj/Mrz) x 1 00 

fu - peak area from the Sample soiution 

r$ = peak area from the Standard soiution 

Q - concentration of USP Irinotecan Hydrochloride 
RS in the Standard soiution (mg/ml) 

C u = nominał concentration of irinotecan 
hydrochloride in the Sample soiution 
(mg/mL) 

Mri = molecular weight of irinotecan hydrochloride 
(CuHwN^Ofi HCI ■ 3H a O), 67 7.1 8 
Ma = molecular weight of irinotecan hydrochloride, 
anhydrous (CsHmMOa • HCI), 623.14 
Acceptance crłteria: 90.0%-110.0% 

IMPURIT1E5 

* ORGANIC iMPURfTIES 

Soiution A: Dissolve 2 3 of sodium 1-hexanesulfonate 
and 1 mL of triethylamine in 1 L of water. Adjust with 
phosphoric acid to a pH of 2.5, 

Soiution B: Acetonitrile 
Mobile phase: See Table h 


Table 1 


Tims 

ftnfnl 

Soiution A 

f°M 

Soiution R 

0 

80 

20 

20 

80 

20 

50 

65 

35 

63 

50 

50 

£4 

80 

20 

70 

80 

20 


Diiuent: Acetonitrile, phosphoric acid, and Soiution A 
(500:15:500) 

System suitability soiution: 0,2 mg/ml of USP Irinote¬ 
can Hydrochloride RS and 0.4 pg/mL of irinotecan re- 
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lated compound E in Diiuent t added stepwise, jf neces- 
sary. Sonication may be used to aid dissolutson, 

Sample solution: 0,2 mg/mL of irinotecan hydrochlo¬ 
ride in Dfiuent from Injection 
Chromatographk system 
(See Chromotograpny (621 ) y System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm, 5-jum packtny LI 
Fiow ratę: 1 mL/min 
Temperatures 
Cofumn: 55° 

Sample: 15° 

Injection volume: 25 pi 
System suitability 
Sample: System suitabUity solution 
Suitability requirements 

Resolution: NLT 4.0 between irinotecan and irinote- 
can related compound E 
Analysis 

Sample; Sample solution 

Cale u la te the percentage of each impurity in the por- 
tion of Irinotecan Hydrochloride Injection taken: 

Result = (rufr T ) x (1 /F)x 100 

fi i = peak area of each impurity from the Sample 

solution 

r T - sum of the peak areas from the Sample 
solution 

F - relative response factor for each individual 
impurity (see Tobie 2) 

Acceptance criteria: See Tobie 2 * * 


tabie 2 


Name 

Re lat i 
Retention 
Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NIVIT (%ł 

Irinotecan related 
compound B J 

0.53 

0,74 

0,2 

Camptothean^ 1 * 

0.65 



Irinotecan 

1.00 



7-Ethyl- 

camDtothecin [J 

1.16 

— 

— 

Any unspeerfied im¬ 
purity 

— 

1.0 

0.2 

TotaJ impurities 

— 


1.0 


4 (S)-4, 1 1 -DiethyM H 9-dihydroxy-1 T/-pyrano[3 H ,4^6,7]indolizinG[1 ( 244qu>- 

nolme- 3, 14{4 H, 12H)-dione, 

* (5) -4-EthyM-hyd roxy-! H* pyrano[3', 4':6,7]i ndoli^i nof 1 ^ńlcjmnonne - 3, 
l4(4/T,12Ą-dione. U b a process impurity and is controlled in the API 
monograph, 

c Irinotecan related compound E. It is a process impurity and is controlled 
En the API monograph. 

d These process impurities are induded in the tablc for Identification only 
and are not induded In the Toto/ impurities. 

SPECIFIC TEST5 

* BACTERtAL Endotoxjns Test (85): NMI 0,83 USP Endo- 
toxin Units/mg of irinotecan hydrochloride 

* Steriuty Tests (71): Meets the reguirements when 
tested as directed for Test for Sterifity of the Product to Be 
Examined, Membranę Filtration 

* pH (791): 3.0-3,8 

* Particulate Matter in Injections (788): Meets the re- 
quirements for small-voiume injections 

* Other Rectuirements: Meets the requirements under In* 
jections and implanłed Drug Products (1) 

ADDITIONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in single-dose vials, 

protected from light. Storę at controlled room 
temperaturę. 


■ Labeung: La bel it to indicate that it is to be diluted with 
either 5% dextrose solution (USP) or 0.9% Sodtum Chlo- 
ride Injection (USP) prior to intravenous infusion* 

* USP reference standards (11) 

USP Irinotecan Hydrochloride RS 
USP Irinotecan Related Compound E RS 
(5)-4,11 -Diethyl-4-hydroxy-l H-pyrano[3',4 y :6,7]in- 
doiizino[1 ,2-D]qumoline-3, 14(4 H t 12H)-dione, 
CżzH^oN/O., 376.41 
USP Endotoxin RS 


Iron, Carbonyl 

Fe 55.85 

[7439-89-6], 

DEFINITION 

Carbonyl Iron is elemental iron produced by chemica! de- 
composrtion of purified iron pentacarbonyl. It is a pow- 
der, composed of spherital micropartides. !t contains NLT 
98*0% of iron (Fe), calculated on the as-is basis, 

IDENTIFICATION 

* A. 

Analysis; Dissolve a sample in a dilute minerał add* 
Acceptance eritena: Hyciroęien is evo]ved, and the re- 
sulting Solutions give a posilive test for Identification 
Tests — General (191), iron , Ferrous Saks. 

* B. 

Analysis: View a sample under a micmscope having a 
magnifying power of 500 or greater* 

Acceptance criteria: it appears as spheres built up with 
concentric shells. Its particie size is 45-75 pm* 

ASSAY 

* PROCEDURĘ 

Sample: 200 mg 

Blank: Proceed as directed in the Analysis , omitting use 
of the Sample, 

Titrimetric system 
(See Titrimetry (541).) 

Modę: Direct titration 
Titrant: 0.1 N ceric sulfate VS 
Endpoint detection: Potentrometnc 
Electrode system: Platinum indicating electrode and a 
srlver-silver chloride reference electrode (or an equiva- 
lent combination electrode) 

Analysis: Transfer the Sample into a 300-mL Erlenmeyer 
fiask. Add 50 mL of 2 N sulfuric acid, and dose the fiask 
with a stopper containing a Bunsen valve (madę by in- 
serting a glass tubę connected to a short piece of rub- 
ber tubing with a slit on the side and a glass rod in- 
serted in the other end and arranged so that gases can 
escape but air cannot enter). Heat on a steam bath to 
completely dissolve the Sample , [Notę—T he solution 
should be elear] Remove the fiask from the steam bath, 
and allow the solution to cool at room temperaturę 
with the stopper in place. 

Add a stir bar and 50 mL of recently boiled and cooled 
water to the fiask, Titrate the solution with the 7?fram 
through the inflection point. Perform a blank 
determination, 

CaJculate the percentage of iron (Fe) in the Sample 
taken: 

Result = {[(- V B ) x N x F]/W] x 100 

V s - Titrant vdume consumed by the Sample (mL) 

V B = 77frant volume consumed by the Blank (mL) 

N s actual Jilront normality (mEq/mL) 

F - equivalency factor, 55.85 mg/mEq 

W - Sample weight (mg) 
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Acceptance criteria: NIT 98.0% on the as-is basis 

IMPURITIES 

O Acid-Ensoluble Substances 
Sample: 1 g of Carbonyl Iron 

Analysis: Drsso!ve the Sample in 25 ml of 2 N su [furie 
acid, and heat on a steam bath until the evolution of 
hydrogen ceases, Filter through a tared filier crudble, 
wash the resldue willi waLer unLil free from suEfafe, dry 
at 105 p for 1 h, cool to room temperaturę, and weigh. 
Acceptance criteria: NMT 0.2%. The residue weighs 
NMT 2 mg, 

a EiEMENTAL Impłirities, Procedures <233} 

Acceptance criteria 
Arsenie: NMT 3 pg/g 
Lead: NMT 4 pg/g 
Mercury: NMT2pg/g 

5FECIFIC TEST5 

* PARTiCLE SlZE DlSTRBBUTFON ESTIMATION BY ANALYTICAL 
Sievinc, Test 5teves (786): NLT 100% passes through a 
200-mesh sieve and NLT 95% passes through a 
325-mesh sieve. 

ADDmONAL REQUIREMENTS 

# Paciłaging and Storage: Preserve in well-closed 

containers. 


iron Dextran lngectiora 

DEFINETION 

Iron Dextran Injection is a stenie, colloida! solution of ferric 
hydroxide in compEex with partially hydrolyzed Dextran of 
Iow mofecular welght, in Water for Injection. It contains 
NLT 95,0% and NMT 105,0% of the labeled amount of 
iron, It rnay contain NMT 0,5% of phenol as a 
preservative. 

IDENTIFICATION 

* A. To 1 mL of injection on a watch glass add 2 drops of 

ammonium hydroxide. No precipitate is formed. Add 

2 mL of hydrochforic add, and add 2 mL of ammonium 

hydroxide. A brown precipitate is formed, 

ASSAY 

• Procedurę for Iron 

Solution A: Transfer 2.64 g of calcium chloride dihy- 
dra te to a 1 000-mL vo[umetrtc fiask. Add 500 mL of 
water, and swirl to dt 5 solve, Add 5.0 mL of hydrochlork 
add, and diiute with water to voJume. 

Standard stock solution: 50 pg/mL of iron prepared as 
follows. Transfer 350 mg of ferrous ammonium sulfate 
hexahydrate to a 1 000-mL volumetnc fiask. Add water 
to dissolve, diiute with water to vofume, and mix. 

Standard Solutions: 1.0, 2,0, 3.0, 4.0, and 5.0 pg/mL 
of iron from Standard stock solution prepared as foilows. 
To separate 100-mL yoJumetnc flasks transfer 2,0, 4.0, 
6.0, 8,0, and 10,0 mL, respectlve]y, of Standard stock 
solution . Diiute the contents in each fiask with Solution 
A to vo!umc, and mix, 

Sample stock solution: Nominally equivalent to 
0.5 mg/mL of tron prepared as follows. Uslng a "to 
contain" pipet, transfer a votume of Injection, nominally 
equivalent to 100 mg of iron, to a 200-mL voEumetric 
fiask. Diiute with Solution A to yolume, and mix. 

Sample solution: Nominally equivalent to 4 pg/mL of 
iron in Solution A from Sample stock solution prepared as 
follows. Transfer 2.0 mL of Sample stock solution to a 
250-mL volumetric fiask, and diiute with Solution A to 
vo!ume. 

Instrumental conditions 

(See Atomie Ahsorption Spectroscopy (852).) 


Modę: Atomie absorption 

Analytical wavdengtn: Iron emisston linę of 248.3 
nm 

Lamp: Iron holiow-cathode 
Flame: Air-acetylene 
Blank: Solution A 
Analysis 

Samples: Standard Solutions and Sample solution 
Plot the absorbance of each of the Standard Solutions 
versus concentration, in pg/mL, of iron, and draw the 
stralght linę best fitting the five plotted points. From 
the graph so obtained, determine the concentration of 
iron, in ug/mL, in the Sample solution, Q. 

Calculate the percentage of the labeled amount of iron 
in the portion of Injection taken: 

Result = (Ca/ C T ) x I 00 

G = concentration of iron in the Sample solution , 
determined from the standard ca libra tl on 
graph (pg/mL) 

G = no mina I concentration of the Sample solution 
Oig/mL) 

Acceptance criteria: 95,0%-105.0% 

OTHEft COMPONENT5 

■ Anumicrobial Agents—Content, Phenol (341): NMT 

0.5% 

IMPURITIES 

* Content of Chloride 

Sample: Using a "to contain" pipet, transfer 10,0 ml of 
Injection to a 150-mL beaker, rinslng the pipet into the 
beaker with severa! smal! portEons of water. Add 50 mL 
of water and 2 mL of nitric acid. 

Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N silver nitrate VS 
Endpornt detection: PotentEometric 
Analysis: Titrate with Tltrant determlning the endpoint 
potenfiometrically uslng silver-glass electrodes. Each mL 
of Titrant consumed is equivalent to 3,545 mg of chlo¬ 
ride (Cl), 

Acceptance criteria 

For products labeled to contain 50 mg/mL of iron: 

G.48%-0.68% 

For products labeled to contain 75 or 100 mg/mL of 
iron: 0.8%-1.1% 

* NONVOLATILE RE5IDUE 

Sample solution: Using a "to contain" pipet, transfer 
1.0 ml of Injection onto 3-5 g of sand spread in a shal- 
Eow layer in a stainless Steel dish, the disii and sand 
having been previousfy dried and weighed. Rinse the 
pipet, with severat smali portions of water, onto the 
sand. 

Analysis: Evaporate the Sample solution on a steam bath 
to dryness, continue the dryrng in an oven at 105° for 
15 h, and weigh. 

Acceptance criteria 

For products labeled to contain 50 mg/mL of iron: 

28,0%-32.0% 

For products labeled to contain 75 mg/mL of iron: 

35.0%—40.0% 

For products labeled to contain 100 mg/mL of iron: 

37.0%-43.O% 

5PECIFIC TE5T5 

* pH (791): 4.5-7.0 

* Bacterial Endotoxins Test (85): NMT 0.50 USP Endo- 
toxin Units/mg of iron 

O Acute Toxicity 

Analysis: Select five mice, each weighing 18-25 g, 
maintained on an adeguately balanced diet. Injeet a 
dose of Injection, equivalent to 200 mg of iron/kg of 
body weight, fnto a tai! vein at a ratę of NMT 0.1 mL/s. 
Keep the mice under observation for 48 h after the En- 
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labie 1 


Probits (norma! devlates + 5) 

Corresponding to Percentages in the Margins 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

_ 

2,67 

2.95 

3.12 

3.25 

3.36 

3.45 

3.52 

3.59 

3,66 

10 

3.72 

3.77 

3.S2 

3.87 

3.92 

3,96 

4,01 

4,05 

4.08 

4.12 

20 

4,16 

4.19 

4.23 

4.26 

4,29 

433 

4,36 

439 

4.42 

4.45 

30 

4 .48 

430 

4.53 

4.56 

4,59 

4,61 

4,Ó4 

4,67 

4,69 

4,72 

40 

4.75 

4.77 

4.80 

4,82 

4,85 

4.87 

4.90 

4.92 

4.95 

4.97 

50 

5.00 

5,03 

5.05 

5.08 

5,10 

5,13 

5.15 

5.18 

5,20 

5.23 

60 

5.25 

5,28 

531 

533 

536 

539 

5.41 

£.44 

5.47 

5.50 

70 

5.52 

5.55 

5.58 

5.61 

5.64 

5.67 

5.71 

S.74 

5.77 

5.81 

80 

5.84 

S.88 

5.92 

5.95 

539 

6,04 

6.08 

6.13 

6.18 

6,23 

90 

6.28 

634 

6.41 

6.48 

6,55 

6,64 

6,75 

6.83 

7.05 

7.33 

— 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0,7 

0.8 

0.9 

99 

733 

737 

7.41 

7.46 

7,51 

7,58 

7,65 

7,75 

7.88 

8.09 


jection, If nonę of the mice show outward symptoms of 
toxlcity, the requrrements of the test are met. If any of the 
mice die within the observation period, select four groups of 
10 mice, each weighing 18-25g. Inject, intravenously, all 
mice of one group with one of the foflowing doses of fnjeo 
tion: 375, 500, 750, or 1000 mg of iron/kq of body weight 
Observe the mice for 7 days, and record the number of 
deaths in each group, tf morę than 16 mice die, calculate 
the LDso with log-doses and probits. The four doses of Injec- 
tion, in mg of iron per kg of body weight, are transformed 
to Xi = 2.574, x 2 - 2.699, Xj = 2.875, and x 4 = 3.000, The 
probits corresponding to the number of deaths observed in 
each group of 10 mice are designated y\ t y 2t jo, and y 4t 
respectivejy, and are given in Tobie 1 for mortalities from 
10% to 90%. For observed deaths of 0 and 10 adjacent to 
doses giving an intermediate mortafity, use the approximate 
probits 3.02 and 6.98, respectively; omit the end value (at 
xj or x 4 ) if not adjacent to an intermediate mortality, Since 
the information m a. probit varies with its expectation, as- 
sign each probit an approximate relative weight (w) for 
computing the LD$o of the In jection, as shown in Tobie 2. 


labie 2 


No, of 
Deaths 

0 or 10 

1 or 9 

2 or 8 

3 or 7 

4 to 6 i 

Weight 

_ 

0.3 

0.7 

1.0 

1.2 

13 


Calculate the weighted means; 


x = Z(wx)/Zw 


and 


y = Z{wy)/Zw 

from the sum of the weights, Zw t of the four (or three) 
acceptabie responses and the corresponding weighted 
surns of the log-doses, E(wx), and of the probits, I (wy), 
From the sums of the weighted products, I (wxv) t and of 
the weighted squares, z(wx 2 )> tompute the dope b of 
the log-dose-probit linę as: 

b — [Z(wxy) - xZ{wy)]l[Z{wx 2 } - xl(wx}] 

The LD^o for this safety test, in mg of iron per kg of body 
weight, is calcuiated as: 

LD 5 o - antilog[x * (5 - y)!h\ 

Acceptance critena: NLT 500 mg of iron/kg of body 
weight 


* ABSORPTION FROM INJECTION SlTE 

Analysis: Prepare a site over the semitendinosus musde 
of one leg of each of two rabbits by dipping the fur 
and disinfecting the exposed skin, Inject ea ch site with 
a dose of 0.4 mL/kg of body weight in the foliowing 
manner. Place the needle in the distał end of the 
semitendinosus muscle at an angle such as to ensure 
that the fuli length of the needle is used, then pass it 
through the sartorius and vastus medialis muscles. 

House the rabbits separately. Seven days after the injec- 
tion, sacrifice the rabbits, and dissect tne treafed legs to 
examine the muscles. 

Acceptance criteria: No heavy blade deposit of unab* 
sorbed iron compounds is observed, and the tissue is 
only lightly colored. 

* Other Requirements: Meets the requirements in Injee- 

tions and impianted Drug Products (1) 

ADDITIONAL R£QUIREMENT5 

* Packaging and Storage; Preserve rn single-dose or mul 

tiple-dose containers, preferably of Type I or Type II glass. 

* USP Reference Standards (11) 

USP Endotoxin RS 


Iron Sorbitex injection 

» Iron Sorbitex Injection is a stenie solution of a 
complex of iron, Sorbitol, and Citric Acid that is 
stabilized with the aid of Dextrin and an excess 
of Sorbitol. It contains not less than 94.0 percent 
and not morę than 104,0 percent of the labeled 
amount of iron. 

Packaging and storage—Preserve in single-dose contain¬ 
ers, preferably of Type I glass. 

Labeling—Label it to indicate Its exprration datę, which is 
not morę than 24 months after datę of manufacture. 

USP Reference standards (11)— 

USP Endotoxin RS 

Identification— 

A: To 1 mt of Injection add 5 mL of water and 1 ml of 
ammonium hydroxide: no precipitate is formed. 

B: To 1 mL of Injection add 0,1 mL of 3 N hydrochloric 
acid and 0.5 mL of potassium ferrocyanide TS: a dark blue 
precipitate is formed. 

C: To 1 ml of Injection in a separator add 4 mL of water 
and 10 mL of hydrochloric acid, and extract with three 
15-mL portions of isopropyl ether. Dilute the aqueous layer 
with water to 25 mL, and mix. To 0.5 mL of this solution 
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add 10 mL of water, 2 mL of 2 N sulfuric acid, and 10 mg of 
potassium periodate, altów to stand for 10 minutes, and 
then add 10 mL of 0.1 IM sodium arsenite. When the solu- 
tion is colorless, add 10 ml of a 1 in 250 solution of phenyl- 
hydrazine hydrochforide in 0,5 N hydrochloric add, Allow to 
stand for 10 minutes, add 1 mL of potassium ferricyanide 
solution (1 in 20), allow to stand for 15 minutes, and then 
add 3 mL of hydrochloric acid: a wme-red color is produced 
(presence of sorhitof). 

D: DiJute 1 mL of Injection with 50 mL of water, and to 
4 mL of this solution add 1 mL of 6 N sulfuric add and 
0.5 mL of phosphoric acid, mix, and allow to stand for 
about 5 minutes or unttl decolorized. Add 1 mL of potas¬ 
sium bromide solution (1 in 10) and 1 mL of potassium per- 
manganate solution {1 in 20). After 10 minutes, add hydro- 
gen peroxide TS, dropwise, to discharge the pink color. 
Transfer the solution to a smali separator, shake with 20 mL 
of soivent hexane, discard the water layer, and wash the 
hexane layer with 20 mL of water. To the washed hexane 
solution add 5 mL of a 1 in 25 solution of thiourea In so¬ 
dium borate solution (1 in 50), and shake the mixture: the 
aqueous layer that separates shows a yellow color ( presence 
of citric oda). 

Specific gravity (841): between U 7 and 1.19 at 20°. 
Viscosity—Captllary Methods <911): between 8 and 

13 centipoises, determined at 20° with a eapillary tubę vis- 
cometer, 

Bactenal Endotoxms Test (85)—It contains not morę 
than 10.0 USP Endotoxin Units per mL. 
pH (791): between 7.2 and 7.9. 

Limit of ferrous iron— Using a "to contatn" pipet, trans¬ 
fer 10 mL of Injection to a glass-stoppered, 125-mL fiask, 
rrnsing the pipet into the fiask with several smali portions of 
water. Add 5 mL of sulfuric acid, shake vigorously until de- 
coionzation is effected, add 2 drops of ortnophenanthroline 
T5, and immediately ti tratę with OJ IM ceric sułfate VS. Each 
mL of 0.1 N ceric sulfate is equivalent to 5.585 mg of fer¬ 
rous iron. The ferrous iron eontent is not morę than 8.5 mg 
per mL of Injection. 

Other requirement$—It meets the requirements under In- 
jections ona (mplonted Drug Products (1). 

Assay for iron— 

Standard preparation— Transfer an accurately weighed 
portion of ferrous ammonium sulfate, equivalent to about 
100 mg of iron (Fe), to a 300-mL Kjetdanl fiask, and pro- 
ceed as directed under Assoy preparation, beginnrng with 
"Add 10 mL of nitric acid," to obtain a Standard preparation 
having a known concentration of about 2 pg of iron per mL. 

Assay preparation —Using a "to contain" pipet, transfer an 
accurately measured volume of Injection, equ!valent to 
about 100 mg of iron, to a 300-mL Kjeldahl fiask, rinsing 
the pipet into the ffask with several smali portions of water. 
Add 10 mL of nitric actd, 10 mL of sulfuric acid, and a few 
glass beads, and boil the solution gently until fumes of suL 
fur trioxide appear Cool, add 3 mt of nitric acid, and heat 
gently agam until fumes of sulfur trioxide appear. Continue 
the addition of nitric add, followed by gentle boiling, until 
the solution is elear and light yelfow or green in color, and 
then boil for an additionai 30 minutes. Cool, cautiously add 
100 mL of water, and boil gently until solution is complete. 
Cool, transfer the solution to a 500-mL volumetric fiask, 
rinse the Kjeldahl fiask with several smali portions of water, 
dllute with water to volume, and mix. Transfer 5.0 mL of the 
solution to a second 500-mL volumetric fiask, add 100 mL 
of water and 1 g of ascorbic acid, difute with water to vol- 
ume, and mrx. 

Procedurę— Transfer 5.0-mL portions of the Standard prep¬ 
aration, of the Assay preparation, and of water to serve as 
the blank to separate, clean, dry test tubes, and to each add 
3.0 mL of a 1 in 1500 solution of 2,2'-bipyridine in 0.6 N 
lacial acetic actd, mix, and allow to stand for 15 minutes. 
oncomitantly determine the absorbances of the Solutions 


in 1 -cm celis at the wavelenqth of maximum absorbance at 
about 510 nm, with a suitable spectrophotometer, using the 
blank to set the instrument. Calculate the guantity, in mg, 
of iron in each mL of the Injection taken by the formula: 

(5OC/10 (Au/As) 

in which C is the concentration, in gg per mL, of the Stan¬ 
dard preparation; V is the volume, in ml, of Injection taken; 
and A u and Ai are the absorbances of the Solutions from the 
Assoy preparation and Standard preparation, respectively. 


Iron Sucrose Injection 

» Iron Sucrose Injection is a stenie, colloidal solu- 
tion of ferric hydroxide in complex with Sucrose 
in Water for Injection. It contains not less than 
95.0 percent and not morę than 105.0 percent of 
the labeled amount of iron. Sodium Hydroxide 
may be added to adjust the pH. !t contains no 
antimicrobial agent, chelating agent, dextran, 
gluconate, or other added substances. 

Pacfcaging and storage—Preserve in single-dose eon tai n- 
ers of Type I glass. Storę at eontrolled room temperaturę. 

Do not freeze. 

Laheling—Label it to state that it is for mtravenous use 
only. Label it to mdicate that when administered by intrave- 
nous mfusion, the Injection must be diluted with 0.9% So¬ 
dium Chloride Injection to a concentration of 0.5 to 2.0 mg 
of elementat iron per mL. Label it also to state the total 
osmolanty of the solution expressed in mOsmol per L. 

USP Reference standard; (11)— 

USP Endotoxin RS 
USP Sucrose RS 

Identification— 

A: Iron —To 2.5 mL of Injection add T 7.5 mL of water and 
5 mL of hydrochloric acid, mix, and heat for 5 minutes in a 
boiling water bath. Cool, add dropwise 1 3.5 N ammonium 
hydroxide until no further precipltation of ferric hydroxłde 
occurs, and filter. Wash the precipitate with water to re- 
move exeess ammonium hydroxide, dissolve the precipitate 
in a minimum volume of 2 N hydrochloric acid, and add 
suffitient water to make a volume of 20 mL. To 3 mL of the 
solution so obtained add 1 mL of 2 N hydrochlorie add and 
1 mL of potassium thiocyanate IS: the resulting solution 
(Solution 1) is red. To 1 mL of Solution 1 add 5 mL of amyl 
alcohol or ethyl ether, shake, and allow to stand: the or¬ 
ganie layer is pink. To a separate 1 -mL aliquot of Solution 1 
add 2 mL of mercurie chloride TS: the red color is dis* 
charged [iron (III) salts]. 

B: Sucrose —The retention time of the major peak in the 
chromatogram of the Assoy preparation corresponds to that 
in the chromatogram of the Standard preparation, as ob¬ 
tained in the Assay for sucrose, 

C: Moiecuior weight determinotion — 

Mobile phose —Dlssolve 7J2 g of dibasic sodium phos- 
phate dihydrate, 5.52 g of monobasic sodium phosphate, 
and 0.40 g of sodium azide in 2 L of water. 

Susfem suitabifity solution— Dtssolve 200 mg of high mo- 
lecular weight dextran and 100 mg of glucose in 20 mL of 
Mobile phase. 

Standard Solutions— Transfer about 20 mg of each poly- 
saccharide mo/ecular weight standard (5,000-400,000 Da), 
accurately weighed, to separate 5-mL volumetric flasks. Add 
4 mL of Mobile phase to each fiask, and allow each aliguot 
to stand at or below 25° for a minimum of 12 hours. After 
the agglomerate particles of each Standard solution have 
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swelled to their fullest extent, gently świr! each Standard 
solution until dissolved. [NOTE—The chromatograms of 
freshly prepared Standard Solutions regularly show a smali, 
unidentified secondary peak following the main peak, Dis- 
card the Standard Solutions if the secondary peak reaches 
half the height of the main peak.] 

Test solution —Transfer 5.0 ml of Injection to a 10-mL vol- 
umetric fiask, dilute with Mobile phase to vo Jurne, and mix. 

Chromotographic system (see Chroma tog raphy ( 621 )) The 
liquid chromatocjraph is eguipped with a refractive index 
detector maintained at a constant temperaturę of 45° and 
two 7.8-mm x 30-cm columns set up in series that contain 
packing L39 with porę sizes of 1000A and 120A, respec- 
tively. The column temperatures are maintained at 45 ± 2° 
and the flow ratę is about 0.5 ml per minutę. Chromato- 
graph the System suitability solution, and measure the peak 
areas as directed for Procedurę; the resofution, R , between 
dextran and glucose is not less than 4.0. Chromatograph 
the Standard Solutions f and measure the peak areas as di¬ 
rected for Procedurę . Using a suitable program, plot the re* 
tention times of the Standard Solutions and their moleoular 
weights to generate a third order (cubic) calibration curve. 
The correlation coefficient obtained is not less than 0.98. 

Procedurę— Separately inject equal volumes (about 25 til) 
of each Standard solution, trie System suitability solution , and 
the Test solution into the chromatograph, record the chro- 
matograms, and measure the retention times and peak ar* 
eas. The molecular weight of the complex is calculated from 
the calibration curve. Tne molecular weight distribution 
curve of the sam ple is siiced into fraction s* Calcu la te the 
weight-average moiecular weight, M w , as follows: 

l(A r M T )fZAr 

and the number-average molecular weight, Mn, as follows: 

UAtVJXAt/Mt) 

in wliich Ar is the area of each fraction of the sam ple distrn 
bulion; and Mj Is the corresponding mean moiecular weight 
of each fraction as determined from its retention trme on 
the calibration curve. The molecular weight distribution 
turve obtained for the Injection conforms to the following 
parameters; 

34,000-60,000 Da, 

M n = not less than 24,000 Da, and 
M w I Mn - not morę than 1.7. 

Specific gravity (841); not less than 1.1 35 and not morę 
than 1.165 at 20°. 

Bacterial Endotoxins Test (85) : not morę than 3.7 USP 
£ndotoxfn Units per mg of iron contained in the Injection. 
Alkalinity—Transfer 5 ml of Injection to a suitable vessel, 
and titrate with 0.1 N hydrach loric add VS with constant 
stirring to a pH of 7.4. Record the volume of 0.1 N hydro- 
chloric acicl V5 consumed, and calculate the alkaiinity of the 
injection as the volume of acid, in ml, consumed per ml of 
Injection. Not less than 0.5 ml and not morę than 0.8 ml 
of 0.1 N hydrach loric add V5 is consumed per ml of Injec- 
tion, 

pH (791): between 10.5 and 11,1 at 20°, 

Os mola Bity and Osmolartty (785), Osmolarlty: not less 
than 1150 mOsmol per L and not morę than 1350 mUsmol 
per L for the injection, The solution for test is prepared by 
diluting the Injection 1 in 10, 

Absence of low-inolecular weight Fe(ll) and tFe(lll) 
tomplexes—In the poiarograms obtained in the test for 
Umil of iron (II), no additional peaks are found. 

Turbidity—Transfer 0.5 g of Injection to a 150-mL beaker, 
add 100 ml of water, and with constant stirring adjust with 
0.1 N hydrochloric acid V5 to a pH of about 6.0, Remove 
the pH eleotrode from the solution. Adjust a light sourcę 
such that the beam hits the beaker at a parallet angle about 
2 cm below the surface of the 3iquid. The light must shine 


through to the surface, and the solution must not have any 
turbidity. Measurement must be carrled out in as dark a 
room as possible. Slowly add 0,1 N hydrochloric acid VS, 
dropwtse, until a slight but lasting turbidity develops. Re¬ 
cord the pH of the solution as the turbidity point of the 
injection: not less than 4.4 and not morę than 5.3. 
Particulate Matter in Injections (788)—Prepare a solu¬ 
tion of Injection (1 in 40) using water that has been passed 
through a f liter having a 1 .2-pm or finer porosity: meets the 
requirements for Light Obscuration Particie Count Test for 
smalf-volume injectfons. 
limit of iron (II)— 

Suppiementary electrolyte solution —Dlssofve 15.0 g of so- 
dium acetale in 100 mL of water, and adjust with 0.1 N 
acetic acid to a pH of 7.0. 

Procedurę— Transfer a suitable amount of Suppiementary 
electrolyte solution to a poiarographic celi equipped with a 
mercury drop electrode, With the electrode submerged in 
the liguid, bubble nitrogen through the liguid for 5 rninutes. 
Avoiding any undue exposure to air, immediately transfer a 
volume of Injection, accurately measured, equivalent to a 
concentration of about 20 to 120 of elemental iron per 
mL, to the poiarographic celi [notę —The sample must be 
analyzed immediately upon opening the Container] Record 
the polarogram from 0 mV and -1700 mV. The iron (III)/ 
iron (II) peak is detected at -750 ± 50 mV and the iron (II)/ 
iron (0) peak is detected at -1400± 50 mV, Measure the 
iron (IJ)/iron ((|f) peak responses obtained from the po- 
larogram, and perform a blank determination, Calculate the 
Iron (II) content, In % w/v, in the volume of Injection taken 
by the formula: 

[1- (2/R)] x Fe 

in which R is the peak response ratio of iron (II) to iron (III); 
and Fe is the total iron concentration, in % w/v, of the 
Injection. Not morę than 0.4% (w/v) of iron (II) is found. 
Content of chłońcie—Transfer about 12 g of fnjection, ac- 
curatefy weighed, into a 50-mL beaker. Add 40 ml of water, 
0.3 mL of 65% nitric add, and, while stirring, titrate with 
0.01 N silver nitrate VS, determining the endpoint potentio- 
metrically with silver-glass electrodes. Calculate the chloride 
content, in mg, of Injection taken. Each ml of 0.01 N silver 
nitrate consumed is equal to 0.3545 mg of chloride (Cl). 

The chloride content of the fnjection is not less than 
0.012% and not morę than 0.025%. 

Other regulrements—It meets Lhe requirements under In- 
jections and Implanted Drug Products (1). 

Assay for sucrose— 

Mobile phase—Pre parę a mixture of acetonitriie and water 
(79:21). 

Standard preparations —Dissolve an accurately weighed 
quantity of USP Sucrose RS in water, and ouantitatively di- 
fute with water to obtain Solutions having known concentra- 
tions of about 13, 16, 18, 21, and 23 mg of sucrose per mL, 

Assay preparotion —^Transfer about 1.875 g of Injection, 
accurately weighed, into a 25-ml fiask, add 1.25 ml of 
water, and mix. Add 1.25 ml of a monobasic sodium phos- 
phate solution, prepared by dissolving 30 g in 50 mL, and 
mix. Allow the resulting solution to stand for 10 rninutes to 
prccipitatc the colloidat ferric hydroxide, Dilute with water 
to volume, and mix. Centrifuge Lhis solution at 3000 rpm 
for 15 rninutes. Pass the resulting solution through a filter, 
discarding the first 2 mL of the filtrate, 

Chromotographic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a column compart- 
ment and a refractive index detector each maintained at a 
controlled temperaturę between 20° and 25° (±2 S ) and a 
4-mm x 25-cm column that contains packing L8, The flow 
ratę is about 2.0 ml per minutę. Chromatograph the Stan* 
dard preparations, and measure the peak areas as directed 
for Procedurę. The correlation coefficient obtained from the 
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Mnear regression of the Standard preparations ts not less Chan 
0.998. [notę—-T he retention time for sucrose is about 
8 minutes.] 

Procedurę —Separatefy inject equat vo!umes (about 20 j.lL) 
of each Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas For the major peaks. Plot the peak area for 
each Standard preparation versus concentration, in mg per 
mL, of sucrose, and draw the stratght linę best fitting the 
five plotted points. From the graph so obtained, determine 
the concentration, in mg per ml, of sucrose in the Assay 
preparation. Calcu!ate the quantity, in mg, of sucrose in 
each ml_ of Injection taken by the formula: 

CDG/W 

in which C is the concentration, in mg per mL, of sucrose in 
the Assay preparation; D is the dilution voJume of the Assay 
preparation; C is the denslty, in g per mL, of Injection taken; 
and Wis the weight, in g, of Injection taken, It contains not 
less than 260 mg and not morę than 340 mg of sucrose per 
mL. 

Assay for iron— 

iron stock soiution —Transfer about 350 mg of ferrous a ru¬ 
mom urn sulfate, accurately weighed, to a 1000-mL volumet- 
ric fiask, add water to dissofve, diTute with water to volume, 
and mix to obtain a soiution having a concentration of 
about 50 pg of iron per mL. 

Calcium chforide soiution —Transfer 2.64 g of calcium chlo- 
ride to a 1000-mL volumetne fiask, add 500 mL of water, 
and swirl to dissolve. Add 5,0 mL of hydrochioric add, and 
dilute with water to yolume. 

Standard preparations-^ To separate 50-mL volumetric 
flasks transfer 2.0, 4.0, 6.0, 8.0, and 10.0 mL of Iron stock 
soiution . Pif u te earh fiask with Calcium chloride soiution to 
volume, and mix to obtain Standard preparations having 
known concentrations of about 2.0, 4.0, 6.0, 8.0, and 
10.0 pg of iron per mL. 

Assay preparation —Using a "to contain" pipette, transfer 
2.0 ml of Injection to a 100-mL yolumethc fiask. Rinse the 
pipette severa! trmes with Calcium chforide soiution. Add 
5 mL of hydrochioric add, and swirl until the soiution turns 
yeilow, After the soiution has cooled to room temperaturę, 
di lute with Calcium chloride soiution to volume, and mix. Pi¬ 
pet 2.0 mL of this soiution to a 100-mL volumetric fiask, 
dilute with Calcium chloride soiution to yolume, and mix to 
obtain a soiution with a theoretical concentration of about 
8.0 ftg of iron per ml. 

Procedurę —Concomitantly determine the absorbances of 
the Standard preparations and the Assay preparation at the 
iron emission linę at 248,3 nm with a suitaole atomie ab¬ 
sorption spectrophotometer (see Atomie Absorption Spectros- 
copy (852)) enuipped with an iron hollow-cathode lamp and 
air-acetylene flame, using Calcium chloride soiution as a 
blank. Plot the absorbances for each Standard preparation 
versus concentration, in pg per mL, of iron and draw the 
straight linę best fitting the five plotted points. From the 
graph so obtained, determine the concentration, in jig per 
ml, of iron in the Assay preparation. Caleulate the guantity, 
in mq, of iron in each mL of the Injection taken by the 
formula: 


SC/V 

in which Cis the concentration, in j_ig per mL, of iron in the 
Assay preparation; and V is the volume of Injection taken. 


Isoetharine Hydrochloride 


OH 



C 13 H 21 NO 3 * HCI 2/5.// 

1,2-BenzenedioI, 4-[1 -hydroxy-2- 
[(1 -methylethyl)amino]butyl]-, hydrochloride. 
3,4-Dihydroxy-ot-[l-(isopropylamino)propyl]benzyl alcohol 
hydrochloride [2576-92-3], 

» Isoetharine Hydrochloride contains not less 
than 97.0 percent and not morę than 102,0 per- 
cent of CnHziNCh • HCI, calculated on the dried 
basis. 

Packagmg and storage—Preserve in tight containers. 

USP Reference standard* (11)— 

USP Isoetharine Hydrochloride RS 
Identification— 

A: Infrared Absorption (1 97 K), 

B: A soiution (1 in 100) responds to the tests for Chloride 
091), 

pH (791): between 4.0 and 5.6, in a soiution (1 in 100). 
Loss on drying (731)— Dry it at 100° for 4 hours: it loses 
not morę than 1 . 0 % of its weight, 

Aromatk keton es—Its absorptivity (see Ultraviolet-Visible 
Spectroscopy {& 57)) at 312 nm, determined in a soiution in 
0,01 N hydrochioric acid containing 2,0 mg per mL, is not 
morę than 0 , 20 . 

Assay-— 

Standard preparation —Disso!ve an accurately weighed 
quantity of USP Isoetharine Hydrochloride RS in fresnly pre- 
pared sodium bisulfite soiution (3 in 1000) to obtain a solu- 
tlon having a concentration of about 5 mg per mL. Transfer 
5.0 ml of this soiution to a 50-mL volumetric fiask, dilute 
with 0,17 N acetic add to yolume, and mix to obtain a 
soiution having a known concentration of about 500 j.ig per 
mL, 

Assav preparation —Transfer about 125 mg of Isoetharine 
Hydrocnloride, accurately weighed, to a 25-mL vofumetric 
fiask, dissoke In sodium bisulfite soiution (3 in 1000 ), dilute 
with sodium bisulfite soiution to volumą and mix. Transfer 
5.0 mL of this soiution to a 50-mL volumetnc fiask, dilute 
with OJ 7 N acetic acid to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
iiquid chromatograph is equipped with a 278-nm detector 
and a 4-mm x 30-cm column that contains packing LI. The 
mobile phase is OJ 7 N acetic add, having a flow ratę of 
about 2.2 ml per minutę. Chromatograph frve replicate in- 
jections of the Standard preparation , and record the peąk 
responses as directed for Procedurę; the relative standard 
deviation Is not morę than 3.0%. 

Procedurę —Using a microsyringe or sampling valve, chro¬ 
matograph 10 pL of the Standard preparation, and adjust the 
spęd men size and other opera ting parameters, if necessary, 
until satisfactory chromatography and peak responses are 
obtained. Chromatograph egual volumes of the Standard 
preparation and the Assay preparation, record the chromato- 
grams, and measure the peak responses. Calculate the 
quantity, in mg, of CnHziNCh * HCf in the portion of 
Isoetharine Hydrochloride taken by the formula: 

0.25 C(hu/hs) 

in which C Is the concentration, in pg per mL, of USP 
Isoetharine Hydrochloride RS in the Standard preparation; 
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and h u and h s are the peak responses obtained from the 
Assoy preparation and the Standard preparation, respectively. 


Isoetharine Inhalation Solution 


» Isoetharine Inhalation Solution is a stenie solu¬ 
tion of Isoetharine Hydrochloride in Purified 
Water. It may contain Sodium Chloride. It con- 
tains not less than 92.0 percent and not morę 
than 108.0 percent of the labeled amount of 
isoetharine hydrochloride (CnhbiNCh ■ HCI). 

Packaglfig and storage—Freserve in smali, tight contain- 
ers that are well-filled or otherwise protected from oxida- 
tion. Protect from light 

Labeling—The label indieates that the Inhalation Solution is 
not to be used if its color is pinkish or darker than slightly 
yellow or if it contains a predprtate. 

USP Reference standard* <T 1)— 

USP Isoetharine Hydrochloride RS 

Color and clarity— 

Standard so/ut/on—Transfer 2.0 mL of 0.100 N iodlne VS 
to a 500-ml volumetrtc fiask, dilute with water to volume, 
and mix. 

Procedurę —tfisuatly examine a portion of the Inhalation 
Solution (Test solution) in a suitable elear glass test tubę 
against a wbite background: it is not pinkish and it contains 
no precipitate. If any yellow color is obseryed in the Test 
solution i, concomitantly determlne the absorbances of the 
Test solution and the Standard solution inl-cmcellswitha 
suitable spectrophotometer set at 460 nm: the absorbance 
of the Test solution does not exceed that of the Stondard 
solution. 

Identification —Dilute the Inhalation Solution with water 
to obtain a solution containing about 2,5 mg of isoetharine 
hydrochloride per mL Apply 10-|iL portions of this solution 
and a solution of USP Isoetharine Hydrochloride R5 contain¬ 
ing 2.5 mg per mL to a thin-layer cnromatographic piąte 
coated with sitica gel mixture. Develop the piąte in a mix- 
ture consisting of r?-butyl alcohol, water, and formie acid 
(70:20:10) to a height of 12 to 14 cm above the point of 
application, Remove the piąte, and evaporate the solvents 
with the aid of warm, circulating air. Examine under short- 
wavelenqth UV light Spray the piąte with Folin-Ciocalteu 
phenol TS, and tnen expose to ammonia vapor until the 
isoetharine spots develop an intense blue colon the R f value 
and color of the pnneipal spot obtained from the solution 
under test correspond to those obtained from the Standard 
solution. 

Sterility Tests (71): meets the reąuirements. 
pH (791): between 2.5 and 5.5. 

Assay— 

Standard preparation —Prepare as directed in the Assoy 
under Isoetharine Hydrochloride. 

Assoy preparation —Transfer an accurately measured vol- 
ume of Inhalation Solution, equivalent to about 50 mq of 
isoetharine hydrochloride, to a 100 -mL volumetiic fiask, di¬ 
lute with 0.17 N acetic acid solution to volume, and mix, 

Chromatographic system —Proceed as directed in the As¬ 
soy under Isoetharine Hydrochloride. 

Procedurę —Proceed as directed for Procedurę in the Assoy 
under Isoetharine Hydrochloride. Calculate the guantrty, in 


mg, of C13H21NO3 ■ HCI in each ml of the Inhalation Solu¬ 
tion taken by the formula: 

0.1 (C/V)(hułh s ) 

in which V is the volume, in mL, of Inhalation Solution 
taken; and C, hu, and hs are as defined therein. 


Isoetharine Mesylate _ 

C,jHjtNOj ■ ChUOjS 335.42 
1,2-BenzenedioJ, 4-[1 -hydroxy-2- 
[(1-methyJethyf)amino]butyl]-, methanesuifonate (salt). 
3,4-Dihydroxy-a-[1 -(isopropylaminojpropyljbenzyl alcohol 
methanesuifonate (salt) [7279-75-6]. 

» Isoetharine Mesylate contains not less than 
97.0 percent and not morę than 102.0 percent of 
CijHjiNOj ■ CHtChS, calculated on the ctried 
basis. 

Packaging and storage—Preserve in tight containers. 

USP Reference standards (11) — 

USP isoetharine Hydrochloride RS 

Identification— 

A: It responds to the Thin layer Chromatographic Identifi¬ 
cation Test (201), the test solution and the Standard solution 
of USP Isoetharine Hydrochloride RS being prepared at a 
concentration of 2,5 mg per ml in methanol, the solvent 
mixture being n-butanol, water, and formie add (64:25:11), 
and the spots being located by spraying with sodium hy- 
droxide solution (1 in 10). 

B: Mix about 50 mg with about 200 mg of powdered 
sodium hydroxide, transfer the mixture to a smali test tubę, 
heat in a smali flame to fusion, and continua the heating for 
a few minutes tonger, Cool, add about 0.5 mL of water, 
then add a moderate excess of hydrochloric add, and 
warm; starch iodate paper placed over the mouth of the 
test tubę tums blue. 

Melting rangę (741): between 162° and 168T 
PH (791): between 4.5 and 5,5, in a solution (1 in 100). 
Loss on drying (731)—Dry it at 80° under vacuum at a 
pressure of not morę than 5 mm of mercury for 4 hours: it 
loses not morę than 1.0% of its weight 
Limit of keto precursor—Its absorptivity (see Ultraviolet - 
Visihle Spectroscopy (857)) at 312 nm, determined in a solu¬ 
tion in 0.01 N hydrochloric add containing 2,0 mg per mL, 
is not morę than 0.20, 

Assay— 

Mobile phase— Prepare a filtered and degassed mixture of 
0.1 M soaium sulfate in 0.8% acetic acid. Make adjustments 
if necessary (see 5ystem Suitability under C hromatography 
(621», 

Standard preparation— Transfer about 60 mg of USP 
Isoetharine Hydrochloride RS, accurately weighed, to a 
25-mL voiumetric fiask, add 4.0 ml of alcohol, and mix, 

Add 3 drops of 1 N hydrochloric acid, dilute with water tn 
volume, and mix. 

Assoy preparation— Transfer about 75 mg of Isoetharine 
Mesylate, accurately weighed, to a 25-mL volumetric fiask, 
add 4,0 mL of alcohol, and mix. Add 3 drops of 1 N hydra¬ 
ch lorfc acid, dilute with water to volume, and mtx. 

Chromatographic system (see Chromatography (621))—The 
!iquid chromatograph is eciuipped with a 254-nm detector 
and a 4.6-mm x 25<m column that contains packtng L9. 

The flow ratę is about 1.5 ml per minutę. Chromatograph 
the Standard preparation f and record the peak responses as 
directed under Procedurę: the relative standard deviation for 
replicate injections is not morę than 3.0%. 
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Procedurę —Separatefy injeet equal volumes (about 20 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the peak responses, Oalculate the guantity, in mg, of 
C 13 H 21 NO 3 * CH 4 O 3 S in the portion of Isoetharine Mesylate 
taken by the formuia: 

0m5C(335A2/275J7)(ru/r s ) 

in which C is the concentration, in pg per mL, of USP 
Isoetharine Hydrochioride RS in the Standard preparation; 
335.42 and 275,77 are the molecular weights ot isoetharine 
mesylate and isoetharine hydrochioride, respectively; and fu 
and r 5 are the peak responses obtained from the Assoy prep¬ 
aration and the Standard preparation, respectwely. 


Isoetharine Mesylate InhalatSon Aerosol 

» Isoetharine Mesylate Inhalation Aerosol is a so- 
lution of Isoetharine Mesylate in Alcohol in an 
inert propellant base. it contains not less than 
90.0 percent and not morę than 110.0 percent of 
the iabeled amount of isoetharine mesylate 
(Ci3H 2 ,N0 3 ■ CH 4 0 3 S). 

Packaging and storage— Preserve m smali, nonreactive, 
light-resistant, aerosol containers eguipped with me te red- 
dose valves and provsded with orał inhalation actuators. 

USP Reference standard; {11)— 

USP Isoetharine Hydrochioride RS 

Id e ntlf i rat i on-— 

A: Exjpel a guantity of Inhalation Aerosol, equivalent to 
about 12 mg of isoetharine mesylate, into 2 mL of metha* 
nol, dilute with methanol to 5 mL, and mix: this solution 
responds to Identification test A under isoetharine inhalation 
Solution. 

B: Expel a quantity of Inhalation Aerosol, equivalent to 
about 12 mg of isoetharine mesylate, into a test tubę, evap- 
orate on a steam bath just to dryness, and add 50 mg of 
powdered sodśum hydroxide, Heat in a smali flame to fu- 
sion, and continue heating for a few seconds longer. Cool, 
add about 0,5 mL of water, then add a moderate excess of 
3 N hydrochloric acid: starch iodate paper placed over the 
moutn of the test tubę turns blue, 

Alcohol Determination (611)—Weigh accurately a fifled 
Inhalation Aerosol Container, and record the weight. Invert 
the Container, and place the outlet tlp against the bottom 
of a 50-mL beaker containing 5 mL of water* Sfowly actuate 
the valve 10 times. Raise the unit above the contents of the 
beaker, and wash the outlet with 1 mL of water, Cofleet the 
washings rn the beaker, Dip the outlet stem in alcohol, 
shake to remove the solvent completely, air-dry the valve, 
and again weigh the Inhalation Aerosol Container. Record 
the weight of the expelled specimen. Transfer the contents 
of the beaker, with tne aid of 4 ml of water, to a glass- 
stoppered graduated cylinder, Determine the alcohol eon* 
tent of the test solution thus prepared by the gas-liquid 
chromatographic procedurę, 2 mL of dilute isopropyl alco- 
hol {15 in 100 ) being used as the intemal standard. Calcu* 
late the alcohol content of the Inhalation Aerosol taken by 
the formula: 

SV/W 

in which 5 is the percentage (w/v) of alcohol in the test 
solution; V is the total vo!ume, in mL, of the test solution; 
and W is the weight, in g, of Lhe expelled specimen taken: 
between 25.9% and 35.0% (w/w) of C^H^OH is found: 


Dose uniformity over the entire contents: meets the 
requirements for Metered-Dose Inhalers under Aerosoli , Nosal 
Sprays , Metered-Dose Inhalers , and Dry Powder Inhalers (601 )* 
Procedurę for dose uniformity— 

Ferro<itrate solution and Buffet solution —Prepare as di- 
rected under Epinephrine Assay (391), 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Isoetharine Hydrochioride RS in a freshly 
piepaied sodium bisulfite solution (1 in 1000 ), and dilute 
quantitative!y and stepwise with the same sodium bisulfite 
solution as necessary to obtain a solution having a known 
concentration of about 34 pg per mL. 

Test preparation —Discharge the minimum recommended 
dose into the sampłing apparatus and detach the inhaler as 
directed. Rinse the apparatus (fifter and interior) with two 
5.0*mL portions of a freshfy prepared sodium bisuffite solu* 
tion (1 In 500), and transfer the resulting Solutions guantita- 
tively to a 50-mL centrifuge tubę, Add 10 mL of chloroform, 
insert the stopper, shake vigorously for 5 minutes and cen* 
trifuae, Use the elear supernatant as directed in the Proce¬ 
durę\ 

Procedurę—Into three sępa ratę 25-mL volumetric flasks 
transfer the Test preparation , 10.0 mL of the Standard prepa¬ 
ration, and 10.0 mL of a freshly prepared sodium bisulfite 
solution (1 in 1000) to provide the blank. To each fiask add 
0.5 mL of Ferro-dtrate solution followed by 5 mL of Buffer 
solution . Dilute with the sodium bisulfite solution (1 in 
1000 ) to volume, mix, and ailow the coior to develop for 
10 minutes, Concomitantly determine the absorbances with 
a sustable spectrophotometer, in 5-cm cells, of the Solutions 
from the Test preparation and the Standard preparation rela- 
tive to the blank at the wavelength of maximum absorb- 
ance at about 530 nm. Calcu late the quantity, in pg, of 
C 13 H 21 NO 3 ■ CH 4 O 3 S contained in the minimum dose taken 
by the formula: 

10CW{335.42 / 2?SJ7)(A U /As) 

in which C is the concentration, in pq per mL, of USP 
Isoetharine Hydrochioride RS in the Standard preporation; N 
is the number of sprays dtscharged to obtain the minimum 
recommended dose; 335.42 and 275.77 are the mofecular 
weights of isoetharine mesylate and isoetharine hydrochlo- 
nde, respectively; and Au and A% are the absorbances of the 
Solutions from the Test preparation and the Standard prepo¬ 
ration, respectively. 

Assay— 

Mobile phase and Standard preporation —Proceed as di¬ 
rected in the Assay under Isoetharine Mesylate , 

Assay preporcjf/on—Weigh 1 Inhalation Aerosol Container 
with contents. !nvert the Container, and place the outlet tip 
against the bottom of a 5G*mL beaker containing 2,5 ml of 
0.01 N hydrochloric acid, Slowly actuate the valve about 90 
times (the weight of the assay specimen rs approximately 
5 g), Raise the unit above the contents of the beaker, and 
wash the outlet with a few mL of water. Colfect the wash¬ 
ings in the beaker. Dip the outlet stem in alcohol, shake to 
remove the so!vent completely, air-dry the valve, and then 
again weigh the Inhalation Aerosol Container, Record the 
weight of the expelled specimen. Transfer the contents of 
the oeaker to a 100-mL volumetric fiask with the aid of 
water, dilute with water to volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assoy 
under Isoetharine Mesylate . Caiculate the percentage of 
CuH^NO* ■ CH 4 O 35 in the portion of Inhalation Aerosol 
taken by the formula: 

0.01 (335.42 / 27$J7){C / W){r u /fs) 

in which W is the weight, in g, of Inhalation Aerosol taken; 
and the other terms are as defined therein. 
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Isofiupredone Acetate 



C 23 H 29 FO 6 420.47 

Preqna-l,4-diene-3,2Q-diDne, 21-(acetyloxy)-9-fluon>11,17- 
dthydroxy-, (11 /i)-* 

9-Ffuoro-n/3,1 7,21 -tnhydroxypregna-l ,4-dtene-3,20-dione 
21-acetate [338-98-7]. 

» Isofiupredone Acetate contains not less than 
97,0 percent and not morę than 103,0 percent of 
C 23 H 29 FO 5 , calculated on the dried basis. 

Packaging and storage—Preserve in well-closed, light-re- 
slstant containers. 

Labeling—La bel it to indicate that it is intended for veterl- 
nary use onfy. Where it is intended for use in preparrng 
injectable dosage forms, the labd States that it is sterile or 
must be subjected to further processmg during the prepara- 
tion of injectable dosage forms. 

USP Reference standards (11 }— 

USP Isofiupredone Acetate RS 
USP Prednisolone Acetate RS 
Identification, infrared Absorption (197M). 

Ab$orptivfty— 

Fest preparation: 25 mg in 2000 mL of afcohoL 
Procedurę —Proceed as directed under Uftraviolet-Visible 
Spectroscopy <857), and measure the absorbance at 240 nm; 
tne absorptivity is between 35.0 and 38.0. 

Specific rotation {7815}: between i-l 10° and + 120 °, 

Test solution: 10 mg per mL, in dioxane. 

Bacterial £ndotoxlns Test {85)—Where the la bel States 
that Isofiupredone Acetate is sterile or that it must be sub¬ 
jected to further processing during the preparation of inject- 
abfe dosage forms, it contains not morę than 125 USP En- 
dotoxin Units per mg of isofiupredone acetate. 

Loss on drying (731)—Dry it at 105° for 4 hours: It loses 
not morę than 1 , 0 % of its weight. 

Residue on ignilion {281): not morę than 0.5%. 
Chromatographic purity— 

Solution A —Prepare a mixture of water, methanol, aceto- 
nitrile, and glacial acetic acid (500:350:150:3), and degas. 

Solution B— Prepare a mlxture of aceton itr ile, methanol, 
and water (550:500:3), and degas. 

Mobile phase —Use variable mixtures of Solution A and So¬ 
lution B as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suito bili ty under Chroma¬ 
tography (621)), 

System suttobility solution —Oissolve accurately weighed 
quantities of USP Isofiupredone Acetate RS and USP Prednis¬ 
olone Acetate RS in Solution A to obtain a solution having 
known concentrations of about 0.03 mq of each per mL. 
Sonicate, if necessary, to dissolve* 

Test solution —Dissolve an accurately weighed quantitv of 
Isofiupredone Acetate in Solution A to obtain a solution nav- 
ing a concentration of about 0,3 mg per mL. Sonicate, if 
necessary, to dissolve. Use this solution within 16 hours. 

Chromatogrophic system (see Chromatography (621))—The 
liguid chromatograph is eouipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing L7. 

The flow ratę is about 1 mL per minutę. Proteet the column 


from temperaturę fluctuations. The chromatograph is pro- 
grammed as follows. 


Time 

(minutek 

Solution A 
<%) 

Solution B 
<%) 

Elu t i on 

0 

100 

0 

equi libra tion 

0-32.5 

100 

0 

jsocratic 

32.5—47.5 

100^0 

0->100 

linear gradient 

47,5-50,5 

0 

100 

isocratic 

50,5-5 1 ,5 

0^100 

1QG->0 

linear gradient 

51,5-61,5 

100 

0 

isocratlc 


Chromatograph the System suitabifity solution , and record 
the peak areas as directed for Proceaure: the retention time 
for isofiupredone acetate is between 21 and 26 minutes; the 
relative retention times are about 1.1 for prednisolone ace¬ 
tate and 1.0 for isofiupredone acetate; the resolution, R, be¬ 
tween isofiupredone acetate and prednisolone acetate is not 
less than 1.2; and the column effidency determined from 
isofiupredone is not less than 6000 theoretical plates. 

Procedurę —Inject a volume (about 50 uL) of the Test solu - 
tbn into the chromatograph, record the chromatogram, 
and measure the areas for the major peaks. Calculate the 
percentage of each im purlty in the portion of Isofiupredone 
Acetate taken by the formula: 

100 (r,/rj 

in which n is the peak response for each impurify; and n is 
the sum of the responses of all the peaks: not morę than 
1.0% of any individual impurky is found; and not morę 
than 2.0% of total impurrties is found, exduding those that 
are present in amounts less than 0.05%, 

Other requirements—Where the la bel States that it is 
sterile, it meets the reguiremenls for Stert lity Tests (71) when 
tested as directed for Direct Transfer Methoa under Test Pro- 
cedures. 

Assay— 

Mobile phase —Prepare a mixture of mb utył chloride, 
water-saturated n-butyl chloride, tetrahydrofuran, methanol, 
and glacial acetic acid (475:475:70:35:30). Make ad just¬ 
ments if necessary (see System Suitabifity under Chromatog¬ 
raphy (62 1)). 

Diluent— Use water-saturated chloroform, 

Internol standard solution —Dissolve an accurately 
weighed quantity of fluoxymesterone in Diluent to obtain a 
solution having a known concentration of about 0.9 mg per 
mL. 

Standard preparation^DlssoWe about 4 mg of USP Isoflu- 
predone Acetate RS, accurately weighed, in 8.0 ml of Inter¬ 
nol standard solution and 32.0 mL of Diluent 

Assay preparation— Transfer about 4 mg of Isofiupredone 
Acetate, accurately weighed, to a suitable Container. Dis- 
sofve in 8,0 mL of Interna! standard solution and 32*0 mL of 
Diluent , centrifuge, and use the elear chloroform portion. 

Chromatogrophic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing L3, The 
flow ratę is about 0.7 ml per minutę. Chromatograph the 
Standard preparation , and record the peak areas as oircctcd 
for Procedurę: the relatlve retention times are about 1.0 for 
Isofiupredone acetate and 1.2 for f!uoxymesterone; the reso- 
lutEon, R , between isofiupredone acetate and fluoxymester- 
one is not less than 2.0; and the relath/e standard deviation 
for replicate injections is not morę than 2,0%. 

Procedurę —Separately inject equal volumes (about 12pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the areas for the major peaks, Calculate the guantity, m 
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ma of C^H^FOe in the portion of Isoflupredone Acetate 
taken by the formuła: 

W s (Ru/Rs) 

in which W 5 is the weight, in mg, of USP Isoflupredone 
Acetate RS taken to prepare the Standard preporation; and 
Ru and are the peak area ratios of isoffupredone acetate 
to fluoxymesterone obtained from the Assay preporation and 
the Standard preporation, respecdvely. 


Isoflupredone Acetate Infectable 
Suspension 


» Isoflupredone Acetate Injectable Suspension 
contains not less than 90.0 percent and not morę 
than 115.0 percent of the labeled amount of iso- 
fiupredone acetate (C 23 H 29 FO 6 ). 



Packaging and storage—Preserve in single-dose or multi- 
ple-dose containers, preTerabfy of Type I gfass. 
lafoelirag—La bel tt to indicate that it is intended for veten- 
nary use only. 

USP Reference sftandartfs (11}— 

USP Endotoxin RS 
USP Isoflupredone Acetate RS 
USP Prednisofone Acetate RS 
identiflcation, Infrared Absorption (197M). 

Test specimen —Transfer about 25 mg of Injectable Sus¬ 
pension to a centrifuge tubę, add 20 ml of water, and 
shake well. Centrifuge, and dlscard the ltquid layer. Repeat 
this washing step with three additiona! 20-mL portions of 
water. Dry the materiał so obtained at 105 D for 3 hours. 
Baoterial Endo£oxins Test (85)—It contains not morę 
than 125 USP Endotoxin Units per mg of isoflupredone ace¬ 
tate. 

Sterility Tests {71 )—It meets the reguirements when 
tested as directed for Membranę Filtra don under Test for Ste - 
rifity of the Product to be Examined* 
pH (791): between 5,0 and 7.5. 

Other requirementS“ft meets the reguirements under in- 
jections and Implanted Drag Products (1). 

Assay— 

Mobile phase, Diluent, Iniemal sfor?dard solution , Standard 
preporation , and C hromatographk system —Pfoceec! as di¬ 
rected in the Assay under Isoflupredone Acetate. 

Assay preporation —Transfer an accurately measured vol- 
ume of Injectable Suspension, equivalent to about 4 mg of 
isoflupredone acetate, to a sultable Container. Add 8.0 mL of 
Internal standard solution and 32.0 mL of Diluent, and swirl 
to dissofye. 

Procedurę—-Proceed as directed for Procedurę in the Assay 
under Isoflupredone Acetate. Calculate the auantity, in mg, 
of isoflupreaone acetate (C^hhaFOs) in eacn mL of Inject- 
abie Suspension taken by the formula: 


(Ws/V){Ra/Rs) 


in which Vis the volume, in mL, of Injectable Suspension 
taken to prepare the Assay preporation; and the other terms 
are as derined therein. 


Isoflurane 




C 1 H 2 CIF 5 O 184.49 

Ethane, 2-chioro-2-(difluoromethoxy)-l, 1,1 -tnfluoro-; 
1-Chloro-2,2,2-trif3uoroethyJ dlfluoromethyl ether 
[26675-46-7], 

DEFINITION 

Isoflurane contains NLT 99,9% and NMT 100.0% of 
isoffurane {C3H2GF5O), 

IDENTIFICATION 

e A. The IR absorption spectrum of Isoflurane, obtained 
using a gas celi, exhibits maxima only at the same wave- 
lengfhs as those of a similar preparation of USP Isoflurane 
RS. 

ASSAY 
» Procedurę 

Analysis: Using the results from the test for Organie im - 
purities, calcu late the percentage of isoflurane 
(C3H2CIF5O) in the sample of Isoflurane taken by sub- 
tracting the sum of percenfages for the Impurlties 
found from 100 . 0 %. 

Acceptance criteria: 99.9%-l 00.0% 

IMPURIT1ES 


C hangę to read: 


# CHLOR]DE 

Sample solution: Pipet 10 mL of Isoflurane into a suita- 
bie vessel containlng 60 mL of isopropyl alcohol and 
4 drops of dilute nitric acid ( 1 : 1 ), and stir to dissolve, 
Analysis: Titrate potentlometrically with *0,002 N silver 
nitra te in isopropyl alcohol VS+±usm 
Acceptance criteria: NMT 241 mL is reguired (NMT 
10 ppm) 

o limit of Fluoride 


Use pfastieware throughout this test. 

Buffer: Dissolve 110 g of sodium chloride and 1 g of 
sodium citrate in 700 mL of water in a 2-L volumetric 
fiask. Cautiously add 150 g of sodium hydroxide, and 
dissolve with snaking. Cool to room temperaturę, and, 
while stirring, cautiously add 450 mL of glacial acetic 
acid to the cooled solution. Cool, add 600 mL of iso¬ 
propyl alcohol, dilute with water to volume, and mix. 
The pH of this solution is between 5.0 and 5.5. [NOTĘ— 
This solution may be used for 6 weeks if stored at room 
temperaturę.] 

Solution A: Transfer 55 mg of USP Sodium Fluoride R5, 
previousfy dried at 150° for 4 h, to a 25-mL volumetric 
fiask. Add 5 ml of water, and mix to dissolve, Add 
I.OmL of 0.0025 N sodium hydroxide, dilute with 
water to volume, and mi*. Each mL of this solution 
contains 1 mg of fluoride ion. Storę in a tightly closed 
plastic Container. [NOTE—This solution may be used for 
2 weeks if stored in a refrigerator.j 
Standard stock solution 1: 2.0 pg/ml of fluoride in 


water from Solution A 
Standard stock solution 2: 
water from Solution A 
Standard stock solution 3: 
water from Solution A 
Standard stock solution 4: 
water from Solution A 
Standard solution 1: I.Ojjg/mL of fluoride in Buffer 
from Standard stock solution 1 


6.0 pg/ml of fluoride in 
10.0 pg/mL of fluoride in 
20.0 fig/mL of fluoride in 
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Standard soiutron 2: 3.0tig/mL of fluoride in Buffer 
from Standard stock solution 2 
Standard solution 3: 5,0 pg/ml of fluoride m Buffer 
from Standard stock solution 1 

Standard solution 4: 10.0|ig/mL of fluoride in Buffer 
from Standard stock solution A 
Sample solution: Shake 50.0 ml_ of Isoflurane with 
50,0 mL of water for 5 min, and allow the liquids to 
separate completeiy, Transfer 25.0 mL of the water layer 
to a 50-mL yolumetric fiask, dilute with Buffer to vol- 
ume, and mjx, 

Analysts 

Samples: Standard Solutions 1-4 and Sample solution 
(See pH <791)0 

Concomitantly measure the potentials in mV, of Stan¬ 
dard Solutions 1—4 a nd the Sample solution with a pH 
meter tapabfe of a minimum reproducibility of ±0.2 
mV and equipped with a fluoride ion electrode and a 
plass-sleeved calomei reference electrode or a double- 
runction fluoride lomselective combtnation electrode. 
When taldng measurements, immerse the electrodes in 
the solution under test, which has been transferred to 
a 150-mL beaker containing a polytef-coated stirring 
bar. Allow to stir on a magnetic stirrer with an insu- 
lated top until eguiltbrium is attained (1-2 min), and 
record the potential. Rinse and dry the electrodes be- 
tween measurements, taking care to avoid damaging 
the crystal of the fluoride ion electrode. 

A satisfactory response is achieved if the difference in 
potential between the potentials obtained with Stan¬ 
dard solution 1 and Standard solution 4 f having fluoride 
concentrations of 1.0 and lO.Opg/mL, respectivefy, is 
in the rangę of 50-60 mV. Plot the logarithm of the 
fluoride ion concentrations, In pg/mL, of Standard Solu¬ 
tions i^ versus potential, in mV. From the measured 
potential of the Sample solution and the standard re¬ 
sponse linę, determine the concentration, in pg/mL, of 
fluoride in the Sample solution , 

Acceptance criteria: NMT 5 pg/mL of fluoride in the 
Sample solution [NMT 0.001% (w/v) fluoride rn 
Isoflurane] 

* Nonvolatil£ Residue 

Analysts: Transfer 10.0 mL of Isoflurane to a suitable 
weighed evaporating dish, evaporate with the aid of a 
current of air or stream of nitrogen to dryness, and dry 
the residue at 5Q D for 2 b, 

Acceptance criteria: The weight of the residue does 
not exceed 2.0 mg. 

* ORCANIC IftlPLFRITIES 

Standard stock solution: To a suitable tared viai, fitted 
with a septum, add 20 mL (29.8 g) of Isoflurane. Seal 
and reweigh the vial to determine the weight of the 
Isoflurane added. To this vial sequentially add 20 pL 
(30 mg) of USP Isoflurane Related Compound A RS, 

21 pi (30 mg) of USP isoflurane Related Compound B 
RS, and 38 pL (30 mg) of USP Acetone RS. Record the 
weight after the addition of each impurity and deter¬ 
mine the total weight 

Cakulate the percentage of each impurity in the Stan¬ 
dard stock solution: 

ResuJt ^ (W,IW T ) x Pi 

W t - weight of each impurity added (g) 

Wt = total weight of the Standard stoci solution (g) 

Pt = purity of each impurity added (%} 

Standard solution: To a sułtanie tared vial, fitted with a 
septum, add 10 mL (15 g) of Isoflurane. Seal and re¬ 
weigh the via! to determine the weight of the Isoflurane 
added. To this vial add 300 pL of the Standard stock 
solution, and record the weight to determine the 
weight of the Standard stock solution added and the 
finaf weight of the Standard solution . 


Cakulate the spiked concentration (Q) of each impurity 
in the Standard solution : 

Result = (Wt/Wr) x Q 

Wi - weicjht of the Standard stock solution added 

W T = total weight of the Standard solution (g) 

C = concentration of each impurity in the Standard 
stock solution (%) 

System suitability solution: To a suitable vial, fitted 
with a septum, add 10 ml (15 g) of Isoflurane. Seal the 
viaf. To this vial add 100 pL of the Standard stock 
solution . 

Sample solution: Isoflurane 
Chromatographic system 

(See C hromatograpny (621), System Suitability.) 

Modę: GC 

Detector: Flame ionization 

Column: 032-mm x 60-m; fused-siitca capillary coated 
with a 1.0-pm film of G16 
Carrier gas: Helium 

Flow ratę: 1.7 mL/min (constant flow modę) 
Temperatures 
fnjection port: 1 75° 

Detector: 200° 

Column: See Tobie 7. 


labie 1 


Inltlal 

Temperaturę 

n 

Temperaturę 
Ramp 
{ V mini 

Finał 

Temperaturę 

n 

Hołd Time 
at Finał 
Temperaturę 
(mini 

40 


40 

8 

40 

10 

170 

4 


Injection voiume: 2 pl 
Injection type: Split; Split ratio, 23:1 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability requ»rements 
Tailing factor: NMT 1,5 for acetone, Standard 
solution 

Relative standard deviation: NMT 5% each for 
isoflurane related compound A, isoflurane related 
compound B, and acetone, Standard solution 
Signal-to-norse ratio: NLT 15 for isoflurane related 
compound B, System suitability solution 
Analysts: Injections of Isoflurane used to prepare the 
Standard solution must be madę to es ti ma te the amount 
of known impurities that may be present in the solvent. 
The finał concentration of each impurity is equaJ to the 
concentration of the impurity added plus the concen¬ 
tration inherent in the matrix. 

Samples: Standard solution and Sample solution 
Cakulate the finaf concentration (Q of each impurity 
in the Standard solution: 

Resuft = [r u f(r$ - r v ) x C 5 ] + Q 

ry = peak response of each impurity from the 
Isoflurane used as the solvent 
fi = peak response of each impurity from the 
Standard solution 

Ci = spiked concentration of each impurity in the 
Standard solution (%) 

Cakulate the percentage of isoflurane related 
compound A, isoflurane related compound B, and 
acetone observed in the Sample solution , which are 
also present in the Standard solution : 

Result = (ru/n) x Q 
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fu - peak response of each impurity from the 
Sample solution 

rs ~ peak response of each impurity from the 
Standard solution 

Cr = finał concentration of each impurity in the 
Standard solution (%) 

Calcufate the percentage of ail other impurities: 

Result = (fuiri) x Q x (1 (F) 

fu - peak response of the impurity from the 
Sample solution 

rs - peak response of Esoflurane refafed compound 
S from the Standard solution 
Cs = finał concentration of USP Isoflurane Related 
Compound B RS in the Standard solution (%) 
F ~ relatjve response factor reJative to isoflurane 
related compound B (see Table Z) 
Acceptance criteria: See Table 2. 


Table 2 


Name 

Relative 

Retention 

Time J 

Relative 

Response 

Factor* 3 

Acceptance 
Criteria, 
NMT (°/o) 

Dichloroisoflurane^ 

0.41 

0.28 

0.003 

Isoflurane isomer^ 

0.43 

0.87 

0.003 

isoflurane related 
cornoound A 

0.46 

— 

0.01 

Isoflurane reiated 
compound B 

0,56 

1.00 

0,007 

Chloroisoflurane 11 

0.59 

0.35 

0,003 

Acetone 

0.79 

_ 

0.008 

Isoflurane 

1.00 

_ 

_ 

Any Indmduai 
unspedfied 
impurity 

— 

1.00 

0.003 

Total impurities 


— 

0.1 


J Re Li Li ve to Esoflurane. 
b Rdative to isoflurane related compound B. 
c 1,1 -Dichloro-l-tchlorodiNuoromethoKy^^^-tnfluoroethane, 
d 2 -(Ch lorod i fiu o ro meth oxy)-1,1,1 -1 rlf I uo roetha n e. 

L ‘1,1 -Didiloro-l -(difluoromethoxy)-2,2,2-triftuaroethane. 

SPECIFIC TEST5 

* Refractwe Index (831): 1299£M.3005 at 20° 

® Water Determination {921), Method i : NMT 0.10% 

Add the following: 

A * Acidity or Alk al inst v 

Sample; Transfer 5 mL of isoflurane and 2 ml of carbon 
dfoxide-free water to a 10-mL glass-stoppered gradu- 
ated cylinder, shake for 3 min, and atlow the iayers to 
sępa ratę. 

Analysis: Test the agueous fayer (upper) with both red 
litmus paper and bJue litmus paper. 

Acceptance criteria: The agueous layer is neutral to lit¬ 
mus paper. The aqueous phase should not tum the red 
litmus paper blue, nor should it turn the blue litmus 
paper red.Auswo 

ADDiTIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight containers. 

Storę at controlied room temperaturę. Replace the cap 

securely after each use. 

0 USP Reference Standards {11) 

USP Acetone RS 

USP Isoflurane RS 

USP Isoflurane Related Compound A RS 
l -Chloro-2 / 2,2-tnfluoroethyl chiorodifluoromethyl ether. 
CaHCbFsO 218,94 


USP Isoflurane Related Compound B RS 
2,2,2-Trifluoroethyl difluoromethyl ether. 
C 3 H 3 FsG 150.05 
USP Sodium Ftuorrde RS 


Isoleydne 



C 6 Hi 3 NG 2 131,17 

L-lsoleudne [73-32-5]. 

DEFINITION 

Isoleucine contains NIT 98.5% and NMT 101.5% of L-iso- 
leucine (CeHuNO^), calculated on the dried basis* 

IDENTIFICATION 
0 A. Infrared AbSORPTION (197K) 

AS$AV 
0 Procedurę 

Sample: 130 mg of Isoleudne 
Blank: Mix 3 mL of formie acid and 50 mL of glacia! 
acetic acid. 

Titrimetric system 
(See Tkrimetry (541).} 

Modę: Direct titration 
Titrant: 0.1 N perchloric add VS 
Endpoint detection: Potentiometric 
Analysis: Dissolye the Sample in 3 mL of formie add 
and 50 mL of glaciaI acetic acid. Titrate with the Titrant 
Perform the blank determination. 

Calculate the percentage of L-isoleucine (GńHnNCh) in 
the Sample taken: 

Result ^ {[(Vs - V B )xNx f\/W\ x 100 

Vs = Titrant volume consumed by the Sample (mL) 

V B - Titrant voiume consumed by the Blank (mL) 

N - actual normallty of the Titrant (mEq/mL) 

F ~ equivalency factor, 131.2 mg/mEq 
W - Sample weight (mg) 

Acceptance criteria: 98.5%-101.5% on the dried basis 

IMPURITIES 

0 RES1DUE ON IGNETION (281): NMT 0.3% 
o Chlorjde and Sulfate, Chlońde (221) 

Standard solution: 0,50 mL of 0.020 N hydrochloric 
acid 

Sample: 0.73 g of isoleudne 
Acceptance criteria: NMT 0,05% 

« Chloride and Sulfate, Suifate (221) 

Standard solution: 0,10 mL of 0.020 N sulfuric acid 
Sample: 0.33 g of Isoleudne 
Acceptance criteria: NMT 0.03% 
o Iron (241): NMT 30 ppm 


Detete the foltowing: 

•* Heaw Metals, Method l {231}: NMT 15 ppm# coiu v 

jan-Z018j 

* Related Compounds 

Buffer solution: 0.2 M monobasic sodium phosphate, 
Adiust with phosphoric acid to a pH of 2.8, 

Mobile phase: Acetonitrile and Buffer solution (2:98) 
System suitability solution: 0,25 mg/mL each of USP L- 
Leucine RS and USP L-lsoleudne RS in Mobile phase 
Standard solution: 0,025 mg/mL of USP i-Leucine RS 
in Mobile phase 
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Sam ple solution: 5.0 mg/mL of Isoleudne in Mobile 
phose 

Chromatographk system 

(See Chromatograpny (621), System Suit obili ty.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 15-cm; 3-|im packing LI 

Column temperatura: 40° 

Flow ratę: 1 mL/min 
Injeetron volume: 20 pL 
System suitabiffty 
Sample: System suitobility solution 
[Notę —The relative retention times for isoleudne and 
ieucine are 0.9 and 1.0, respectively.] 

Suitability requ(rements 

Resofution: NLT 1.5 between Ieucine and isoleudne 
Relative standard deviation: NMT 2.0% for each of 
Ieucine and isofeucine 
Analysis 

Samples: Standard solution and Sample solution 
Calcutate the percentage of Ieucine in the portion of 
Isoleudne taken: 

Result - (rjrs) x (Cs/Cu) x 100 

ro ~ peak response of Ieucine from the Sample 
solution 

r s = peak response of Ieucine from the Standard 
solution 

C$ = concentration of USP i-Leucine RS in the 
Standard solution (mg/mL) 

Cu - concentration of Isoleudne in the Sample 

solution (mg/ml) 

Calcu la te the percentage of any unspedfied impurity in 
the portion of isoleudne taken: 

Result = (ru/rr) x I 00 

tu = peak response of any unspedfied impurity 
from the Sample solution 

r T = sum of all the peak responses from the Sample 
solution 

Acceptance criteria 
Leucine; NMT 0.5% 

Any unspedfied impurity: NMT 0.2% 

Total unspedfied impurities: NMT 1.0% 

SPECIFIC TEST5 

* Optical Rotation, Spectfk Rotathn (7815) 

Sample solution: 40 mg/mL in 6 N hydrochloric acid 
Acceptance criteria: +38.9° to +41 .8 

* PH (791) 

Sample solution: 10 mg/mL in water 
Acceptance criteria: 5.5-7.0 

* LOSS ON DRYING (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 0.3% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storach: Preserve in welhdosed 

containers, 

* USP Reference Standards (11) 

USP L-lsoleucrne RS 
USP t-leucine RS 


Isometheptene Mucate 



(CgHigN); • CdHinOa 492.65 

Isometheptene, galactarate (2:1) (salt); 

ó-Methylamino-2-methylheptene, tetrahydroxyadipic acid 
(2:1) (salt) [7492-31-1], 

DEFINITION 

Isometheptene Mucate contains NLT 99.0% and NMT 
103.0% of isometheptene mucate [(Cd-hgN)** CaHioOg], 
calculated on the dried basis. 

IDENTIFICATION 

• A, INFRARED AbSORPTION (197K) 

ASSAY 

• Procedurę 

Sample: 500 mg of Isometheptene Mucate 
Titrimetrk system 
(See Titrimetry (541).) 

Modę: Residua! titratron 
Titrant: 0.1 N bromine VS 
Back-tltrant: 0.1 N sodium thiosulfate VS 
Endpoint detection: Visual 
Analysis: 

Sample: Sample 

Transfer the Sample to a 125-mL conical fiask. Add 
25 ml of water, and swiri to dissolve. Add 45.0 mL of 
Titrant. Attach a 30-mL separator to the conical ftask, 
and evacuate the system. Stfr with a magnetic stirrer 
for 1 h. Eguilibrate the system to atmosphenc pres- 
sure. Add 5 mL of hydrochloric acid to the separator, 
and alIow A mL of it to enter the conical fiask. Add 
10 mL of potassium iodide TS to the separator, and 
allow the contents to pass rnto the conical fiask. 
Jmmediately titrate the Itberated iodine with Back-ti- 
trant t adding 3 mL of starch 15 as the endpoint i$ ap- 
proached. Perform a blank titratron. Each ml of 0.1 N 
sodium thiosulfate is equivalent to 12.32 mg of 
isometheptene mucate [(C»Hi9N)2 ■ CgHioOsJ. 
Acceptance criteria: 99.0%-1O3.0% on the dried basis 

IMPURITIES 

• Residue on Ignition (281): NMT 0.1% 

SPECIFIC TEST5 

• pH (791) 

Sample solution: A solution of Isometheptene Mucate 
in water (1 in 20) 

Acceptance criteria: 6.0-7.5 

• LOSS ON Drying (731) 

Analysis: Dry at 60° for 18 h. 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREMENTS 

• Packaging AND Storage: Presen/e in well-dosed 

containers. 

• USP Reference Standards (11) 

USP Isometheptene Mucate RS 
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Isometheptene Mucatą 
Oiclhloralphenazone, and 
Acetaminophen Capsules 

DEFINITION 

Isometheptene Mucate, Dichloraiphenazone, and Acetamin- 
oplien Capsules conUin NLT 85.0% and NMT 110.0% of 
the tabeled amounts of isometheptene mucate 
[(CcjHięN}^ t QHtoOs] and dichjoralphenazone 
(C !5 H 1 0 Ci ć N 2 OsX and NLT 90.0% and NMT 110.0% of the 
labeied amount of acetaminophen (CBH 9 NO 2 ), 

IDENTIFICATION 

* A. The retention times of the major peaks of the Sample 

soiution correspond to those of the Standard solution, as 
obtalned In the Assay. 

ASSAY 

* Procedurę 

Mobiie phase: Acetonitrile, 0.07 M monobasic potas- 
sjum phosphate, 0.007 M sodium 1-decanesulfonate, 
and diethylamine (250:750:25:15), Adjust with phos- 
phortc aod to a pH of 3.5. 

5ensitivity solution: Empty the contents of 1 Capsute 
tnto a 100-mL volumetric fiask. Add 80 ml of water, 
and swirl to dissolve. Di lute with water to vo!ume. Pass 
a portion of this solution through a glass-fiber filter, d3s- 
cardlng the first 5 mL of the fil tratę. [Notę—P repare this 
solution, chromatograph it, and evaluate it as directed 
for System su i ta bility before preparing the Standard solu¬ 
tion and the Sample solution.] 

Standard solution: USP Reference Standards in water 
as listed belo w 

Acetaminophen: 3.25 mg/mL of USP Acetaminophen 
RS 

Dichloraiphenazone: 3.25/ mg/mL of USP Dichloral- 
phenazone RS, where / is the ratio of the labeied 
amount, in mg, of dichloraiphenazone to the labeied 
amount of acetaminophen tn mg/Capsule 
Isometheptene mucate: 3.25/ mg/mL of USP 
isometheptene Mucate RS, where J \s the ratio of the 
labeied amount, in mg, of isometheptene mucate to 
the labeied amount of acetaminophen in mg/Capsule 
Sample solution: Transfer 20 Capsules to a 2000-mL 
volu mętne fiask, Add 1900 mL of water, and heat on a 
steam bath untii the Capsules dislntegrate. Whiie still 
warm, shake by mechamcal means for 15 min, sonicate 
for 15 min, and alfow to cool to ambient temperaturę, 
Dilute with water to voiume. Pass a portion or this mix- 
ture through a glassTiber fil ter, discarding the first 5 mL 
of the fiftrate. 

Chromatographk system 
(See C hromatograpny (621), System Suitability ,) 

Modę: LC 
Detector: UV 

Analytical wavelength t: 280 nm untii the acet¬ 
aminophen peak has been recorded 
Analytical wavelength 2: 243 nm untii the dichlorai¬ 
phenazone peak has been recorded 
Analytical wavelength 3: 190 nm untii the 
Isometheptene mucate peak has been recorded 
Column: 4*6- mm x 25-cm; 5-pm packi ng L7 
Flow ratę: 1 mL/min 
Injection volume: IOjjL 
System suitability 

Samples: Sensitivity solution and Standard solution 

Suitability requirements 

Sensitivity: Acetaminophen, dichloraiphenazone, and 
isometheptene mucate detected at acceptabfe levels 
of sensitivity, SensitMty solution 
Refative standard deviation: NMT 2.0% each for 
acetaminophen, dichloraiphenazone, and 
isometheptene mucate, Standard solution 


Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeied amounts of 
acetaminophen (CsFbNCb), dichloraiphenazone 
(CisHi 8 Cf 6 N 2 CL), and isometheptene mucate 
[(GH i*N) 2 - C^HujOb] in the portion of Ca psu fes taken: 

Resuft - (rjfs) x (Cs/Cu) x 100 

ro - peak response of acetaminophen, 

dichloraiphenazone, or isometheptene 
mucate from the Sample soiution 
r$ - peak response of the corresponding peak from 
the Standard solution 

Q - concentration of the corresponding USP 

Reference Standard tn the Standard solution 
(mg/mL) 

Cu = nominał concentration of the corresponding 
analyte in the Sample solution (mg/mL) 
Acceptance erkeria; 85.0%-110.0% of the labeied 
amounts of isometheptene mucate [(CgHisN);; ■ CńFLoOa] 
and dichloraiphenazone (CishheCb^CL), and 
90.0%-110.0% of the labeied amount of acetamino¬ 
phen (CsH^NOz) 

PERFORMANCE TE5T5 

* DlSSOLUTJON (711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 60 min 

Mobile phase, Sensitivity solution, Chromatographic 
system, and System suitability: Proceed as directed in 
tne Assay except use an Injection volume of 100 j.iL, 
Standard solution: USP Reference Standards in water 
as listed betów. Pass through a suitabie fil ter, and use 
the filtrate. 

Acetaminophen: 0.0011 A mg/mL of USP Acetamino¬ 
phen RS, where A is the labeied amount of acetamino¬ 
phen in mg/Capsule 

Dichloraiphenazone: 0.00114/ mg/mL of USP Dichlo¬ 
raiphenazone RS, where A is the laoeled amount of 
acetaminophen in mg/Capsule and / is the ratio of the 
labeied amount, in mg, of dichioralphenazone to the 
labeied amount of acetaminophen in mg/Capsule 
Isometheptene mucate: 0,00114/ mg/mL of USP 
Isometheptene Mucate RS, where 4 is the labeied 
amount of acetaminophen in mg/Capsule and / is the 
ratio of the labeied amount, in mg, of isometheptene 
mucate to the labeied amount of acetaminophen in 
mg/Capsule 

Sample solution: Pass 20 mL of the solution under test 
through a giass-fiber filter, and discard the first 15 ml 
of the filtrate. 

Analysis 

Samples: Standard solution and Sample soiution 
Calculate the percentages of the labeied amounts of 
acetaminophen (CbHsNO?), dichloraiphenazone 
(CtsHisCbN^Oi), and isometheptene mucate 
[(CgHi^NJz ■ CóHidOb] disso!ved: 

Result = (rjrs) x G x V x (1 /i) x 100 

r u - peak response of acetaminophen, 

dichloraiphenazone, or isometheptene 
mucate from the Sample solution 
r% = peak response of the corresponding peak from 
the Standard soiution 

Cs = concentration of the corresponding USP 

Reference Standard in the Standard solution 
(mg/mL) 

V - volume of the Medium, 900 mL 
L - labei datm of acetaminophen, 

dichloraiphenazone, or isometheptene 
mucate (mg/Capsule) 
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Tolerances: NLT 65% (Q) of the labeled amounts of 
acetaminophen (C 0 H 9 NO 2 ), dichloraEphenazone 
(Ci^HigCIńNjO^), and isometheptene mucate 
[(C 9 Ht 9 N )2 ł CńHicOg] Es dEssolved. 

e Uniformity of DOSAGE UNITS (905): Meet the 
requirements 

ADDITIONAL REQUIIREM£NTS 

* Pac KAC ING AND Storage: Preserve In wdLdosed 
containers, 

e USP Reference Standards ( 11) 

USP Acetaminophen RS 
USP Dichlorafphenazone RS 
USP Isometheptene Mucate RS 


Isoniazid 



CJHj-NjO 137.14 

4"PyridinecarbGxyJlc acid, hydrazide; 

Isonicotinic acid nydrazide [54-85-3]. 

DEF1NITION 

Isoniazid contains NLT 98.0% and NMT 102.0% of isoniazid 
(CńH 7 N 3 0), calculated on the dried basls. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

» B. The rctcntEon time of the isoniazid peak of the Sam- 
pfe solution corresponds to that of the Standard solution t 
as obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 13.6 g/L of monobasic potassEum phosphate ad- 
justed with 10 N sodium hydroxide to a pH of 6.9. Add 
30 mg/L of triethanolamine. 

Mobile phase: Methanol and Buffer ( 5:95) 

Standard solution: 0.32 mg/mL of USP Isoniazid RS En 
Mobile phase 

Sample solution: 0.32 mg/mL of Isoniazid in Mobile 
phase 

Chromatographic system 

(See Chromatograpny (621), System Su i ta hi fi ty.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1*5 mL/mfn 
Injection volume: 20 ]_lL 
System suitabiiity 
Sam ple: Standard solution 
Suitabiiity requirements 
Tailing: NMT 2.0 for the isoniazid peak 
Relative standard deviation: NMT 0.73% 

Analysis 

Sam pies: Standard sofution and Sample solution 
Calculate the percentage of isoniazid (QH 7 N30) in the 
portion of Isoniazid talten: 

Result - (ry/c?) x (Cs/ C v ) x 100 

fu - peak response of isoniazid from the Sample 
solution 

rs = peak response of isoniazid from the Standard 
solution 


Ci = concentration of USP Isoniazid RS in the 
Standard solution (mg/mL) 

Cu = concentration of Isoniazid in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%“102.0% on the dried basis 

IMPURITIES 

ł Residue on Ignition (281): NMT 0.2% 

De Se te the fottowing: 

** HEAVY ft/lETALS, Method H (231): NMT 20 ppm© (omcian- 
O ORGANIC IMPURITIES 

Buffer and Mobile phase: Proceed as directed in the 
Assay. 

System suitabiiity solution: 1.0 pg/mL each of USP Eso- 
niazid RS, isoniadn, Isonicotinamioe, picolinohydrazide, 
and Isonicotinonitrile in Mobile phase 
Standard solution: 1.0 pg/mL of USP Isoniazid RS in 
Mobile phase 

Sample solution: 1.0 mg/mL of Isoniazid In Mobile 
phose 

Chromatographic system: Proceed as directed in the 
Assay , exeept for the folJowing. 

Detector: UV 266 nm 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

Suitabiiity reqLitrements 

Resolution: NLT 2.0 between any adjacent peak pair, 
System suitabiiity solution 

Relative standard deviatiort: NMT 5*0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each EmpurEty In the por¬ 
tion of Isoniazid taken; 

Result = (ru/rt) x (Cs/ C u ) x ( 1/0 x 100 

ru = peak response of each impurity from the 
Sample solution 

rs - peak response of isoniazid from the Standard 
sofution 

Ci = concentration of USP Isoniazid RS in the 
Standard solution (mg/mL) 

Cu - concentration of Isoniazid in the Sample 
solution (mg/mL) 

F - relative response factor (see Tobie 1) 

Acceptance criteria: See Tobie 7. Disregard any peak 
less than 0.05%. 


Table 1 


Nanie 

Rehtive 

Retention 

Time 

Rebtive 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

tsoniacin a 

0.50 

0.69 

0.1 

Isoniazid 

1.0 

TO 

__ 

isonico- 

tinamide 

1 A 

0.70 

0.1 

Picolinohydra- 

zide b 

2.1 

1.2 

OJ 

IsonicotinonE- 

LriEe c 

3.9 

0*74 

OJ 


J IsontcotEnic add. 

b 2-koniazkL 

c 4-CyanopyrEdine. 
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Table t (Continued) 


Na me 

Re lat i ve 
Retention 
Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Any unsperi- 
fied impurity 

— 

1.0 

0.10 

Tbtal imptm- 
ties 

— 

— 

2.0 


9 tsonteotinic arid. 

ti 24$oniazid. 

c 4<yariopyridine. 


SPECIHC TESTS 

® pH (791) 

Sample solution: In a solution (1 m 10) 

Acceptance criteria: 6.0-7.5 

* LOSS OH DRV4NG (731) 

Anaiysfs: Dry at 105 D for 4 h. 

Acceptance criteria: NMT t.0% 

ADDDTIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 

containers. Storę at 25°, excursions permitted between 
15° and 30°, 

* USP Reference Standards (11) 

USP Isoniazid RS 


Isoniazid Injection 



DEFINITKON 

Isoniazid injection is a steriie solution of isoniazid in Water 
for Injection. !t contains NLT 90.0% and NMT 110.0% of 
the fabefed amount of isoniazid (C ó H?N 3 0). 

IDENTIFICATION 

* A. The retention time exhibited by isoniazid in the Sam¬ 

ple solution corresponds to that of isoniazid in the 5fon- 
dard solution, as obtained in the Assay. 

* B, 

Sample stock solution; Nomlnally 0.1 mg/mL of isonia¬ 
zid in water prepared as follows. Transfer an equivalent 
to 50 mg of isoniazid from a volume of Injection to a 
500-mL vofumetric fiask, and dNute with water to 
vojume. 

Sample solution; 0.01 mg/mL of isoniazid in water pre¬ 
pared as follows. Transfer 10.0 mL of Sample stock solu¬ 
tion to a 100-mL voiumetric fiask, add 2.0 mL of 0.1 N 
hydrochlonc add, and dilute with water to volume. 
Acceptance criteria: The UV absorption spectrum of 
the Sample solution exhibits maxima and minima onfy 
at the same wavelengths as that of a simiJar solution of 
USP isoniazid RS, concomitantly measured. 


ASSAY 
• Procedurę 

Mobile phase: 4.4 g/L of docusate sodium in a mixture 
of methanol and water (600:400), and adjust with 2 N 
suifurie acid to a pH of 2.5. 

Standard solution: 0.32 mg/mL of USP Isoniazid RS in 
Mobile phase 

Sample solution: Nominalfy 0.32 mg/mL of isoniazid in 
Mobile phase 

Chromatographic system 

(See Chromatography (621), System Suitability,) 


Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 10 jiL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Column efffciency: NLT 1800 theoretical plates 
Tallfng factor; NMT 2.0 
Reiatlye standard deviation: NMT 2,0% 

Analysrs 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of iso¬ 
niazid (CćH ? N 3 0) in the portion of Injection taken: 

Result = (Wr s ) x (Cs/Cu) x 100 

r u - peak response of isoniazid from the Sample 
solution 

r$ - peak response of isoniazid from the Standard 
solution 

Cs = concentration of USP Isoniazid RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of isoniazid in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

SPE CI FIC TESTS 

* PH (791): 6,0-7.0 

* Bacterial Endotoxpns Test (85): Contains NMT 0.3 USP 
Endotoxin Unit/mg of isoniazid 

* Other Requirements: It meets the requirements in Injec- 

tions and Implanted Drug Products (1). 

ADDITJONAL REQUI REMENT5 

* Packaging and Storage: Preserve in single-dose or mul- 

tiple-dose containers, preferably of Type I glass, protected 
from light. 

* Labeling: Its package tabel states that if crystallizatron 
has occurred, the Injection should be warmed to redis- 
solve the crystals before use. 

* USP Reference Standards (11) 

USP Endotoxin RS 
USP Isoniazid RS 


Isoniazid Orał Solution 


DEFINITION 

Isoniazid Orał Solution contains, in eaeb 100 mL, NLT 0.93 g 

and NMT 1.10 g of isoniazid (QH/NjO). 

IDENTIFICATION 

® A. 

Sample stock solution: Nominally 0,1 mg/mL of isonia¬ 
zid in water prepared as follows. Transfer an equiva!ent 
to 50 mg of isoniazid from a volume of Ora! Solution to 
a 500-mI volumetric fiask, and dilute with water to 
volume. 

Sample solution: 0.01 mg/mL of isoniazid in water pre¬ 
pared as follows. Transfer 10.0 ml of Sample stock solu¬ 
tion to a 100-niL volumetric fiask, add 2.0 mL of 0.1 N 
hydrochlonc add, and dilute with water to volume. 

Acceptance criteria; The UV absorption spectrum of 
the Sample solution exhibits maxima and minima only 
at the same wavelengths as that of a similar solution of 
USP Isoniazid RS, concomitantly measured. 
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ASSAY 

® Nitrite Titration (451) 

Diluent: Dllute hydrochloric add (1 in 6 ) 

Sampie solution; Nominally 2 mg/mL of isonizid pre- 
pared as follows* * To a volume of Orał Solution, equiva- 
lent to 100 mg of isoniazid, add 50 mL of a mixture of 
1 part of potassium bromide In 1 0 parts of Diluent 
Analysis: Proceed as directed in the chapter, beginning 
with "cool to about 15°", Each mL of 0.1 M sodium 
nitrite is equivalent to 13.71 mg of isoniazid (GH7N3O). 
Acceptance criteria: 0.93-1 JO g in each 100 mL 

ADOmONAl REQUtREMENTS 

* PackagiNC AND Storage: Preserve in tight, light-resrstant 

cantainers. 

* USP REFERENCE standards (11) 

USP Isoniazld RS 


Isoniazld Tablets 


DEFINITION 

IsonSazid Tablets contain NLT 90.0% and NMT 110.0% of 

the fabeled amount of isoniazld (GH 7 N 3 O). 

IDENTIF1CATSON 

* A. The retention time of the isoniazid peak of the Sampie 

solution corresponds to that of the Standard solution , as 

obtained in the Assay. 

• B, Ultraviglet Absorption 

Sampie stock solution: Nominally OJ mg/mL of isonia¬ 
zid in water prepared from a portion of finely powdered 
Tablets 

Sampie solution: Nominally 0.01 mg/mL of isoniazid in 
water prepared as follows* Transfer 10.0 mL of Sampie 
stock solution to a 100-mL vo!umetric fiask, add 2.0 mL 
of 0.1 N hydrochloric add, and di lute with water to 
volume. 

Acceptance criteria: The UV absorption spectrum of 
the Sampie solution exhibits maxima and minima only 
at the same wavelengths as that of a similar solution of 
USP Isoniazid RS, concomitantly measured. 

ASSAY 
o Procedurę 

Buffer: To OJ M monobasic potassium phosphate solu- 
tion, adjusted with 10 N sodium hydroxide to a pH of 
6.9, add sufficient triethanolamine to obtain a solution 
of 0.2 mM of triethanolamine. 

Mobile phase: Buffer a nd methanol (95:5) 

Standard solution: 0.32 mg/mL of USP Isoniazid RS in 
Mobile phase 

Sampie solution: Nominally 0.32 mg/mL of isoniazid in 
Mobile phase prepared as follows. Weigh and finely 
powder NLT 20 Tablets. Transfer a portion of the pow- 
der, equfvalent to 32 mg of isoniazid, to a 100-mL volu- 
metric fiask. Add 40 mL of Mobile phase , and sonicate 
for 10 min. Cool to room temperaturę, difute with Mo¬ 
bile phase to vo!ume, and centrifuge for 5 min. 

Chromatographic system 
(See Chromotograpny (621 ), System Suitability.) 


Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
FJow ratę: 1.5 mL/min 
Injection volume: 20 pt 
System suitability 
Sampie: Standard solution 
Suitability reouirements 
Capaeity factor, k't KI LT 2.35 
Column efficiency; NLT 1800 theoretical plates 
Tailing factor: NMT 1.5 
Relative standard devjation: NMT 1. 0 % 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of iso¬ 
niazid (Cńl-bN^O) in tne portion of Tabfets taken: 

Result - (rufts) x (G/G) x 100 

ru ~ peak response from the Sampie solution 

rs = peak response from the Standard solution 

Q - concentration of USP Isoniazid RS in the 
Standard solution (mg/mL) 

G - nominał concentration of isoniazid in the 
Sampie solution (mg/mL) 

Acceptance criteria: 90,0%-l 10.0% 

PERFORMANCE TESTS 
® DrSSOLUUOM (711) 

Medium: 0.01 N hydrochlonc acid; 900 mL 
Apparatus 1: 100 rpm 
limę: 45 min 
Detector: UV 263 nm 

Standard solution: USP Isoniazid RS in Medium 
Sampie solution: Dii u te with Medium to a nominał 
concentration that is similar to that of the Standard 
solution. 

Analysis: Determtne the percentage of the labeled 
amount of isoniazid (G 5 H 7 N 3 O) dissolved by using UV 
absorption on filtered portions of the solution under 
test, suitably diluted with Medium , in comparison with 
the Standard solution, 

Tolerances: NLT 80% (Q) of the labeled amount of iso¬ 
niazid (C 0 M 7 N 3 O) is dissolved. 

© Uniformity of Dosage Units (905) 

Procedurę for content uniformity 
Diluent: OJ N hydrochloric acid and water (3 in 100) 
Standard solution: lOpg/mL of USP Isoniazid RS pre¬ 
pared as follows. Dissoive a guantity of USP Isoniazid 
RS in a vo!ume of water corresponding to that used to 
dissolve a similar amount of Isoniazid from the Tablet, 
and dtlute with Diluent. 

Sampie solution: Nominally lOpg/mL of isoniazid 
prepared as follows. Transfer 1 finely powdered Tablet 
to a 500-m L volumetric fiask with the a id of 200 ml of 
water. Shake by mechanical means for 30 min, and 
add water to volume. Filter, and discard the first 
20 mL of the filtra te. Dii u te a portion of the fil tratę 
with Diluent 

Instruments! conditions 
Modę: UV 

Anaiytical waveiength: 263 nm 
Celi: 1 cm 
Blank: Water 

Calculate the percentage of the labeled amount of 
isoniazid (GH 7 N 3 O} in the Tablet taken: 

Result = (Au/As) x (G/G) x 100 

Au = absorbance of the Sampie solution 
As - absorbance of the Standard solution 
Cs = concentration of USP Isoniazid RS in the 
Standard solution (pg/mL) 

Cu - nominał concentration of isoniazid in the 
Sampie solution (pg/mL) 
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Acceptance criteria: Meet the reąuirements 

ADDJTIONAL REQUIRE1VIENTS 

* PACKAGINC and storach: Presem? in well-dosed, light- 

resistant contarners. 

* USP REFERENCE STANDARD* (11) 

USP Isoniazid RS 


Isopropamide lodide 



C ia H 3 ilN 2 0 480.43 

Benzenepropanaminium, y^aminocarbonyO-N-methyf-N.N- 
bis(l-methylethyl)-Y-phenyK iodide. 
(3-Carbamoyl-3,3-diphenylpropyl)- 
diisopropylmethylammonium iodide [71-81-8]. 


» [sopropamide Iodide, dried in vacuum at 60° 
for 2 hours, contains not less than 98.0 percent 
and not morę than 101.0 percent of C 23 H 33 IN 2 O 


Packaging and storage—Preserve in well-dosed, fight-re- 
sistant Container*. 



USP Reference sfandards (11)— 

USP Isopropamide iodide RS 
Identification— 

A: Infrared Absorption <197K>. 

B: To 5 mL of a solution {1 in 1000) add 5 mL of sodium 
carbonate solution (1 in 100), 0.5 mL of bromophenol blue 
TS, and 10 mL of chloroform, and shake for severa1 minutes; 
the chloroform iayer becomes an intense blue in color. 

C: A solution (1 in 1000) responds to the tests for Iodide 
< 1 91 ), 

Loss on drytng (731)—Dry it in vatuum at 60 d for 2 hours: 
it loses not morę than 1.0% of Its weight 
Residua on ignition (281): not morę than 0.5%, after 
ignition at 550 ±25 D for 4 hours. 


Defete the foftowing: 

*Heavy metaBs, Method II (231): 0.002%.# (ontó^ 

Ord i nary fmpunties (4 66 )— 

Test solution: methanoL 
Standard solution: methanol. 

Eluant: a mixture of methanol, g la da I acetic add, and 
water {8:1:1). 

Yisualization: 2. 

Assay —Dissolve about 750 mg of Isopropamide lodide, pre- 
viousTy dried and accurately weighed, in 60 mL of glacial 
acetic add, add 15 mL of mercuric aoeLaLe TS and crystal 
violet TS, and titrate with OJ N perchlonc add VS to a blue 
endpotnt. Perform a blank determination, and make any 
necessary correction. Lach mL of 0.1 N perchloric acid is 
equivalent to 48.04 mg of Cz^HsilNjO. 


Isopropamide lodide Tablets 

» Isopropamide lodide Tablets contain an 
amount of isopropamide iodide (C23H33IN2O) 
equivalent to not less than 93.0 percent and not 
morę than 107.0 percent of the labeled amount 
of isopropamide (C23H33N2O). 

Packaging and storage— Preserve in well-closed contain- 
ers. 

USP Reference standards (11)— 

USP Isopropamide lodide RS 

Identification—Triturate a portion of powdered Tablets, 
equivalent to about 10 mg of isopropamide, with 10 mL of 
water, and filter: the filtra te responds to Identification tesfs 8 
and C under Isopropamide Iodide. 

Dissoiution (711)— 

Medium: water; 500 ml. 

Apparotus 2: 100 rpm. 

Time: 60 minutes. 

Procedurę— Determine the amount of isopropamide 
(CjjHuNżO) dissolved from UV absorbances at the wave- 
length of maximum absorbance at about 258 nm of filtered 
portions of the solution under test, suitably diluted with Me¬ 
dium v if necessary, in comparison with a Standard solution 
having a known concentration of USP Isopropamide lodide 
RS tn the same medium. 

Tolerances —Not less than 70% (Q) of the labeled amount 
of C^hhjNaO is disso1ved in 60 minutes. 

Uniformity of dosage units (905): meet the reąuire¬ 
ments. 

Procedurę for content uniformity—C rush and transfer 1 
Tablet to a 100-mL volumetrk fiask with the aid of about 
50 mL of water, and shake by mechanical means for 30 min¬ 
utes. Dilute with water to vofume, mix, and filter, discarding 
the first 20 mL of the filtrate. Concomitantly determine the 
absorbances of this solution and a Standard solution of USP 
Isopropamide lodide RS in the same medium having a 
known concentration of about 70 pg per mL, in 5-cm cells 
at 280 nm and at the wavelength of maxlmum absorbance 
at about 258 nm, with a suitable spectrophotometer, using 
water as the blank. Cafculate the ąuantity, in mg, of 
isopropamide (C^HhsbbO) in the Tablet taken by the 
formula: 


(353.53 / 480.43)(TC/ OjMfam - A vm ) / (Am, - A mo )} 

in which 353.53 and 480.43 are the molecular weights of 
isopropamide and isopropamide iodide, respectively; T is the 
labeled ąuantity, in mg, of isopropamide in the Tablet; C is 
the concentration, in pa per mL, of USP Isopropamide lo¬ 
dide RS in the Standard solution; D is the concentration, in 
jug per mL, of isopropamide in the test solution, based upon 
the labeled ąuantity per Tablet and the extent of dtlution; 
and A u and As are the absorbances of the test solution and 
the Standard solution, respectively, at the wavelengths indi- 
cated by the subscripts. 

Assdy— 

lorhexchonge column —Insert a smali pledget of glass wool 
in the bottom of a 6-mm x 240-mm glass tubę fitted with a 
stopcock, fili the tubę with water, ana add an aąueous 
slurry of a suitable anlon-exchange resin, chfonde form 
(soaked in water for not less than 24 hours prior to use), 
until a height of about 200 mm is reached. Wash the col¬ 
umn with 50 mL of water, and use without delay. 

Standard prepamtbn— Transfer about 135mg of USP 
Isopropamide iodide RS, accurately weighed, to a 250-mL 
volumetric fiask, and dissolve in 150 ml of water. Add 5 mL 
of aluminum chlorlde solution (1 in 10) and 2 mL of ammo- 
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nlum hydroxide, then difute with water to vo!ume, mix, and 
filter, distarding the first 15 mL of the filtrate. Use the $ub- 
sequent f ii tratę as directed for Procedurę. 

Assay preparation —Weigh and finely powder not less 
than 25 Tablets. Transfer an accurately weighed portion of 
the powder, equiva!ent to about 100 mg of Isopropamide, 
to a 250-mL yolumetric fiask, add 150 mL of water, and 
shake by mechanlca! means for 60 minutes. Add 5 mL of 
aluminum chlortde solution (1 En 10) and 2 mL of ammo- 
nium hydroxEde, dilute with water to volume, mlx, and fil- 
ter, discarding the first 15 mL of the filtrate. Use the subse- 
guent filtrate as directed for Procedurę ♦ 

Procedurę —Pipet 50.0 mL each of the Standard prepara¬ 
tion and the Assay preparation , respectNely, on to separate 
Eon-exchange columns, and cotlect the eluates in separate 
200-mL volumetric fJasks. Regulate the flow of effluent so 
that it does not exceed 40 drops per minutę, and when the 
liguid leve! reaches the top of each column, add successively 
two 5-mL portions and one 10-mL portion of water to each 
column, a Iłowi ng each portion [ust to enter the column 
before adding the next portion of water. After the eluates 
have been collected, di lute the contents of each fiask with 
water to volume, and mix. Concomitantly determme the ab- 
sorbances of the Solutions in 5-cm cells at 280 nm and at 
the maximurn at about 258 nm, with a suitable spectropho- 
tometer, ustng water as the blank. Calculate the guantity, in 
mg, of isopropamide (Cz 5 H^ 3 N?0) En the portion of Tablets 
taken by the formula; 

(353.53 / 480.43)(0.25C)[(A W - M / (Ah» - Ahm)] 

in which 353.53 and 480.43 are the molecular weigh ts of 
isopropamide and isopropamide iodide, respectiveiy; C is 
the concentratEon, in pg per ml, of USP Isopropamide fo~ 
dide R5 in the Standard preparation ; and Au and A* are the 
absorbances of the Solutions from the Assay preparation and 
the Standard preparation , respectively, at the wavelengths 
indicated by the subscripts. 


Isopropyl Alcohoi 


CHj 

A. 


C 3 H b O 60.10 

2“ Propanol; 

Isopropanol [67-63-0]. 

DEFINITION 

Isopropy! Alcohoi contains NLT 99,0% of isopropyl alcohoi 
(C 3 H b O). 

IDENTIFICATION 

O A, INFRARED ABSORPTION (197F) 

® B. The retention time of the major peak of the Sample 
solution corresponds to the 2-propanol peak of the Sys¬ 
tem suitabiiity solution, as obtained in the Assay , 

ASSAY 
5 Procedurę 

System sultability solution: USP 2-Propanoł System 
Suitabiiity RS 

Sample solution; Isopropyl Alcohoi (neat) 

Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: GC 

Detector: Flame ionization 

Column: 0.25-mm x 60-m fused silica column, coated 
with a 1.4-pm film of phase G43 


Temperatures 
Detector: 200° 
Injection port: 150° 
Column: See Table h 


Table 1 


Initial 

Temperaturę 

n 

Temperaturę 

Ramp 

Finał 

Temperaturę 

i 1 

Hołd Time 
at Finał 
Temperaturę 
(mini 

35 

— 

35 

5 

35 

1 

45 

— 

45 

10 

100 

1 


Carrier gas: Helium 
Flow ratę: 2.3 mL/min 
injection volume: 1 uL 

Injection type: Split Injection; split ratio is about 50:1. 
[Notę—A 4-mm straight liner is suitable.] 

Run time: 22 min 
System suitabiiity 
Sample: System suitabiiity solution 
[Notę—S ee Table Z] 


Table 2 


Name 

Relative 

Retention 

Time 

Ethyl ether 

07 

Acetone 

0.9 

Isopraoyl alcohoi 

1,0 

Di isopropyl ether 

1.4 

tt-Propyl aJcohof fi-propanol) 

1.5 

2-Butanol 

2.0 


Suitabiiity requirements 

Resoiution: NLT 1.5 between acetone and isopropy! 
alcohoi 

Relative standard deviation: NMT 2.0% for the iso¬ 
propyl alcohoi peak 

Tailing factor: NMT 2.0 for the isopropyl alcohoi 
peak 

Signal-to-noise ratio: NLT 10 for any of the foliow- 
ing peaks: ethyl ether, acetone, isopropyl alcohoi, di- 
Isopropyl ether, 1-propanol, and 2-butanol 
Analysis 

Sample: Sample solution 

Calculate the percentage of isopropyl alcohoi (CaHaO) 
in the portion of Isopropyl Alcohoi taken: 

Result = (fu/rj) x 100 

ru - peak response of isopropyl alcohoi 
rr - sum of aII the peak responses 
Acceptance criteria: NLT 99.0% 

1MPURITIES 

o Limit of Volatile Impurities 

System suitabiiity solution, Sample solution, Chromat- 
ographic system, and System suitabiiity: Proceed as 
directed In the Assay. 

Analysis 

Samples: System suitabiiity solution and Sample solution 
Identify each individual impurity peak in the Sample 
solution based on that in the System suitabiiity 
solution. 

Calculate the percentage of each IndMdual impurity in 
the portion of Isopropyl Alcohoi taken: 

Result - (ru/rr) x 100 
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r u = peak response of each individual impurity in 
the Sampfe soiution 

fr = sum of all the peaks in the Sample soiution 
Acceptance criteria: See Tobie 3. 


Table 3 


Impurity 

Percentage 

(W 

Each individual 

NMT 0.1 

Total 

NMT 1.0 


* Limit of Nonwołatile Residue 

Sample: 50 mL 

Analysis: Evaporate the Samp/e in a ta red porcelain dish 
on a steam bath to dryness, and heat at 105° for 1 h. 
Acceptance criteria: NMT 2.5 mg (0.005%) 

SPECIFIC TESTS 

* SPECIFIC CHAVITY (841): 0,783-0787 

* Refractive Index (831): 1.376-1.378 at 20° 

* ACIDITY 

Sampfe soiution: To 50 mL of Isopropyl Alcohol add 
100 mL of carbon dioxide-free water. 

Analysis: To the Sample soiution add 2 drops of phenol- 
phtnalein T5, and titrate with 0.020 N sodium hydrox- 
ide to a pink color that persists for 30 s. 

Acceptance criteria: NMT 070 mL of 0,020 N sodium 
hydroxide is required for neutraliżation. 

* Watek Determination, Method l (921) 

Sample: 5,0 g 

Acceptance criteria: NMT 0,5% 

ADDtTIONAL REQUIREMENTS 

* Packacinc and Storage: Presen/e in tight containers, 
and prevent exposure to exce$sive heat. Protect from 
light. 

* USP Reference Standards (11) 

USP 2-Propanol RS 
USP 2-Propanol System Suitability RS 
It contains isopropyl alcohol with 0.1% each of ethyl 
ether, acetone, diisopropyl ether, 1 -propanol, and 2- 
butanoL 


Azeotropie Isopropyl Alcohol 

DEFINITION 

Azeotropic isopropyl Alcohol contains NLT 91.0% and NMT 
93.0% of isopropyl alcohol, by volume, the remainder 
consisting of water. 

IDENTIFICATION 

• A. Infrared Absorption: The IR absorption spectrum of 

a thin film of it exhibits a strong broad band at 3.0 Lim; 
a strong region of absorption between 3.35 and 3.5 pm, 
with its highest peak at 3,36 pm, and others at 3.41 and 
3.47 pm; many weak peaks between 3.6 and 6.0 pm, 
among the most noticeable being those at 3.68, 377, 
3.97, 4.17, and 5,26 pm; a broad band at 6,2 pm; a 
strong region of absorption between 67 and 7.8 urn, 
the most prominent features being the peaks at 6.80, 
7.09, 7.25 (the highest), 7.4Ó, ano 7.63 pm; a strong 
region of absorption between 8,5 and 9.2 pm, peaking 
at 8.6, 8.85, and 9.0 Jim; and strong peaks at 10.5 and 
12.3 pm. 

IMPURIT1ES 

* Limit of Nonvolatile Residue 

Sample: 50 mL 

Analysis: Evaporate the Sample in a tared porcelain dish 
on a steam bath to diyness, and heat at 105° for Th. 


Acceptance criteria: The weight of the residue does 
not exceed 2.5 mg (0.005%). 

* VOLATILE INIFURITIES 

System suitability soiution: USP 2-Propanoi System 
Suitability RS 

Sampfe soiution: Azeotropic isopropyl Alcohol (Neat) 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: CC 

Detector: Thermal conductivity 
Column: 0.25-mm x 60-m, coated with a 1.4-pm film 
of phase G43 
Temperaturę 
Injector: 150° 

Detector 200° 

Column: See Tobie 1, 


Table 1 


Initial 

Temperaturę 

n 

Temperatura 

Ramp 

P/min> 

Finał 

Temperatura 

n 

Hołd Ume 
at Finał 
Temperaturę 
(min) 

35 

0 

35 

5 

35 

1 

45 

Z 

45 

10 

100 

1 


Carrier gas: Helium 
Llnear velocity: 35 cm/s 
fnjection size: 1 uL 
Split ratio: 10:1 
Run time: 30 min 
System suitability 
Sample: System suitability soiution 
[Notę—A pproximate relative retention times for ethyl 
ether, acetone, isopropyl akuhol, diisopropyl ether, 

1-propanol, and 2-butanol are 0.6, 0.7, 1.0, 1.1, 1.3, 
and 1.5, respective]y.] 

Suitability requirements 

Resolution; NLT 1.5 between acetone and isopropyl 
alcohol 

SignaTto-noise ratio: NLT 10 for any of the fol Iow- 
ing peaks: ethyl ether, acetone, isopropyl alcohol, di- 
isopropyl ether, 1-propanol, and 2-butanol 
Tailing factor: NMT 2.0 for the isopropyl alcohol 
peak 

Relative standard deviation: NMT 2.0% for the iso¬ 
propyl alcohol peak 
Analysis 

Sampfes: Sample soiution 

Calcu late the ratio of isopropyl alcohol (C^HsO) in the 
portion of Azeotropic Isopropyl Alcohol taken: 

Result = (r,/r r ) 

n = peak area for isopropyl alcohol 
r T - sum of all of the peak areas exduding the 
peak for water 

Acceptance criteria: NLT 0.99 

SPECIFIC TESTS 

* SPECIFIC GRAVITY (841): 0.815-0.810, indicating 

91 _0%-93.0% of isopropyl alcohol (C 3 H fl O) by volume 

* Refractive Index (831): 1,376-1,378 at 20° 

* ACIDITY 

Sample: 50 mL 

Analysis: Place the Sample tn a suitable fiask, and add 
100 mL of carbon dioxide-free water. Add 2 drops of 
phenolphthalein TS, and titrate with 0.020 N sodium 
hydroxide to a pink color that persists for 30 s. 
Acceptance criteria: NMT 070 mL of 0.020 N sodium 
hydroxide is reguired for neutralization. 
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ADDITIONAL REQUIREMENT5 

• Packaging and Storage: Preserve in tight containers, re- 
mote from heat, 

a USP REFERENCE STANDARDS (11) 

USP 2-Propanol System Suita bi lity RS 
!t contains 04% of each of the folfowlng: ethyl ether, 
atetone, isopropyl alcohol, diisopropyl ether, 1-propa¬ 
nol, and 2-butanol. 


IsopropyS RubbBng Alkohol 

DEF1NIT10N 

Isopropyl Rubbing Alcohol contains NLT 68.0% and NMT 
72.0% of isopropyl alcohol by volume, with the remain- 
der consisting of water, with or without suitable stabifiz- 
ers, perfume oils, and cofor additives certified by the FDA 
for use in drugs, 

ASSAY 

• Procedurę 

Sam ple: 50,0 ml of Isopropyf Rubbing Alcohol 
Analysis: Transfer the Sample to a 250-mL distilllng 
fiask, and add 100 mL of water, Arrange the fiask for 
distillation, dlstill, and collect 95 mL of distillate In a 
100-mL volumetrie fiask. Di lute with water to volume, 
and determine the specEffc gravity of the distillate at 
25° (see Specific Gravity (841)). 

Acceptance criteria: The specific gravity is 
0*955-0.950, corresponding to 68>G%-72,0% of isopro¬ 
pyl alcohoL 

SPECIFIC TEST5 

® SPECIFIC GRAvrrv (841): 0,872 0.S83 at 20° 

• Limit of Nonvolatile Residue 

Sample: 50 mL of Isopropyl Rubbing Alcohol 
Analysis: Evaporate the Sample En a ta red pcrcelaEn dish 
on a steam bath to dryness, and dry at 105° for 1 h, 
Acceptance criteria: 0.01%; NMT 5 mg 

a AtlDiTY 

Sample solution: To 50 mL of Isopropyl Rubbing Alco- 
hol add about 75 mL of carbon dioxide-free water. 
Analysis: Transfer the Sample solution to a suitable fiask, 
and titratę potentiometrically to a pH of 8*5. 

Acceptance criteria: NMT T.O mL of 0.020 N sodium 
hydroxide Es required for neutralization. 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserze In tight cantatners, re- 

mote from heat. 

® Labeung: Label It to indicate that it is flammable. 


Isop rotę ren oi inhalation Solution 

» Isoproterenol Inhalation Solution is a stenie so¬ 
lution of Isoproterenol Hydrochloride in Purified 
Water. It may contain Sodium Chloride, It con¬ 
tains not less than 90.0 percent and not morę 
than 115,0 percent of the labeled amount of 
isoproterenol hydrochloride (ChH^NOb * HCI), 

Packaging and storage—Preserve in smali, tight contain- 
ers that are welj-filled or otherwise protected from oxida- 
tion. Protect from tight 

Labeling—Label it to indicate that the inhalation Solution 
is not to be used if its color is pinkish or darker than slightly 
yellow or if it contains a predpitate. 


USP Reference standards (11}— 

USP Isoproterenol Hydrochloride RS 

Color and cBarity— 

Standard solution —Transfer 2,0 mL of 0.100 N lodine V5 
to a SOO-mL vo[umetric fiask, dii u te with water to volume, 
and mlx. 

Procedurę —VE$ual]y examine a pardon of the Inhalation 
Solution (Test solution) in a suitable elear glass test tubę 
against a whlte background: it is not pinkish and it contains 
no predpitate. If any yellow color is obsen/ed in the Test 
solution , concomitantly determine the absorbances of the 
Test solution and the Standard solution in 1-cm cells with a 
suitable spectrophotometer set at 460 nm: the absorbance 
of the Test solution does not exceed that of the Standard 
solution. 

Identification—The retention time of the major peak in 
the chromatogram of the Assay preparation corresponds to 
that of the Standard preparation obtained as directed in the 
Assay. 

Sterility Tests (71): meets the reguirements. 
pH (791): between 2,5 and 5.5. 

Assay— 

Standard preparation—Prepare as directed in the Assay 
under Isoproterenol Hydrochloride. 

Assay preparation —Transfer an accurately measured vol- 
ume of Inhalation Solution, equiva!ent to about 25 mg of 
isoproterenol hydrochloride, to a 100-mL vo!umetric fiask, 
dilute with 0,1 7 N acetk acid solution to volume, and mix. 

Chromatographic system —Proceed as directed in the As¬ 
say under Isoproterenol Hydrochloride . 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Isoproterenol Hydrochloride, CaJeuiate the quantiŁy, in 
mg, of CnHuNOi ■ HClin each mL of the Inhalation Solu¬ 
tion taken by the formula: 

0,1 (C/V)(hy/h S ) 

in which V is the volume, in mL, of Inhalation Solution 
taken; and C, hu, and hs are as defined therein. 


Isoproterenol Hydrochloride 



OH 


CnHi ? NOi - HCI 247.72 
1,2-Benzenediol, 4-[1 -hydroxy-2- 
[(1 -methyJethy!)amino]ethyl]-, hydrochloride. 

3,4-Dibyd roxy-a-[(iso propyfam!no)methyIjbenzyI a leoh ol hy- 
drochloride [51 -30-9], 

» Isoproterenol Hydrochloride contains not less 
than 97.0 percent and not morę than 101.5 per¬ 
cent of C 11 H 17 NO 3 - HC!, calculated on the dried 
basis, 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Isoproterenol Hydrochloride RS 
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Identification— 

A: Infrared Absorption <197K). 

B: UltravioIet Absorption (197U)— 

Sotution: 50 pg per mL. 

Medium; water. 

Meltfng irange (741): between 165 d and 170°. 

Loss on drying <731)—Dry about 1 g, accurateiy weighed, 
In vacuum over phosphorus pentoxide for 4 haurs; it loses 
not morę than 1.0% of its weight, 

Residue on ignition <281); not morę than 0.2%. 
Sulfate (221 >—A 0.10-g portion shows no morę sulfate 
than corresponds to 0.20 ml of 0.020 N sulfunc add 
( 0 . 2 %). 

Limit of isoproteren one—I ts absorptivity {see Ultraviolet - 
Vi$fble Spectroscopy (857)) at 310 nm, determined in a solu- 
tion containing 2 mg per mL y is not morę than 0.2. 
Chloride content—Dissoke about 500 mg, accurateiy 
weighed, in 5 mL of water. Add 5 mL of glaciaf acetic acid 
and 40 mL of methanoL Add eosin Y TS, and Utratę with 
0.1 N silver nitrate VS. Each mL of 0.1 N siJver nitrate is 
equivalent to 3.545 mg of Cl. Between 13.9% and 14.6% of 
Cl is found, calculated on the dried basis. 

Assay— 

Standard preparation—DmoNe an accurateiy weighed 
quantity of USP Isoproterenol Hydrochloride RS in freshly 
prepared sodium bisulfite solution (3 in 1000) to obtain a 
solution having a concentration of about 2.5 mg per mL. 
Transfer 5.0 mL of this solution to a 50-mL volumetrk fiask, 
di lute with 0.1 7 N acetic add to volume, and mrx to obtain 
a solution having a known concentration of about 250 
per mL. 

Assay preparotion —Transfer about 125 mg of Isoprotere- 
nol Hydrochloride, accurateiy weighed, to a 25-mL volumet* 
ric fiask, dissolve in sodium bisulfite solution (3 In 1000), 
dilute with sodium bisulfrte solution to volume, and mix. 
Transfer 5.0 mL of this solution to a 100-mL volumetric fiask, 
dilute with 0.17 N acetic acid to volume, and mix, 

Chromatographic system (see Chromatography <621))—The 
liqurd chromatograph is equipped with a 278-nm detector 
and a 30-cm x 4-mm stainless Steel column that contains 
packing LI. The mobile phase is 0.17 N acetic acid having a 
How ratę of about 1.5 mL per minutę. Chromatograph five 
replicate injections of the standard preparotion, and record 
Ihe peak responses as diretted for Procedurę; the reJative 
standard deviation is not morę than 3.0%. 

Procedurę —Using a microsyringe or sampling valve, chro¬ 
matograph 10 jtL of the Standard preparotion, and adjust the 
specimen size and other operating parameters, if necessary, 
until satisfactory chromatography and peak responses are 
obtained. Chromatograph equal volumes of the Standard 
preparotion and the Assay preparaUon t and measure the peak 
responses. Calculate the quantity, in mg, of CnH^NOj * HCI 
in the portion of Isoproterenol Hydrochloride taken by the 
formula: 

Q.SC(h u fhs) 

in which C i$ the concentration, in jag per mL, of USP 
Isoproterenol Hydrochloride RS in the Standard preparation; 
ano hu and frj are the peak responses obtained from the 
Assay preparotion and the Standard preparation, respectively. 


Isoproterenol Hydrochloride Inhalation 
Aerosol 


» Isoproterenol Hydrochloride Inhalation Aerosol 
is a solution of Isoproterenol Hydrochloride in Al- 


cohol in an inert propellant base, It contains not 
less than 90.0 percent and not morę than 
115.0 percent of the labeled amount of isoproter¬ 
enol hydrochloride (CnH^NO^ HCI), 

Packagang and storage—Preserve in smali, nonreactive, 
light-resistant aerosol containers equipped with metered- 
dose valves and provided with orał inhalation actuators. 

USP Refereitce standards (11)— 

USP Isoproterenol Hydrochloride RS 

Identification— 

A: Place 10 mL of water in a smali beaker, and deliver 10 
sprays from the Inhalation Aerosol under the surface of the 
water, actuating the valve by pressing the stem Lip against 
the bottom of the beaker. Filter, place 5 mL of the filtrate in 
a test tubę, and retain the remainder of the solution for 
Identification test B. Add 1 drop of 0.2 NI sulfuric acid and 
0.5 ml of 0.1 N iodine, allow to stand for 5 minutes, and 
add 1 mL of 0.1 N sodium thiosulfate: a salmon-pink color 
is produced, 

B: Dilute the remainder of the filtrate obtained in IdentifT 
cation test A with an equal volume of water. Add a few 
drops of 6 N ammonium hydroxide, filter, addify the filtrate 
witn nltric acid, and divide into two equal portions. To each 
portion add a few drops of $ilver nitrate TS: white precipi- 
tates are fonmed. To one portion add a slight excess of nitric 
acid: the white precipitate rematns. To the other portion 
add a slight excess of 6 N ammonium hydroxide, and shake: 
the precipitate dissolves. 

AkohoH Determination <611)—Wetgh accurateiy a filled 
Inhalation Aerosol Container, and record the weight Place 
the Container in a dry ice-alcohol bath, and cool for 60 min¬ 
utes. Remove the Container from the bath, and oarefuJIy re- 
move the valve with wire cutters, taking precautions to save 
all pleces of the valve and cap. With the aid of three 5-mL 
ortions of water, transfer the eon ten ts of the Container to a 
eaker previously chrlled in the bath. Dry the rinsed empty 
Container and all of its parts in an oven at 105° for 2 hours, 
cool, and weigh. Calculate the weight of the Container eon- 
tents. Add a few boiling chips to the beaker, and carefully 
stir to help evaporate the propellant. After the bulk of the 
propellant has evaporated, transfer the contents of the 
beaker, wtfh the aid of several mL of water, to a glass-stop- 
pered graduated cylinder, measure the volume, and deter- 
minę the alcohol content of the Test solution thus prepared 
by the gas-liguid chromatographic procedurę, methyl ethyl 
ketone being used as the interna! standard. Calculate the 
alcohol eon tent of the Inhalation Aerosol taken by the 
formula: 

517 W 

in which 5 is the percentage of alcohol (w/v) in the Test 
solution; V is the volume, in mL, of the Test solution; and W 
is the weight, in g f of the Container contents: between 
28,5% and 38.5% (w/w) of C 2 H*OH is found. 

Dose uniform i ty over the entire contents: meets the 
reguirements for Metered-Dose Inhaiers under Aerosols, Nosal 
Sprays , Metered-Dose inhaiers , and Dry Powder Inhaiers (601). 
PROCEDURĘ FOR DOSE UNIFORMITY— 

herro-dtrate solution and Butter solution —Prepare as di- 
rected under Epinephrine Assay ( 391). 

5 tandard prepara tion —D i s so I ve a n acc u ra te ly weig h ed 
quantity of USP Isoproterenol Hydrochloride RS in a freshly 
prepared sodium bisulfite solution (1 in 500), and dilute 
quantitatively and stepwise with the same sodium bisulfite 
solution as necessary to obtain a solution having a known 
concentration of about 6 pg per mL. 

Test preparation —Discharge the minimum recommended 
dose into the sampling apparatus and detach the inhaler as 
directed. Rinse the apparatus (filter and interior) with four 
5.0-mL portions of a freshly prepared sodium bisulfite solu- 
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tion (1 in 500), and transfer the resuiting Solutions guantita- 
tively to a 50-mL centrifuge tubę. Add 10 mL of chloroform, 
insert the stopper, shake vigorously for 1 minutę, and centri- 
fugę. Use the elear supernatant as directed for Procedurę. 

Procedurę— tnto three separate flasks, transfer the Test 
prepara tion, 20.0 mL of the Standard preparation, and 
20.0 mL of water to provide the blank To each fiask add 
100 juL of Ferro-ci trale solu tion foli owe d by 1.0 mL of Buffer 
solution, and mlx. Concomitantly determine the absorbances 
with a suitable spectrophotometer, in 5-cm cells, of the So¬ 
lutions from the Test preparation and the Standard prepara¬ 
tion , at the wavelength of maxlmum absorbance at about 
530 nm, against the blank. Calculate the guantity, in jjiq, of 
CnHizNOi ■ HO contained in the minimum dose taken by 
the formula: 

20CN(Au/As) 

in which C is the concentration, in pg per mL, of USP 
Isoproterenol Hydrachloride RS in the Standard preparation; 
N is the number of sprays diseharged to obtain the mini¬ 
mum dose; and A u and A$ are the absorbances of the Solu¬ 
tions from the Test preparation and the Standard preparation , 
respectively. 

Assay— 

Ferro<i tratę Sof u tion, Buffer Solution, and Standard prepa¬ 
rat ion —Prepare as directed under Unit spray content 

Assay preparation —Fit the inhalation Aerosol Container 
with its inhalation actuator, and prime the unit by firing it 
10 times. Remoye the actuator, and accurately weigh tne 
Container with its remaining contents. liwert the Container, 
lace the valve stem tip against the bottom of a IGO-mL 
eaker containing 20 mL of chloroform, and deliver under 
the surface of the chloroform a number of sprays epuivalent 
to about 500 jLig of isoproterenol hydrochloride* Raise the 
unit above the contents of the beaker, and wash the valve 
stem with about 2 mL of chloroform. Collect the washings 
in the beaker. Aflow the valve stem to dry, and again accu¬ 
rately weigh the Inhalation Aerosol Container with its re¬ 
maining contents. Record the weight of the expelled speci- 
men. Transfer the contents of the "beaker to a centrifuge 
tubę with the a id of two 3-mL portions of chloroform, add 
10*0 mL of freshly prepared sodium bisulfite solution (1 in 
500), and shake vigorously for 1 minutę. Centrifuge, and 
use the elear supernatant as directed for Procedurę , 

Procedurę —Into three separate test tubes, pipet 5 ml 
eacli of the Assay preparation , Standard preparation, and 
water to provide the biank, respectively* To each tubę add 
100 pL of Feno-citratę Solution, followed by 1.0 mL of Buffer 
Solution, and mix. Determine the absorbances of the Assay 
preparation and the Standard preparation at the wavelength 
of maximum absorbance at about 530 nm, against the 
blank. Calculate the percentage (w/w) of C 11 H 17 NG 3 * HCi in 
the portion of inhalation Aerosol taken by the formula: 

0*001 (C/W){Auf A0 

in which C is the concentration, in pg per mL, of USP 
Isoproterenol Hydrochloride RS In the Standard preparation; 

W is the weight, in g, of Inhalation Aerosol taken; and A u 
and As are the absorbances of the Solutions from the Assay 
prepara tion and the 5 fon dard p repara tion, respecti ve ly. 


Isoproterenol HydrocBiBoride liijeition 

» Isoproterenol Hydrochloride Injection is a stenie 
solution of Isoproterenol Hydrochloride in Water 
for Injection. It contains not less than 90.0 per- 
cent and not morę than 115.0 percent of tne !a- 


beled amount of isoproterenol hydrochloride 
(Ci,Hi 7 N 0 3 ■ HCI). 

Padkaglng and stoirage—Preserve in single-dose contain- 
ers, preferably of Type I glass, protected from light. Storę at 
controlled room temperaturę. 

Labeling—Label it to indicate that the Injection is not Lo 
be used if its color is pinkish or darker than sJightly yellow 
or if it contains a predpitate. 

USP Reference st andarefs (11)— 

USP Endotoxin RS 

USP Isoproterenol Hydrochloride RS 

Color and cianty—Using the Injection as the Test solution, 
proceed as directed for Cofor and clarity under Isoproterenoi 
Inhalation Solution * 

Odentifkation—The retention time of the major peak in 
the chromatogram of the preparation corresponds to 
that in the chromatogram of tne Standard preparation , as 
obtained in the Assay. 

IBacteria! EndotoxBm Test (85)—It contains not morę 
than 1250.0 USP Endotoxin Units per mg of isoproterenol 
hydrochioride. 

pH (791): between 2*5 and 4,5. 

Particulate ft/latter in Injectnons (788): meets the re- 
guirements for smafl-volume injections. 

Other reąuirements—It meets the requlrements under in¬ 
jections and Im plan ted Drag Products (1). 

Assay— 

Mobile phase —Dissolve 1*76 g of sodium 1 -heptanesul- 
fonate in 800 mL of water. Add 200 mL of methanol, and 
adjust with 1 M phosphoric add to a pH of 3.0 ± 0*1. Pass 
the solution through a membranę filter having a 1-jim or 
finer porosity* 

Standard preparation— DissoJve an accurately weighed 
quantity of USP Isoproterenol Hydrochloride RS in freshly 
prepared sodium bisulfite solution (1 in 1000) to obtain a 
solution having a known concentration of about 20 Lig per 

mL. 

Resolution sof u tion —Prepare a solution of epinephrine bi- 
tartrate in freshly prepared Mobile phase containing 1.0% of 
sodium bisulfite, havtng a concentration of about 200 jig 
per ml, Mix 2*0 mL of this solution and 18,0 ml of the 
Standard preparation , 

Assay preparation —Quantitatively d ilu te an accurately 
measured volume of Injection with freshly prepared sodium 
bisulfite solution (1 in 1000) to obtain a solution having a 
concentration of about 20 jug per mL. 

Chromatographic system (see Chromatogmphy (621)}—The 
liquid chromatograph is egurpped with a 280-nm detector 
and a 4-mm x 30-cm column that contains parking LI. The 
fiow ratę is about 2 ml per minutę. Chrom atograpn the 
Standard preparation, and record the peak responses as di¬ 
rected for Procedurę: the relative standard deviafion for replr- 
cate injections is not morę than 1,5%. Chromatograph the 
Resolution solution: the relative retention times are about 
0.55 for epinephrine and 1.0 for isoproterenol; the resolu¬ 
tion, R, for epinephrine and isoproterenol is not less than 
3.5; and the tailing factors for the epinephrine and 
isoproterenol peaks are not morę than 2.5* 

Procedurę— Separately inject equal volumes (about 
100 pL) of the Standard preparation and the Assay prepara¬ 
tion, record the chromatograms, and measure the peak re¬ 
sponses. Calculate the quantity, in mg, of isoproterenol hy¬ 
drochloride (CnHiyNOj ■ HCI) in each mL of the injection 
taken by the formula: 

C(t/D)(ru/r s ) 

in which C h the concentration, in |ig per ml, of USP 
Isoproterenol Hydrochloride RS in the Standard preparation; 
i is the labeled guantity, in fig per ml, of isoproterenol 
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hydrochloride in the Injection; D is the eon centra ti on, in pg 
per mL, of isoproterenol hydrochloride in the Assay prepora - 
tion, on the basis of the labeled quanttty in each mL and 
the extent of dilution; and r u and are the peak responses 
obtained from the Assay preparation and the Standard prepa¬ 
ration, respectively. 


isoproterenol Hydrochloride Tablets 


» Isoproterenol Hydrochloride Tablets contain not 
less than 93.0 percent and not morę than 
107.0 percent of the labeled amount of 
C 11 H 17 NO 3 * HCI. 


Packaging and storage— Preserve in well-closed, light-re- 
sistant containers. 



USP Reference standards (11>— 

USP isoproterenol Hydrochloride RS 

Identification —Powder a number of Tablets, equivalent to 
about 50 mg of isoproterenol hydrochloride, digest with 
15 mL of hot dehydrated alcohol for 20 minutes, eool, filter, 
and evaporate the filtrate on a steam bath to dryness: the 
residue responds to the Identification tests under Isoprotere - 
nol Hydrochloride. 

Dissolution <711)— 

Medium: water; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of CnH l? NQ;j ■ HCI dis- 
solved from UV absorbances at the wavdength of maximum 
absorbance at about 279 nm of filtered portions of the solu- 
tion under test, suitably diluted with Dissolution Medium , if 
necessary, in comparison with a Standard sofution havmg a 
known concentration of USP Isoproterenol Hydrochloride RS 
in the same medium, 

Toierances —Not less than 75% (Q) of the labeled amount 
of CtiHi?NOi HCI is dissolved tn 45 minutes. 

Unlformity of dosage units (905): meel the reguire- 
ments. 

Procedurę for content uniformity —Crush 1 Tablet, and 
transfer it with the aid of 25 mL of water to a 50-mL volu- 
metric fiask. Shake gently untll no morę dissolves, add water 
to volume, and mix. Filter through a dry filter into a dry 
fiask, rejecting the first 20 mL of the filtrate. Transfer a por- 
tion of the filtrate, equtvafent to about 2.5 mg of isoprotere¬ 
nol hydrochloride and accurately measured, to a 50-mL vol- 
u metric fiask, diłute with water to vo!ume, and mix. Dissolve 
an accurately weighed guantity of USP Isoproterenol Hydro¬ 
chloride RS in water, and dilute quantitatively and stepwise 
with water to obtain a Standard solution having a known 
concentration of about 50 ug per mL. Concomkantly and 
without delay, determine the absorbances of both sofutions 
in 1-cm cells at the wavelenqth of maximum absorbance at 
about 279 nm, with a suitabfe spectroph otom eter, using 
water as the blank. Calculate the guantity, in mg, of 
Ci f Hi?NOi ■ HCI in the Tablet taken by the formula: 


2S(C/V)(Au/As) 


m which C is the concentration, In ug per mL, of USP 
Isoproterenol Hydrochloride RS in the Standard solution; V is 
the voiume, in mL, of the filtrate taken; and Au and As are 
the absorbances of the solution from the Tablet and the 
Standard solution, respectivefy. 

Assay— 

Mobile phase —Adjust 0.1 M sodfum suffate with phos- 
phoric acid to a pH of 3.0. Mix 90 parts of this solution with 
10 parts of methanoL 


Standard preparation —Dlssolve an accurately weighed 
guantity of USP Isoproterenol Hydrochloride RS In 0.1 N sul- 
furk acid, and dilute quantitatively and stepwise with the 
same so!vent to obtain a solution having a known concen¬ 
tration of about 0.1 mg per mL. 

Assay preparation —Weigh and finely powder not less 
than 20 Tablets. Weigh accurately a portion of the powder, 
equivatent to about 10 mg of isoproterenol hydrochloride, 
and transfer with the aid of 50 ml of 0.1 N sulfuric acid to 
a 100-mL vo!umetnc fiask. Shake gently until no morę dis- 
solves, dilute with the same solvent to volume, and mix. 
Filter through a dry filter into a dry fiask, rejecting the first 
20 mL of the filtrate. 

Chromatographic system (see C hromatography (621»—The 
liquid chromatograph is eguipped with a 280-nm detector 
and a 3.9-mm x 30-cm column that contains parking LI. 
The flow ratę is about 1 mL per minutę. Chromatograph 
three repltcate injections of tne Standard preparation , and 
record tne peak responses as directed for Procedurę: the rela- 
t!ve standard deviatlon is not morę than 2,0%. 

Procedurę—$eparate\y inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph by means of a sukable microsyringe or 
sampling valve, record the chromatograms, and measure 
the responses for the major peaks. The retention time is 
about 3.5 minutes for isoproterenol. Calcu late the quantitv, 
in mg, of CirHirNO* * HCI m the portion of Tablets taken by 
the formula: 


100 C(ru/r s ) 

in which C is the concentration, in mg per mL, of USP 
Isoproterenol Hydrochloride RS in the Standard preparation; 
and r v and r s are the peak responses obtained from the 
Assay preparation and the Standard preparation , respcctively. 


Isoproterenol Hydrochloride and 
Phenylephrine Bitartrate Inhalation 
Aerosol 


» Isoproterenol Hydrochloride and Phenylephrine 
Bitartrate Inhalation Aerosol is a suspension of 
microfine Isoproterenol Hydrochloride and Phen¬ 
ylephrine Bitartrate in suitable propellants in a 
pressurized Container. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amounts of isoproterenol hydrochlo¬ 
ride (CnHuNO* • HCI) and phenylephrine bitar¬ 
trate (C9H13NO2 ■ GHfiOfO. 

Packaging and storage —Preserve in smal!, nonreactive, 
light-resistant aerosol containers equipped with metered- 
dose vafves and provided with orał inhalation actuators. 

USP Reference standards (11)— 

USP Isoproterenol Hydrochloride RS 
USP Phenylephrine I lydrochloride R5 

Identification— 

A: Place 10 mL of water in a smali beaker, and deliver 20 
sprays from the Aerosol under the surface of the water, ao 
tuatrng the valve by pressing the tip against the bottom of 
the beaker. To 5 mL of the solution add 1 drop of dilute 
sulfuric acid (1 in 200), add 0.5 mL of 0.1 N iodine, allow 
to stand for 5 minutes, and add 1 mL of 0.1 N sodium thio- 
sulfate: a red-brown color is produced. 

8 : To the balance of the solution obtained tn Identifica¬ 
tion test A add 3 mL of Mercuric sulfate solution , prepared as 
directed in the test for Doje uniformity over the entire eon- 
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tents. Heat on a steam bath for 5 minutes, cool, and add 
3 ml_ of sodium nitrite solution (1 in 80): a deep red color is 
produced. 

Dose uniformity over the entire contents: meets the 
requirements for Metered-Dose Inhalers under Aerosols, Nosal 
Sprays, Metered-Dose Inhalers, and Dry Powder Inhałers (601), 
PROCEDURĘ FOR DOSE UNlFORMIT¥— 

Ferro-dtrate solution and Buffer solution —Prepare as dh 
rected under Epinephrine Assay <391 >. 

Mercuric sulfate solution —-While stirring a mixture of 15 g 
of yellow mercuric oxide and 80 mL of water, sfowly add 
20 ml of suffurit acid, and stir untii completely dissolved. 

isoproterenol hydrochloride standard preparation —Dissolve 
an accurately weighed ouantity of USP Isoproterenol Hydro¬ 
chloride RS in dilute sulfuric acid (1 in 1000), and dilute 
quantitatively and stepwise with the same dilute sulfuric 
acid as necessary to obtain a solution having a known com 
centration of about 8 pg per ml, 

Phenylephrine hydrochloride standard p rep ara t ton —D i ss o I ve 
an accurately weighed guantity of USP Phenylephrine Hy- 
drochloride RS En dilute sulfuric acid (1 in 1000), and dilute 
quantitaUve!y and stepwise with the same dilute sulfuric 
acid as necessary to obtain a solution having a known con- 
centration of about 12 pg per mL 

Jest preparation for isoproterenol hydrochloride —Discharge 
the minimum recommended dose into the sampltng appa- 
ratus, and detach the inhaler as directed, Rinse the appara- 
tus (filter and interior) with fottr 5,0-mL portions of dilute 
sulfuric acid (I in 1000), and transfer the resulting Solutions 
quantitatively to a 50-mL centrifuge tubę. Add 10 mL of 
chloroform. Insert the stopper, shake vigorously for 1 min¬ 
utę, and centrifuge for 20 minutes. Use the elear superna- 
tant as directed in the Procedurę for isoproterenol hydrochlo¬ 
ride. 

Test preparation for phenylephrine bitortra te—Proce ed as 
directed for Test preparation for isoproterenol hydrochloride 
and use the elear supernatant as directed in the Procedurę 
for phenylephrine bitartrate. 

Procedurę for isoproterenol hydrochloride— \nto three sepa¬ 
ra te flasks transfer the Test preparation for isoproterenol hy- 
drochloride , 20.0 mt of the Isoproterenol hydrochloride stan¬ 
dard preparation, and 20.0 mL of dilute sulfuric acid (1 in 
1000) to provide the blank. To eacli fiask add 100 pL of 
Ferro-citrate solution and 1,0 mL of Buffer solution, and mix. 
Gońcom i tantly determine the absorbances of the Test prepa¬ 
ration and the Standard preparation against the blank at the 
wavelength of maxlmum absorbance at about 530 nm, in 
5-cm celts, with a suitable spectrophotometer. Calculate the 
guantity, in pg, of CuHtjMOs ■ HO contained En the mini¬ 
mum dose taken by the formula: 

20 CN(Au / A$) 

in which C is the concentration, in pg per mL, of USP 
Isoproterenol Hydrochloride RS in the isoproterenol hydro¬ 
chloride standom preparation; N is the number of sprays dis- 
charged to obtain the minimum dose; and A v and As are the 
absorbances of the Solutions from the Test preparation and 
the Standard preparation, respectively. 

Procedurę for phenylephrine bitartrate —Into three separate 
flasks transfer the Test preparation for phenylephrine bitar¬ 
trate, 20.0 mL of the Phenylephrine hydrochloride standard 
preparation, and 20.0 mL of dilute sulfuric add (1 in 1000) 
to provide the blank. To each fiask add 3.0 mL of Mercuric 
sulfate solution, and mix. Immerse in a water bath main- 
tained between 35° and 40 fl for 10 minutes, remove, and 
allow to stand at room temperaturę for 30 minutes, Add 
0.25 mL of a sodium nitrite solution (1 in 80), mix, and 
allow to stand, with occasional swirJing, for 30 minutes. 
Concomitantiy determine the absorbances of the Test prepa* 
radon and the Standard preparation against the blank at the 
wavelength of maximum absorbance at about 495 nm, 3n 
5-cm cells, with a suitable spectrophotometer. Calculate the 


quantity, in pq, of C 9 HBNO 2 ■ CłHaO* in the minimum dose 
taken by the formula: 

(317,30 / 203.67}(2QCN)(Au/As) 

in which 317.30 and 203.67 are the molecular weights of 
phenylephrine bitartrate and phenylephrine hydrochloride, 
respectively; C is the concentration, in pg per mL, of USP 
Phenylephrine Hydrochloride RS in the Phenylephrine hydro¬ 
chloride standard preparation; N is the number of sprays dis- 
charged to obtain the minimum dose; and Au and As are the 
absorbances of the Solutions from the Test preparation and 
the Standard preparation, respectively. 

Particie size —Prime the valve of the Aerosol by alternately 
shaking and firing it several times through its oraf inhalation 
actuator, and then actuate one measured spray onto a 
clean, dry microscope slide held 5 cm from the end of the 
actuator, perpendlcular to the direction of spray. Carefully 
rinse the slide with about 2 mL of carbon tętnachloride, and 
allow to dry. Examine the slide under a microscope, 
equipped with a calibrated ocular micrometer, using 450x 
magmfication. Focus on the partides of 25 fields of vEew 
near the center of the sample pattern, and notę the size of 
the great majority of jndividual partides: they are less than 
5 pm in diameter. Record the size of all individual crystallme 
partides (not agglomerates) morę than 10 pm in length 
measured along the longest axis: not morę than 10 such 
partides are observed. 

Assay— 

Ferro<itratę solution, Buffer solution, and Mercuric sulfate 
solution —Prepare as directed in the test for Dose uniformity 
over the entire contents. 

isoproterenol hydrochloride standard preparation— Transfer 
about 50 mg of USP Isoproterenol Hydrochloride RS, accu¬ 
rately weighed, to a lOU-mL volumetric fiask, add dilute sul¬ 
furic acid (1 in 1000) to volume, and mix, Transfer 10.0 mL 
of this solution to a 50-mL volumetric fiask, add dilute sulfu¬ 
ric acid (1 in 1000) to volume, and mix. The concentration 
of USP Isoproterenol Hydrochloride RS in the isoproterenol 
hydrochloride standard preparation is about 10G pg per mL. 

Phenylephrine hydrochloride standard preparation —Transfer 
about 50 mg of USP Phenylephrine Hydrochloride RS, accu¬ 
rately weighed, to a 100-mL volumetric fiask, add dilute sul¬ 
furic acid (1 in 1000) to volume, and mix. Transfer 10,0 mL 
of this solution to a 50-rnL volumetrfc fiask, add dilute sulfu¬ 
ric acid (1 in 1000) to volume, and tmix. The concentration 
of USP Phenylephrine Hydrochloride RS in the Phenylephrine 
hydrochloride standard preparation is about 100 pg per mL. 

Assay preparation — [notę— Valve actuation during sam- 
pling is to be perfomned in a manner that will deliver freely 
the spray into the solvent in the bottom of the sampling 
beaker, but with mini mai la terał pressure on the valve stem 
to avoid possible side-of-stem leakage. Any devices and 
techniques designed to accomplish these ob|ectives may be 
used (e.g., actuating the va!ve by pressing the tip into an 
indentation in the bottom of the beaker or using a special 
adapter to spray at right angles to the valve held at the 
bottom of the beaker),] Place 20 ml of chloroform in a suit¬ 
able 100-mL beaker, Prime the valve of the Aerosol by alter¬ 
nately shaking and firing it 10 times through its ora! mhala- 
tion actuator, Accurately wcigh the Aerosol, shake it, and 
immediately deliver a single spray under the surface of the 
chloroform. Raise the Aerosol above the surface of the chlo¬ 
roform, and shake it gently prep ara tory to delivering an- 
other spray simifarly under tne surface of the chloroform. 
Deltver a total of 6 sprays in this manner. Rinse the valve 
stem and ferrufe witn about 2 mL of chloroform, collecting 
the rinsing with the sample in the beaker. Allow the Aerosol 
to dry, weigh it, and determine the total weight of the 6 
sprays. Transfer the solution to a centrifuge tubę with the 
aid of two 3 -ml portions of chloroform, and add 10.0 mL of 
dilute sulfuric acid (1 in 1000). Insert the stopper, shake 
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vigorously for 1 minutę, centrifuge for 20 minutes, and use 
the elear supernatant. 

Procedurę for isoproterenol hydrochloride —Transfer 3.0 mL 
each of the Isoproterenol hydrochionde standard p repa radon 
and the Assay preparation to separate test tubes. To each 
tubę add 0.10 mL of Ferro-d trute solution and l.OmL of 
Buffer solution, and mix. Concomitantly determine the ab¬ 
sorbances of the Solutions in 1-cm celfs at the wavelength of 
maximum absorbance at about 530 nm, with a suitable 
spectrophotometer, using water as the blank. Calculate the 
quantity, in mg, of isoproterenol hydrochloride (CnH^NOj- 
HCI) in each mL of the Aerosol taken by the formula; 

( 0,01 Cd / W&Auf As) 

In which C is the concentration, in ug per ml, of USP 
Isoproterenol Hydrochloride RS in the Isoproterenol hydro- 
chlorlde standard preparation; d is the density, in g per mL, 
of Aerosol taken; W Es the weight, in g, of the sampie taken; 
and Au and A* are the absorbances of the Solutions from the 
Assay preparation and the Isoproterenol hydrochloride stan¬ 
dard preparation , respectiveJy [The density, d, is determined 
as follows. Weigh a known vo!ume (v) of the Aerosol in a 
suitable 5-mL gas-tight syringe equipped with a linear valve, 
Calibrate the volume of the syringe by fifling to the 5-mL 
mark with dichlorotetrafluoroethane withdrawn from a 
plastic-coated glass via) sealed with a neoprene multipie- 
dose rubber stopper and an aluminum seat, using 1.456 g 
per mL as the density of the calibrating liquid. Maintarn the 
dichlorotetrafluoroetnane, the Aerosol sampie, and the sy¬ 
ringe (protected from hecoming wet) at 25° in a water 
batn. Obtain the sampie, equivalent to the same yolume as 
that obtained during the sampling procedurę, from the Aer¬ 
osol by means of a sampling device consisting of a replacea- 
ble rubber septum engaged in the piąte threads at one end 
of a threaded fitting, the opposite end of which contains a 
sharpened Lube capable of puncturing the aerosol Container, 
and a rubber gasket around the tubę to prevent leakaoe of 
the Container contents after puncture.* Calculate the density 
taken by the formula: 

w/v 

in which w is the weight of the voiume, v, of Aerosol taken.] 
Procedurę for phenylephrine bitartrate —Transfer 5.0 mL 
each of the Phenylephrine hydrochloride standard preparation, 
the Assay preparation, and a blank consisting of dilute sulfu- 
ric acid (1 in 1000), to separate test tubes. To each tubę 
add 3.0 mL of Mercuric sulfate solution, and mix. Immerse in 
a water bath maintained between 35° and 40° for 10 min¬ 
ut es, remove, and allow to stand at room temperaturę for 
30 minutes. Add 0.25 mL of sodium nitrite solution (1 in 
80), mtx, and allow to stand, with occasional swirling, for 
30 minutes. Concomitantly determine the absorbances of 
the Solutions against the blank in 1-cm cells at the wave- 
length of maximum absorbance at about 495 nm, with a 
suitable spectrophotometer. Calculate the guantity, in mg, 
of phenylephrine bitartrate (C 9 H 13 NO 2 - C 4 H 6 O fi ) in each ml 
of the Aerosol taken by the formula; 

(31 7.30 / 203.Ó7)(0.01 Cd/ W){A U / A$ 

in which 317.30 and 203.67 are the molecular weights of 
phenylephrine bitartrate and phenylephrine hydrochloride, 
respectiyely; C is the concentration, in pg per mL, of USP 
Phenylephrine Hydrochloride RS in the Phenylephrine hydro - 
chloride standard preparation; d is the density, in g per ml, 
of Aerosol taken; W Is the weight, in g, of the sampie taken; 
and Au and As are the absorbances of the Solutions from the 
Assay preparation and the Phenylephrine hydrochloride stan¬ 
dard preparation, respectively. 


Isoprotereraoiil SyBfate_ 

(C„Hi 7 NOj)a - H 2 SO., ■ 2hbO 556.62 
1,2-Benzenediol, 4-[1 -hydroxy-2- 
[(1-methylethyl)amino]ethyl]- # sulfate (2:1) (salt), 
dihydrate. 

3,4-Dihydroxy-a-[(isopropylamino)methyl]benzyl alcohol 
sulfate (2:1) (salt) dihydrate [6700-39-6]. 

Anhydrous 520.60 [299-95-6]. 

» Isoproterenol Sulfate contains not less than 
97.0 percent and not morę than 103.0 percent of 
(Cii Hi?N 63)2 ■ H 2 SO 4 , calculated on the anhy¬ 
drous basis. 

Patkagmg and storage—Presen/e in tight, iight-resistant 
containers. 

USP Reference standards (11)— 

USP Isoproterenol Hydrochloride RS 
Identification— 

A: Ultraviolet Absorption (19 7 U)— 

Solution: 50 pg per mL. 

Medium: 0,1 N hydrochforic acid. 

B: To a solution of 10 mg En 5 mL of water add 1 drop of 
ferric chloride TS: an intense green color is produced, and it 
becomes olive-green on standmg. 

C: To a solution of 10 mg in 1 mL of water add 1 drop of 
phosphotungstlc acid TS: a white precipitate Is formed im- 
mediately and it becomes brown on standing (distinction 
from epinephrine, which forms no precipitate). 

D: Dilute 1.0 mL of a solution (1 in 1000) with water to 
10 mL, add 0.1 mL of dilute hydrochloric add (1 in 120), 
then add 1.0 mL of 0.10 N lodine. Allow to stand for 5 min¬ 
utes, and add 2.0 mL of 0,10 IM sodium thiosulfate: a 
salmon pink color is produced ( distinction from noreptneph- 
rine , which, at the same pH , about 3, produces no color or at 
most only a slight pink coiot ), 

E: It responds to the tests for Sulfate (191). 

Water De term 5 naticn, Method I (921): not morę than 
7.0%. 

IResitfue on ignition (281): not morę than 0.2%. 
Chloride (22 1)—A 0.10-g portion shows no morę chloride 
than corresponds to 0,20 mL of 0.020 N hydrochloric add 
(0.14%). 

Limit of isoproterenone— It meets the reguirements of 

the test for Isoproterenone under Isoproterenol Hydrochionde. 

Assay— 

Standard preparation —Prepare as directed En the Assay 
under Isoproterenol Hydrochloride. 

Assay preparation —Transfer about 125 mg of Isoprotere- 
nof Sulfate, accurately weighed, to a 25-mL volumetric fiask, 
dissolye in sodium bisulfite sofution (3 in 1000), dilute with 
sodium bisulfite solution to vo!ume, and mix. transfer 
5.0 mL of this solution to a 100-mL yolumetric fiask, dilute 
with 0.17 N acedc acid to volume, and mix. 

Chromatographic system —Proceed as directed for Proce¬ 
durę rn the Assay unacr Isoproterenol Hydro chloride. Calculate 
the guantity, in mg, of (CnH^NOj)* ■ H 2 SO^ in the portion 
of Isoproterenol Sulfate taken by the formula: 

(260.30 / 24772)(Q.5Q(/W h s ) 

in which 260.30 is one-half of the molecular weight of an¬ 
hydrous isoproterenol sulfate, 2Al.72 is the molecular 
weight of isoproterenol hydrochloride; and C, h Uf and /?* are 
as defined therein. 


*A suitable sampling system es avaitabFe from Alltech Associates, 205 T Wauke- 
gan Rd., Deerfield, IŁ 60015. 
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Isoproterenol Sulfate Inhalation 
Aerosol 


» Isoproterenol Sulfate Inhalation Aerosol is a sus- 
pension of mtcrofine Isoproterenol Sulfate in 
fluorach lorohydrocarbon propellants in a pres- 
surized Container. It contains not less Lhan 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of isoproterenol sulfate 
[(CnH^NO^-HaSOJ. 

Packaging and storage —Preserve in smali, nonreacth/e, 
light-resistant aerosol Container* equipped with metered- 
dose vafves and provided with orał inhalation actuators. 

USP Reference standard* <11)— 

USP Isoproterenol Hydrochloride RS 

fldentif kation— 

A: Place 10 mL of water in a smali beaker, and deliver 10 
sprays from the Aerosol under the surface of the water, ac- 
tuating the valve by pressing the tip against the bottom of 
the beaker, Filter, and to 5 ml of the fillrate add 1 drop of 
dilute hydrochloric add (1 in 120). Add 0,50 ml of 0.10 N 
iodine, allow to stand for 5 minutes, and add 1,0 mL of 
0.10 N sodium thiosulfate: a red-brown color is produced, 

Br A portion of the filtrate obtained m Identification test A 
responds to the tests for Sulfate {191), 

Mkrobial enumeration tests (61) and Tests for spec!- 
fied microorganistns (62)— It meets the requirements of 
the tests for absence of Staphylococcus aureus and Pseudo* 
monas aeruginosa. 

Dose uniform i ty over the entire contents: meets the 
requirements for Metered-Dose Inhafers under Aerosols , Nosai 
Sprays, Metered-Dose Inhalers, and Dry Powder Inhalers (601). 
Procedurę for dose uniformity— 

Ferro-ci tratę solution and Buffer solution —Prepare as dt- 
rected under Epinephrine Assay (391). 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Isoproterenol Hydrochloride RS in a freshly 
prepared sodium bisulfite solution (1 in 500), and dilute 
quantitat!vely and stepwise with the same sodium bisulfite 
solution as necessary to obtain a solution having a known 
ooncentratron of about 4 fig per mL 

Test preparation— Discharge the minimum recommended 
dose into the sampling apparatus and detach the inhaler as 
directed. Rinse the apparatus (filter and interior) with fotir 
5.0-mL portions of a freshly prepared sodium bisulfite solu¬ 
tion (1 in 500), and transfer the resultmg Solutions guantita- 
tively to a 50-mL centrifuge tubę, Add 10 ml of chloroform, 
insert the stopper, shake vigorously for 1 minutę, and centri- 
fuge for 5 minutes. Use the elear supernatant as directed rn 
the Procedurę. 

Procedurę— Into three sep a ratę flasks transfer the Test 
preparation, 20.0 ml of the Standard preparation, and 
20.0 mL of water to provide the blank. To each fiask add 
100 jiL of Ferro-citrate solution and 1.0 mL of Buffer solution, 
and mix, Concomitantly determine the absorbances with a 
suitable spectrophotometer, in 5-cm cells, of the Solutions 
from the Test preparation and the Standard preparation at 
the wavelength of maximum absorbance at about 530 nm, 
against the blank. Caiculate the guantity, in jig, of 
{Ci I Hi 7 N 0 3 )2 ■ H 2 SO 4 contained in the minimum dose taken 
by the formula: 

( 260,30 1 247J2)(20CN)(Au/A$ 

in which 260.30 is one-half of the molecular weight of 
isoproterenol sulfate (anhydrous), and 247.72 is the molecu¬ 
lar weight of isoproterenol hydrochloride; C rs the conćen- 
tration, tn pg per mL, of USP Isoproterenol Hydrochloride RS 


in the Standard preparation; N is the number of sprays dis- 
charged to obtain the minimum recommended dose; and 
Au and As are the absorbances of the Solutions from the 
Assay preparation and the Standard preparation, respectively. 
Particie slze —Prime the valve of the Aerosol by afternately 
shaking and firing it several times through its ora! inhalation 
actuator, and then actuate one measured spray onto a 
clean, dry mitroscope slide held 5 cm from the end of the 
actuator, perpendirnlar to the dtrertion of the spray. Ca re¬ 
fu lly rinse the slide with about 2 mL of carbon tetrachloride, 
and allow to dry. Examine the sfide under a microscope, 
eguipped with a calibrated ocular mitrometer, using 450 x 
magnlflcation. Focus on the particles of 25 fields of view 
near the center of the test specimen pattern, and notę the 
size of the great majority of individual particles: they are less 
than 5 pm Tn diameter. Record the number and size of alf 
indlvidual crystalline particles (not agglomerates) morę than 
10 pm in fength measured along the I on gest axis: not morę 
than 10 such particles are observed. 

Assay— 

Ferro-citrate solution and Buffer solution —Prepare as di- 
rected under Epinephrine Assay (391 >. 

Standard preparation —Transfer about 50 mg of USP 
Isoproterenol Hydrochloride R5, accurately weighed, to a 
lOG-mL volumetrit fiask, add a freshly prepared solution of 
sodium bisulfite {1 in 500) to volume, and mix. Transfer 
10.0 mL of this solution to a second 100-mL volumetric 
fiask, dilute with the sodium bisulfite solution to volume, 
and mix. The concentration of USP Isoproterenol Hydrochlo¬ 
ride RS 3n the Standard preparation is about 50 pg per mL. 

Assay preparation — [notę —A suitable sampling beaker is 
one having a smali indentation formed in its inside bottom 
surface having dimensions adequate to accept the aerosol 
valve stem during actuation, thereby preventing particie en- 
trapment and side-of-stem leakape during the sam ple deliv- 
ery.] Place 20 mL of chloroform in a suitable 100-mL beaker. 
Prime the valve of the Aerosol by alternately shaking and 
firing it 10 times through its orał inhalation actuator. Accu¬ 
rately weigh the Aerosol, shake it, and immediately deliver a 
single spray under the surface of the chloroform, actuatlng 
the valve by pressing the tip into the indentation in the 
bottom of the beaker. Raise the Aerosol a bo ve the surface of 
the chloroform, and shake it gentfy preparatory to deliver- 
ing another spray similarly under the surface of the chloro¬ 
form. Deliver a total of 5 sprays in this manner. Rinse the 
valve stem and fermie with about 2 mL of chloroform, col- 
lecting the rinsing with the sample in the beaker. Allow the 
Aerosol to dry, weigh it, and determine the total weight of 
the 5 sprays. Transfer the solution to a centrifuge tubę with 
the a?d of two 3-mL portions of chloroform, and add 
10.0 mL of freshly prepared sodium bisulfite solution (1 in 
500), Insert the stopper, shake vigorously for 1 minutę, cen¬ 
trifuge for 5 minutes, and use the elear supernatant as di- 
rected in the Procedurę. 

Procedurę—Transfer 5,0 mL each of the Standard prepara- 
tion and the Assay preparation to separate test tubes. To 
each tubę add 100 pL of Ferro-citrate solution and 1.0 mL of 
Buffer solution, and mix. Concomitantly determine the ab* 
sorbances of the Solutions in 1-cm celfs at the wavelength of 
maximum absorbance at about 530 nm, with a suitable 
spectrophotometer, using water as the blank. Caiculate the 
guantity, 111 mu, uf (CuHi?N 03 )a * H^SO^ in each mL of the 
Aerosol taken by the formula: 

(260.30 / 247.72)(0.01 Cd / W)(A U / A,) 

In which 260.30 is one-half of the molecular weight of 
isoproterenol sulfate (anhydrous); 247.72 is the molecular 
weight of isoproterenol hydrochloride; C is the concentra¬ 
tion, in jig per mL, of USP Isoproterenol Hydrochloride RS in 
the Standard preparation; d is the densfty, in g per mL, of 
the Aerosol; W is the weight, in g, of the portion of Inhala¬ 
tion Aerosol taken; and Au and As are the absorbances of the 
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Solutions from the Assay preparation and the Standard prepa¬ 
ration, respecttvely. [The density, d f is determined as follows. 
Weigh a known volume (v) of the Inhalation Aerosol in a 
suitable, gas-tight, 5-mL syringe eguipped with a linear 
valve, Calibrate the voiume of the syringe by filling to the 
5-mL mark with dichlorotetrafluoroethane withdrawn from a 
plastic-coated gfass vial sealed with a neoprene multipie- 
dose rubber stopper and an aluminum seal, using 1.456 q 
per mL as the demity of the cafibrating llquicb Maintain the 
dichlorotetrafluoroethane, the Aerosol assay specimen, and 
the syringe (protected from becoming wet) in a water bath 
at 25 D . Obtain the specimen equivalent to the same voiume 
as that obtained during the sampling procedurę, from the 
Aerosol by means of a sampling device conslsting of a re- 
placeabie rubber septum engaged in the piąte threads at 
one end of a threaaed fitting, the opposite end of which 
contains a sharpened tubę capable ot puncturing the aero¬ 
sol Container, and a rubber gasket around the tubę to pre- 
vent leakage of the Container contents after puncture/ Re- 
cord the weight of the volume (y) of the Aerosol as w t and 
calculate the denslty by the formula w/v.} 


Isoproterenol Sulfate Inhalation 
Solution 


» Isoproterenol Sulfate Inhalation Solution is a 
sterile solution of Isoproterenol Sulfate in Purified 
Water. It may contain Sodium Chloride. It con¬ 
tains not less than 90.0 percent and not morę 
than 115.0 percent of the labeled amount of 
isoproterenol sulfate [(CnHi 7 N 03)2 ■ H 2 SO 4 ]. 

Packaging and starage— Storę in smali, tight containers 
that are well-fllled or otherwise protected from oxldallon. 
Protect from light 

Labeling— Label it to indicate that the Inhalation Solution 
is not to be used if its color is pinkish or darker than slightly 
yellow or if it contains a predpitate. 

USP Referente standard* (11)— 

USP Isoproterenol Hydrochloride RS 
Color and darity —Using the Inhalation Solution as the 
Test solution , proceed as directed for Color and darity under 
Isoproterenol Inhalation Solution, 

Identification —-It meets the reguirements for Identification 
tests C, D t and E under Isoproterenol Sulfate. 

SferiiLtty Tests (71): meets the requirements. 

Assay— 

Standard preparation—Prepdre as directed in the Assay 
under isoproterenol Hydrochloride, 

Assay preparation —Transfer an accurately measured vol- 
ume of Inhalation Solution, equivaient to about 25 mg of 
isoproterenol sulfate, to a 100-mL volumetric fiask, add 
50,0 ml of 0,30 N acetic add, di lute with water to volume, 
and mfx* 

Chromatographic system—P roceed as directed in the As¬ 
say under Isoproterenol Hydrochloride. 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Isoproterenol Hydrochloride. Calculate the quantrty, in 
mg, of (CiiHi/NO^a- H 2 SO 4 in each ml of the Inhalation 
Solution taken by the formula: 

(260.30/247,72)(0,]){C/V)(/W h s ) 

in which 260.30 is one-half of the molecular weight of an- 
hydrous Isoproterenoi sulfate; 247,72 is the molecular 

*A sułtable sampling system is ai/ailable from Alit ech Associates, 2051 Wauke- 

gan Rd., Deerfield, IL 60015. 


weight of isoproterenol hydrochloride; V Is the votume f in 
ml, of Inhalation Solution taken; and C, hu, and hs are as 
deflned therein. 


Isosorbide Concentrate 



C 6 H 10 O4 146.14 

D-Gludtol, 1,4:3,6-dianhydro-. 

1,4:3,6-Djanhydro-D-gludLol [652-67-5], 

» Isosorbide Concentrate is an aqueous solution 
containing, in each lOOg, not less than 70,0 g 
and not morę than 80,0 g of CóHioO^ 

Packaging and storage —Preserve in tight, light-resrstant 
containers. 

Labeiiing—The la bel States that thfs article Is not intended 
for direct administration to humans or animals. 

USP Reference standard* (11) — 

USP Isosorbide RS 

IdentificatSon— [notę—I sosorbide is hygroscopic. Take pre- 
cautions to protect isofated isosorbide crystals from atmos- 
pheric moisture,] 

A: Dry a portron of it in an evaporating dish over phos- 
phorus pentoxide at 70 G and at a pressure of 50 mm of 
mercury for 48 hours, changing the phosphorus pentoxide 
after 24 hours. Scratch the bottom of the dish with a glass 
rod or seed with a crystai of isosorbide, if necessary, to tnitt- 
a te crystallization: the crystals so obtained melt between 60° 
and 63° when tested by the procedurę for Class I substances 
(see Melting Rangę or Temperatura (741)). 

B: The IR absorption spectrum of a potassium bromide 
dispersion of the crystals obtained as directed in Identifica¬ 
tion test A exhibits maxima and minima oniy at the same 
wavelenqths as that of a similar preparation of USP 
IsosorbidTe RS. 

Specifk rotataon (781S): between +44,5° and +47.0°. 

Test solution: 80 mg of isosorbide per ml, in water, 
Water Determination, Method i (921): between 24,0% 
and 26.0%. 

ResSdue on igrciflon (281): not morę than 0 . 01 %, 

Dełete the foliowing: 

*Heavy met ais, Method ti (231); not morę than 5 ppm, 
calculated on the anhydrous basis.* (om*\ Han-nn® 

Periodate consiimptńon—DElute about 15 g, accurately 
weighed, with 25 ml of water, and add 50.0 mL of a solu¬ 
tion prepared by dissoMng 5.4 g of periodic acid in 1 00 mL 
of water and adding 1900 mL of glaciai acetic add. Allow to 
stand for 1 hour, Add 20 mL of potassium todide TS, and 
titrate with 0,1 N sodium thiosuifate V5 to the disappear- 
ance of the brown color. Add 3 mL of starch TS, and com- 
plete the titration. Perform a blank determination, and notę 
the difference in volumes required. If the vdume required 
for the specimen is less than 0,8 of that required for the 
blank, repeat the procedurę with a smalfer specimen. The 
difference in volume corresponds to not morę than 0,20 ml 
of 0,1 N sodium thiosuifate for each g of Concentrate 
taken, 

Acid value—Di lute about 1 5 q, accurately weighed, with 
50 mL of water, and titrate with 0,02 N potassium hydrox- 
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ide VS to a phenofphthalein endpoint, Perform a blank de- 
termination, and make any necessary correction. Calculate 
the add value taken by the formula: 

S6.U{AN/ W) 

in which A is the number of mL of potassium hydroxide VS 
consumed; N is \ts normality; and W is the weight, in g, of 
Concentrate taken* The limit is 0.5, ealeufated on the anhy- 
drous basis. 

Methyl] et by II ketone — 

interno! standard solution —Prepare a solution in water 
containing about 1 mg per mL of methyl isobutyl ketone. 

Standard preparation— Prepare a solution in water con- 
taining an accurately known concentration of methyl ethyl 
ketone equivalent to about 1 mej per mL, Pipet 5 mL of mis 
solution into a 100-mL volumetric fiask, add 5.0 mL of Inter¬ 
na! standard solution, add water to volume, and mix. 

Test preparation— Pipet 5 mL of Internai standard solution 
into a 1 00-mL voIumetric fiask, add Concentrate to volume, 
and mix. 

Support —Place about 90 g of unsilanized support SI A in 
a crystallizmg dish, and cover it with chloroform. Stir the 
mixture thoroughly, and carefully remove the supernatant 
chloroform with an as pi rato r. Spread the moist support on a 
clean surface, and allow it to air-dry. Place the dried support 
in the crystallizing dish, and cover it with 0.5 N alcoholic 
potassium hydroxide TS. Altów it to stand for one-half hour 
with occasional stirring. Carefully pour off the supernatant 
alcoholic potassium hydroxide solution, and wash the moist 

3 ort with water until the washing is neutral to phenol* 
alein indicator. Spread the moist support on a clean 
śurface, and allow it to air-dry. 

Chromotographic system —The gas chromatograph is 
equipped with a flamedonization detector and a 0 . 6 -m x 
2-mm column packed with 25% !iquid phase G16 on unsi¬ 
lanized acid- and base-washed Support which has been 
washed with chloroform, and conditioned as directed (see 
Chromatography (621)). The column is maintained at 70°, 
and nitragen is used as the carrier gas at a flow ratę of 
about TO ml per minutę. In a suitable chromatogram, the 
relative standard deviation of five replicate injethons is not 
morę than 3.0%, and the resolution is not less than 2.0. 

Procedurę —Inject about 3 pL of the Standard preparat ton 
into the gas chromatograph, record the chromatogram, and 
measure the peak response of each component. [NOTĘ— 
Clean the syringe after each injection with pentane. Do not 
use acetone.] Similarly inject about 3 pL of the Test prepara- 
tion f record the chromatogram, and measure the peak re¬ 
sponse of each component Cafculate the quantity, in mg, 
of methyl ethyl ketone in each mL of the Concentrate taken 
by the formula: 

(T /QSS)€(Ru/Rs) 

in which C is the concentration, in mg per mL, of methyl 
ethyl ketone in the Standard preparation , and Ru and /?j are 
the ratios of the response of the methyl ethyl ketone to the 
response of the i n tern a I standard obtained rrom the Test 
preparation and the Standard preparation, respectively. The 
limit is 0.05 mg per mL. 

Assay— 

InternaI standard sofution— Dissoive a suitable quantity of 
triethylene glycol In water to obtain a solution containing 
about 15 mg per mL. 

Standard solution —Prepare a solution of USP Isosorbide 
RS »n water containing an accurately known concentration 
equivalent to about 25 mg of C 4 H 10 O 4 per mL. 

Standard preporations —Pipet 2-, 3-, 4-, and 5-mL ąuanti- 
tles of Standard solution into sępa ratę 50-mL volumetric 


flasks, add 5.0 mL of Interna! standard solution to each, add 
water to volume, and mix, 

Assay preparation— Transfer about 200 mg of Concen¬ 
trate, accurately weighed, to a 100-mL volumetrk fiask, add 
10.0 mL of interno! standard solution , add water to volume, 
and mix. 

Chromotographic system— The gas chromatograph is 
equipped with a flame-ionization detector and a 3~mm x 
0*ó-m cjlass column packed witfi support S9. The column is 
maintained at 230°, and nitrogen is used as the carrier gas. 
The retention time of the isosorbide peak is about 1.5, rela- 
tive to that of triethylene glycol. 

System suitahility and standard curve —Inject 1 -j.lL portions 
of each Standard preparation, and record each peak re¬ 
sponse. Plot the ratio of the peak response of isosorbide to 
that of triethylene glycol versus the concentration, In mg 
per mL, of isosorbide in the respective Standard preparation. 
The analytical system is suitable for conducting the assay if 
the corrdation coefficient for the Standard curve is greater 
than 0.980, the resolution, R, is not less than 1.5, and 
neither tailing factor exceeds 2.0, 

Procedurę —Inject a 1-pL portion of the Assay preparation, 
record the peak responses for the two major peaks, calcu la te 
the ratio of the peak responses, and determine the concen¬ 
tration, C, in mg per mL, of isosorbide in the Assay prepara¬ 
tion by reference to the Standard curve. Calculate the quam 
tity, in mg, of C^HtaCh in the Concentrate taken by the 
formula: 

100C 


Isosorbide Orał Solution 


» Isosorbide Orał Solution contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of isosorbide (C s Hi 0 O.i). 

Packaging and storage—Preserve in tight containers. 

USP Reference standard* <11)— 

USP Isosorbide R5 

Identification—The retention time of the major peak In 
the chromatogram of the Assay preparation corresponds to 
that in the chromatograms of the Standard preporations , as 
obtained in the Assay. 

Unlformity of dosage units <905)— 

FOR ORAŁ SOLUTION PACKAGED IN SINGLE-UNIT CONTAINERS: 
meets the reguirements. 

Deliverable voBume (698)— 

FOR ORAŁ SOLUTION PACKAGED IN MUlTlPLE-UNIT CONTAINERS: 
meets the requirements. 
pH (791): between 3.2 and 3,8, 

Assay— 

internai standard solution, Standard solution. Standard 
preporations, Chromatographic system, and System suitahility 
and standard curve—Proceeó as directed in the Assay under 
Isosorbide Concentrate. 

Assay preparation —Transfer an accurately measured vai- 
ume of Ora! Solution, equivalent to about 450 mg of 
isosorbide, to a 250-mt volumetric fiask, add 25.0 ml of 
InternaI standard solution, then add water to volume, and 
mix. 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Isosorbide Concentrate. Calculate the quantity, in mg, 
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of isosorbide (OHioG^) in each mL of the Orał Solution 
taken by the formula: 

250(cy\/) 

in which C is Lhe concentration, in mg per mL, of isosorbide 
in the Assay preparation found by reference to the Standard 
curve; and V is the volume, in mL, of Ora! Solution taken. 


Diluted Isosorbide Dinitrate 



H 


C 6 H s N 2 O e 236.14 

D-Glucitol, 1,4:3,6-dianhydro-, dinitrate. 

1,4:3,ó-Dranhydro-D-glucitol dinitrate [87-33-2]. 

» Diluted Isosorbide Dinitrate is a dry mixture of 
isosorbide dinitrate (CćHrN^Oe) with Lactose, 
Martnitol, or suitable inert excipients to permit 
safe handling, It may contain up to 1.0 percent 
of a suitable stabilizer, such as Ammonium Phos- 
phate, It contains not less than 95.0 percent and 
not morę than 105.0 percent of the labeled 
amount of CsHs^Oa. It usually contains approxi- 
mately 25 percent of isosorbide dinitrate. 

Caution —Exercise proper precautions in han- 
dling undiluted isosorbide dinitrate, which is a 
powerfui explosive and can be exploded by per- 
cussion or excessive heat. Only exceedingly smali 
amounts should be isolated. 

Facfcaging aind storage—Freserve in tighl containers. 

USP Reference standards (11)— 

USP Diluted Isosorbide Dinitrate RS 
Identification—Transfer to a medium-porosity, sintered- 
glass filtering crucible a quantity of it, eauivaient to about 
50 mg of isosorbide dinitrate, and pass tnree 5-mL portions 
of acetone through it. Evaporate the combined extracts at a 
temperaturę not exceeding 35 a , with the aid of a gentle 
current of air, and dry the residue in vacuum over calctum 
chloride at room temperaturę for 1 6 hours: the IR absorp- 
tion spectrum of a 1 in 40 solution of the residue so ob- 
tainea, in chloroform, determined En a 0.1-mm cel!, exhibits 
maxima only at the same wavelengths as that of a similar 
preparation from the residue ob tai ned from USP Diluted 
Isosorbide Dinitrate RS. 

Loss on drying (731)—D ry it in vacuum over ca Idu m chlo- 
ride at room temperaturę for 16 hours: it loses not morę 
than 1.0% of its weight. 


Detełe the following: 

®Heavy Metals, Method U (231): 0.001%.* (om^i M«,* 2 ota) 

Assay— 

Buffer solution —Dissoh/e 15.4 g of ammonium acetate in 
water, add 11.5 ml of glacial acetic add, dilute with water 
to 1000 mL, and mix to obtain a solution having a pH of 
about 4.7. 

Mobile phase —MEx 350 mL of water, 100 mL of Buffet so¬ 
lution, and 550 ml of methanol. Coof to room temperaturę, 
dilute with water to lOOOmL, mix, degas, and filter. Make 


adjustments if necessary (see System Suitability under Chro- 
matography (621)), 

InternaI standard solution —Transfer a guanfity of diluted 
nitroglycerin to a suitable volumetric fiask, add about 60% 
of the fiask volume of methanol, sonicate for 5 minutes, and 
shake for 30 minutes. Dilute with methanol to volume to 
obtain a solution having a concentration of about 3 mg of 
nitroglycerin per mL, and mix. Allow any undisso!ved mate¬ 
riał to settle, filter, and storę the fil tratę in an airtight eon 
tainer. 

Standard preparation —Transfer about 125 mg of recently 
mixed USP Dituted isosorbide Dinitrate RS, accurately 
weighed, to a 50-mL volumetric fiask, add about 30 mL of 
Mobile phase , shake for 30 minutes, dilute with Mobile phase 
to volume, and mix. Pipet 10 mL of the resulting solution 
into a 25-mL volumetric fiask, and add 4.0 ml of interna! 
standard solution and 4mL of dilute Buffer solution (1 in 10). 
Cool to room temperaturo, dilute with Mobile phase to voi- 
ume, and mix to obtain a solution baving a known concen¬ 
tration of about 0.25 mg of isosorbide dinitrate per mL, 
based on the auantity of USP Diluted Isosorbide Dinitrate RS 
weighed and the labeled content of isosorbide dinitrate. 

Pass a portion of this solution through a 0.45-j.im filter. 

Assay preparation —Transfer an accurately weighed c|uan- 
tity of recently mixed Diluted Isosorbide Dinitrate, equiva- 
lent to about 30 mg of isosorbide dinitrate, to a 50-mL voh 
umetric fiask. Proceed as directed for Standard preparation, 
beginning with "add about 30 mL of Mobile phaseJ* 

Chmmatographic system (see Chro matography (621))—The 
!lquid chromatograph is equipped with a 220-nm detector 
and a 4-mm x 25-cm column that contains packing LL The 
flow ratę is about 1 ml per minutę. Chromatograpn the 
Standard preparation , and record the peak responses as di- 
rected for Procedurę: the resolution, R, be twe en isosorbide 
dinitrate and nitroglycerin is not less than 2.0; and the rela- 
tive standard deviation for replicate injections determined 
from the peak response ratios is not morę than 2%. [notę— 
The re!ative retention times are about 0.75 for isosorbide 
dinitrate and 1.0 for nitroglycerin, The relative retention 
times for isosorbide mononitrates, if present, are about 
0.38.] 

Procedurę —Separately inject equa! volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaFculate the quan- 
tity, in mg, of CeH s N 2 Ofl in the portion of Diluted isosorbide 
Dinitrate taken by the formula: 

125C(/Wffi) 

in which C is the concentration, in mg per mL, of isosorbide 
dinitrate from USP Diluted Isosorbide Dinitrate RS taken for 
the Standard preparation; and Ru and are the peak re¬ 
sponse ratios obtained from the Assay preparation and the 
Standard preparation, respectively. 


Isosorbide Dinitrate Extended-Re!ease 
Capsules 

» Isosorbide Dinitrate Extended-Reiease Capsules 
contain not less than 90.0 percent and not morę 
than 11 0.0 percent of the labeled amount of 
OHb^Ob. 

Padkaging and sto ragę—Preserve in well-closed contain- 
ers. 

USP Reference sfandards (11}— 

USP Diluted Isosorbide Dinitrate RS 
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Identification —The finely powdered contents of the Cap¬ 
sules respond to the Identification test under Isosorbide Dini- 
tratę Tablets. If separatlon of interferences is required, trans¬ 
fer a auantity of the fi nety powdered contents of the 
Capsules, equiva!ent to about 20 mg of isosorbide dinitrate, 
to a glass-stoppered centrifuge tubę, add 10 mL of sodium 
hydroxide solution (1 in 250), shake to wet the powder, 
add 15 ml of solvent hexane, and shake again. Centrifuge 
the mixture, and transfer the upper phase to a beaker. Place 
in a freezer, at a temperaturę of about -14°, the beaker and 
a short-stem funnel fitted with a cotton pług that previously 
Has been chloroform-washed and dried, After 30 minutes, 
filter the solution while still in the freezer* Evaporate the 
solvent, and dry the residue in vacuum over ca lei u m chlo- 
ride for 16 hours: the IR absorption spectrum of the residue 
so obtained, disso!ved in 0.4 mL of chloroform and deter- 
mined with the use of matched 04 -mm cells, shows alt of 
the significant absorption bands presenl in the spectrum ob¬ 
tained for a similar preparation from the residue obtained 
from USP Diluted Isosorbide Dinitrate RS. The major peaks 
are at about 1650 cm 1 , 1284 cnr 1 and 1275 ott 1 (a doub- 
let), 1106 cm- 1 , and 844 errr 1 * 

Dissolufion (711)—Proceed as directed for Method B in 
Delayed-Retease Dosage Forms in Procedurę, Apparatus 1 and 
Apparatus 2, except to operate the apparatus in the acid 
medium for 1 hour instead of 2 hours and to use Acceptance 
Table 2 in Extended-Relea$e Dosage Forms in Interpretation. 

Apparatus 2: 50 rpm. 

Times: 2, 4, and 8 hours. 

Determine the amount of C e HsN^Os dissolved employing 
the foliowing method. 

Mobile phase—P rep are a fiitered and degassed mixture of 
0.05 M monobasic potassium phosphate and acetonitriie 
(52:48)* Make adjustments, if necessary (see System Suitabil- 
ity under Chromatography (62 1)). 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is equipped with a 224-nm detector 
and a 4-mm x 30-cm column that contains packing LI. The 
f!ow ratę is about 2 mL per minutę. Chromatograph a Stan¬ 
dard solution of USP Diluted Isosorbide Dinitrate RS in the 
same medium, and record the chromatograms as directed 
for Procedurę: the tailing factor is not morę than 2.5; and 
the relative standard deviation is not morę than 2.0%. 

Procedure—Separately inject equal volumes (about 20 pL) 
of a fiitered portion of the solution under test, and record 
the chromatograms. Determine the amount of C^HaNzOa 
dissolved in comparison with a Standard solution of USP 
Diluted Isosorbide Dinitrate RS in the same medium and 
similady chromatographed. 

Tolerances —The percentages of the labeled amount of 
CfcHehbOa dissolved at the times specified conform to Accep - 
tance Table 2. [notę—T he test times gtven are cumulative, 
beginning with the 1 hour in the acid medium.] 


Time fhoursl 

Amount dissolveri 

2 

between 10% and 30% 

4 

between 40% and 75% 

8 

not less ihan 75% 


Uniformlty of dosage units (905): meet the regutre 
ments. 

Assay— 

Butler solution, Mobile phase, InternaI standard solution, 
Standard preparation , and Chromatographic system—Prepare 
as directed in the Assay under Diluted isosorbide Dinitrate * 

Assay preparation —Weigh and finely powder the contents 
of not fewer than 20 Capsules. Transfer an accurately 
weighed portion of the powder, equivalent to about 
12.5 mg of isosorbide dinitrate, to a dry, 50-mL volumetric 
fiask, add about 30 mL of Mobile phase, and shake the ~mix- 
ture by hand im media tely, to prevent dumping. If dumping 


persists, disperse with the aid of son kation, or break the 
aggregates with a stirring rod, or warm on a steam bath 
while keeping the fiask stoppered, or allow the fiask to 
stand until the clumps dissipate. [notę —if clumping still 
continues, discard the mixture, and instead disperse an ac¬ 
curately weighed test portion in 15 mL of a 1 in 10 dilution 
of Buffer solution in water by heating on a steam bath for 
1 hour with freguent shaking, then add 15 mL of methanoLJ 
Shake for 3D minutes Add 8.0 mL of InternaI standard solu - 
f/on, cool to room temperaturę, add 8 mL of a 1 in 10 dilu¬ 
tion of Buffer solution in water, dilute with Mobile phase to 
volume, and mix. Pass a portion through a microporous 
membranę filter 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Diluted Isosorbide Dinitrate « Calculate the guantity, in 
mg, of QHsN’Ofl in the portion of Capsules taken by the 
formula: 

50C{ R u / fij) 

in which C is the concentration, in mg per mL, of isosorbide 
dinitrate from the USP Diluted Isosorbide Dinitrate RS taken 
for the Standard preparation; and R u and R$ are the ratios of 
the peak responses obtained from the Assay preparation and 
the Standara preparation, respective[y. 


Isosorbide Dinitrate Tablets 


» Isosorbide Dinitrate Tablets contain not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of CeHelSbOa. 

Paoltaging and storage —Preserve In well-closed contain- 
ers, 

USP Reference standardb <11)— 

USP Diluted Isosorbide Dinitrate RS 

Identification—Transfer a suitable quantity of finely pow¬ 
dered Tablets to a gfass-stoppered centrifuge tubę. Add 
10 mL of sodium hydroxśde solution (1 in 250), shake to 
wet the powder, then add 15 mL of solvent hexane, and 
again shake. Centrifuge the mixture, and transfer the upper 
phase to a beaker. Evaporate the solvent, and dry the resi¬ 
due in vacuum over anhydrous calcium chloride at room 
temperaturę for 16 hours: the IR absorption spectrum of a 
suitable solution in chloroform of the residue so obtained 
exhibits maxima only at the same wavelengths as that of a 
similar preparation from the residue obtained from USP Di¬ 
luted Isosorbide Dinitrate RS. 

Dissolution (711 )— 

Medium: water; 1000 mL. 

Apparatus 2: 75 rpm. 

Time: 45 minutes* 

Mobile phase —Prepare a suitable fiitered and degassed 
mixture of pH 3.0, 04 M ammonium sulfate and methanol 
(50:50). Make adjustments if necessary (see System Suiiabil- 
ity under Chromatography (621)), using sulfuric acid for any 
necessary pH adjustment 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eguipped with a 220-nm detector 
and a 4.6-mm x 5-cm column that contains packing LI. 

The flow ratę is about 1.0 mL per minutę. Chromatograph 
repiicate injections of the Standard solution, and record the 
peak responses as directed for Procedurę: the relative stan¬ 
dard deviation is not morę than 2.0%, and the tailing factor 
is not morę than 1.5. 

Procedure-Separately inject equal volumes (about 20 pL) 
of the Standard solution and a fiitered aliguot of the solu¬ 
tion under test into the chromatograph, record the chro¬ 
matograms, and measure the responses for the major peaks. 
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Cafculate the amount of CsHelNhOs dissolved In eomparison 
with a Standard solution having a known concentration of 
USP Diluted Isosorbide Dinitrate RS, simifarly prepared and 
chromatographed. 

Tolerances—Hot less Chan 70% (Q) of the iabeled amount 
of C & HeN?Oa is dissolved in 45 minutes, 

Uniformify of dosage units (905): meet the require- 
ments. 

Assay— 

Buffer solution, Mobile phase, Interna! standard solu don, 
Standard preparation, and Chromatographic system—P repare 
as directed in the Assay under Diluted Isosorbide Dinitrate. 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equlvalent to about 12.5 mg of isosorbide dini¬ 
trate, to a dry, 50-mL volumefric fiask, add about 30 mL of 
Mobile phase, and shake the mbcture by hand immediately, 
to prevenl dumping. If dumping persists, disperse with the 
aid of sonication, or break the aggregates with a stirring 
rod. Shake for 30 minutes. Add 8.G ml of Interna! standard 
solution , cool to room temperaturę, add 8 mL of a 1 in 1 0 
dilution of Buffer solution in water, dilute with Mobile phase 
to volume, and mix. Pass a portion Ehrough a dlsposable 
ion-exchange fifter. 

Procedurę ^Proceed as directed for Procedurę in the Assay 
under Diluted Isosorbide Dinitrate. Calcu [a te the guantity, in 
mg, of CóHeN 2 Oa in the portion of Tablets taken by the 
formula: 

50C(RufHs) 

in which C is the concentration, in mg per mL, of isosorbide 
dinitrate from the USP Diluted Isosorbide Dinitrate RS taken 
for the Standard preparathn; and Ru and are the ratios of 
the peak responses obtained from the Assay preparation and 
the Standard preparation, respectively. 


Isosorbide Dinitrate Chewable Tablets 

» Isosorbide Dinitrate Chewable Tablets contain 
not less than 90.0 percent and not morę than 
110.0 percent of tne Iabeled amount of 
CfiHaNjOa. 

Packagtng and storage —Presen/e in well-closed contain- 
ers, 

USP Reference standard* (11)— 

USP Diluted Isosorbide Dinitrate RS 

Identification —Chewable Tablets respond to the Identifica¬ 
tion test under Isosorbide Dinitrate Tablets * Wbere sępa ration 
of interferences is required, use the technique given under 
the Identification test for Isosorbide Dinitrate Extended-release 
Capsufes . 

Uniformify of dosage units (905): meet the reguire- 
ments. 

Assay— 

Buffer solution, Mobile phase, InternaI standard solution , 
Standard preparation i, ano Chromotographic system —P rep are 
as directed in the Assay under Diluted Isosorbide Dinitrate. 

Assay preparation —Weigh and finely powder not fewer 
than 20 Chewable Tablets. jransfer an accurately weighed 
portion of the powder, equivalent to about 12.5 mg of 
isosorbide dinitrate, to a dry, 50-mL vo!umetnc fiask, add 
about 30 mL of Mobile phase, and shake the mixture by 
hand immediately, to prevent ctumping. If dumping per- 
sists, disperse with the aid of sonication, or break the aggre- 
gates with a stirring rod, or warm on a steam bath whiTe 
keeping the fiask stoppered, or aliow the fiask to stand unti! 


the clumps dissipate. [notę —If dumping still confinues, dis- 
card the mixture, and instead disperse an accurately 
weighed test portion in 15 mL of a 1 in 10 dilution of Buffer 
solution in water by heating on a steam bath for 1 hour with 
frequent shaking, then add 15 ml of methanol,] Shake for 
30 minutes. Ada 8.0 mL of Internai standard solution , cool to 
room temperaturę, add 8 mL of a 1 in 10 dilution of Buffer 
solution in water, dilute with Mobile phase to volume, and 
mix. Pass a portion through a microporous membranę filter. 

Procedurę —Proceed as directed for Procedurę rn the Assay 
under Diluted Isosorbide Dinitrate. Calculate the quanlity, in 
mg, of CćHsbbOs in the portion of Chewable Tablets taken 
by the formula: 

SOCtfWW 

in which C is the concentration, in mg per mL, of isosorbide 
dinitrate from the USP Diluted Isosorbide Dinitrate RS taken 
for the Standard preparation; and Ru and R s are the ratios of 
the peak responses obtained from the Assay preparathn and 
the Standard preparation , respectively. 


Isosorbide Dinitrate Extended-Release 
Tablets 


» Isosorbide Dinitrate Extended-Release Tablets 
contain not less than 90.0 percent and not morę 
than 110.0 percent of the Iabeled amount of 
GHBl^hOe. 

Packagmg and storage—Preserve in welLcIosed Contain¬ 
er*, 

Labeling—When morę than one Dissoluthn test is given, 
the labeling States the Dissoluthn test used only if Test 1 is 
not used. 

USP Reference standards (11 )— 

USP Diluted Isosorbide Dinitrate RS 
Identification—Tablets respond to the Identification test 
under Isosorbide Dinitrate Tablets. Where separation of Inter¬ 
ferences is required, use the technique given under the Iden¬ 
tification test for Isosorbide Dinitrate Extended-Re!ease Cap - 
sules, 

Pissolufion (711)— 

TEST 1 — 

Medium: water; 500 mL. 

Apparatus 2: 50 rpm. 

Times: 1, 2, 4, and 6 hours. 

Determine the amount of CjHeNaOa dissolved, using the 
following method. 

pH 3.0 Buffer solution —Add 6.6 g of ammonium sulfate, 
accurately weighed, to 500 mL of water Adjust with 1 N 
sulfuric add to a pH of 3.0, 

Mobile phase —P rep are a filtered and degassed mixture of 
methanol and pH 3.0 Buffer solution (50:50), Make adjust- 
ments if necessary (see System Suitabiiity under Chromatog - 
raphy (671 ». 

Chromatogrophic system (see Chromatography (621))-—The 
liqu]d chromatograph is equipped with a UV wavelength de- 
tector and a 5-mm x 25-cm column that contains packing 
LI. The flow ratę is about 1 mL per minutę. Chromatograph 
a Standard solution of USP Diluted Isosorbide Dinitrate RS in 
the same Medium i, and record the chromatograms as di¬ 
rected for Procedurę: the tailing factor is not morę than 2.5; 
and the relafive standard deviation is not morę than 2.0%. 

Procedurę— Separately inject equal volumes (about 20 pL) 
of a filtered portion of the solution under test, and record 
the chromatograms. Determine the amount of C^H^N^Oe 
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%released = C, 


900 x 100 
1000 x LC 


Formula 1 


% released = 



900 * 100 
1000 x LC 


+ % released at 1 st hour 


Formula 2 


% released = 


900 x H)Q 
1000 x LC 



Formula 3 


+ % released at I sl hour 


% released 


900 x ioo 
1000 x LC 



(9S MC * łC *>) 


Formula 4 


+ %releasedatlsthour 


dissolved In comparison with a Standard solution of USP 
Diluted Isosorbide Dinitrate RS in the same Medium, similarly 
chroma tographed. 

Tolerances—The percentages of the labeled amount of 
CńHjiN20fl dissolved at the times specified conform to Accep- 
tance Tabfe 2. 


Time (hours) 

Amount dissołved 

T 

between 15% and 30% 

2 

between 50% and 70% 

4 

between 65% and 85% 

6 

not less than 75% 


TEST 2—If the product complies with thb test, the labeling 
indicates that the product meels USP Dissolution Test 2, 

Medium: pH 1.2 simulated gastric fluid (wlthout pep- 
sin) for the first hour, 900 mL; pH 7 S simulated intestinal 
fluid (without enzymes) for the subsequent hours, 900 mL, 

Apparatus 2: 50 rpm, with helix sinkers. 

Times: 1, 3, 6, and 12 hours. 

Determine the amount of isosorbide dinitrate (CfiHgNOs) 
dissolved by employing the foltowing method. 

Buffer solution and Mobile phase —Prepare as directed in 
the Assay under Diluted Isosorbide Dinitrate. 

Standard solution —Prepare two Solutions, one in each 
Medium. Dfssolve an accurately weighed quantity of USP Di¬ 
luted Isosorbide Dinitrate RS in Medium , and di lute quantita~ 
Uvel y, and stepwise if necessary, with Medium to obtain a 
solution having a known concentration of about 40 pg per 
mL. 

Test soiution —Pass 5 mL of the solution under test 
through a suitable 10-pm ftlter. fteplace the Medium with- 
drawn at the 3- and ó-hour timepoints. 

Chromatographic system (see Chromatography (62 1))— 
Proceed as directed in the Assay under Diluted Isosorbide Di¬ 
nitrate . Chromatograph the Standard solution , and record 
the chrom a tog ram as directed for Procedurę: the taili ng fac- 
tor is not morę than 2.0; and the relative standard deviatron 
for replicate injections is not morę than 2,0%, 

Procedurę —Separately inject eoual volumes (about 20 pi) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the 


peak responses. Calculate the cumulative percentage of 
isosorbide dinitrate dissolved at each collection point, cor- 
rected for the quantities removed at previous collection 
points (not applicable for the first hour), as follows: 

r u * 

ls 

Percentage released at first hour (see Formula 1). 

Percentage released at thlrd hour (see Formula 2), 

Percentage released at sixth hour (see Formula 3). 

Percentage released at tweffth hour (see Formula 4 }, 

in which ru and r$ are the peak responses for the Test solu¬ 
tion and the Standard solution , respeetively; Cu is the sam ple 
concentration, in pg per mL, at the indicated collection time 
point; Ci is the concentration, in pg per mL, of the Standard 
solution; 900 is the vofume, in ml, of Medium; 1000 is the 
conversion factor from pg to mg; 100 is the conversion fac- 
tor to percentage; LC is tne Tablet label claim, in mg; and 5 
is the voiume, in mL, of sam ple withdrawn and of the Me¬ 
dium replaced. 

Tolerances —The percentages of the labeled amount of 
QH a N20« dissofved at the times specified conform to Accep- 
tance Tobie 2. 


Time (hours) 

Amount dissoKed 

1 

between 5% and 25% 

3 

between 30% and 50% 

6 

between 50% and 80% 

12 

not less than 75% 


Unlformity of dosage units (905): meet the require- 
ments* 

Assay— 

Buffer solution. Mobile phase, interna! standard solution, 
Standard preparation, and Chromatographic system —Prepare 
as directed in the Assay under Diluted Isosorbide Dinitrate. 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 12.5 mg of isosorbide dmf- 
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tratę, to a dry, 50-mL votumetiic fiask, add about 30 mL of 
Mobile phase, and shake the mixture by hand immediately 
to prevent dumping, If dumping persists, disperse with tne 
aid of sonlcatron, or break the aggregates with a stirring 
rod, or warm on a steam bath while keeping the fiask stop- 

t >ered, or allow the fiask to stand until the cTumps dissrpate. 
notę —If dumping still conttnues, discard the mixture, and 
instead disperse an accurately weighed test portion in 15 ml 
of a 1 in 10 dilution of Buffer sokition in water by heating 
on a steam bath for 1 hour with frequent shakfng, then add 
15 mL of methanoM Shake for 30 minutes. Add 8,0 mL of 
Internal standard solution , cool to room temperaturę, add 
8 mL of a 1 in 10 dilution of Buffer solution in water, dilute 
with Mobile phase to volume, and mix. Pass a portion 
through a microporous membranę filter. 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Diiuted isosorbide Dinitrate* Calcu la te the quantity, in 
mg, of CńHaNjOa in the portion of Tablets taken by the 
formula: 

50 C(R U /Rd 

tn which Cis the concentration, in mg per mL, of isosorbide 
dinitrate from the USP Diiuted Isosorbide Dinitrate RS taken 
for the Standard preparation; and and are the ratios of 
the peak responses obtained from the Assay preparation and 
the Standom preparation, respectively. 


Isosorbide Pini tratę Sublingual Tablets 

» isosorbide Dinitrate Sublingual Tablets contain 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
C 6 H s N20b, 

Packaging and storage—Preserve in welt-dosed contain- 
ers, 

USP Reference standards (11 )— 

USP Diiuted Isosorbide Dinitrate RS 

Identification—Tablets respond to the Identification test 

under Isosorbide Dinitrate Tablets. 

Disintegratlon (701): 2 minutes, determined as dfrected 

for Sublingual Tablets. 

Dissolution, Procedurę far a Pooled Sample (711 }— 

Medium: water; 900 ml, 

Apparatus 2: 50 rpm. 

Ttme: 20 minutes. 

Mobile phase— Prepare a suitabie degassed and filtered 
mixture of pH 3.0, OJ M ammonium sulfate and methanol 
(50:50). 

Oiromatographic system (see Chwmatography (621)}—The 
ltquid chromatograph is equipped with a 220-nm detector 
and a 4.6-mm x 5-cm column that contains packing LI. 

The flow ratę is about 1.0 mL per minutę. Chromatograph 
the Standard solution, and record the peak responses as di¬ 
rected under Procedurę: the ta i ling factor is not morę than 
1.5, and the relative standard deviation for replicate injec- 
tions is not morę than 2.0%, 

Procedurę— Separately inject equal volumes (about 20 jiL) 
of the Standord solution and a filtered aliquot of the solution 
under test mto the chromatograph, record the chromato- 
grams, and measure the responses for the major peaks. Cal¬ 
culate the amount of C^HsNjOa dissolved in comparison 
with a Standard solution having a known concentration of 
USP Diiuted Isosorbide Dinitrate RS, similarly prepared and 
chromatographed. 

Tolerances— Not less than 80% (Q) of the labeled amount 
of CńHaNzOa is dissoJved In 20 minutes. 


Uniformity of dosage units (905): meet the requrre- 
ments. 

Assay— 

Buffer solution, Mobile phase, internal standard solution, 
Standard preparation, ano Chromatographic system—Prepare 
as directed in the Assay under Diiuted Isosorbide Dinitrate . 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 12,5 mg of isosorbide dini¬ 
trate, to a 50-mL volumetnc fiask, add about 30 mL of Mo¬ 
bile phase, and shake for 30 minutes. Add 8.0 mL of Internat 
standard solution, cool to room temperaturę, add 8 mL of a 
1 in 10 dilution of Buffer solution in water, dilute with Mobile 
phase to volume, and mix. Pass a portion through a 0.45- 
pm fiiter. 

Procedurę— Proceed as directed for Procedurę in the Assay 
under Diiuted Isosorbide Dinitrate. Calculate the ąuantity, tn 
mg, of C^H(tN?Ofi in the portion of Tablets taken by the 
formula: 

50 C(R u fRs) 

in which C is the concentration, in mg per mL, of isosorbide 
dinitrate from the USP Diiuted Isosorbide Dinitrate RS taken 
for the Standard preparation i; and Ru and are the ratios of 
the peak responses obtained from the Assay preparation and 
the Standom preparation, respectively. 


Diiuted Isosorbide Mononitrate 


& 

O-HO " 

QH 9 N0 4 191.14 

D-Glucitol, 1,4:3,6-dianhydro-, 5-nitrate. 

1,4:3,6-D ian hydro-D-gluci tol 5-n itrate [16051 -77-7]. 

» Diiuted Isosorbide Mononitrate is a dry mixture 
of isosorbide mononitrate (CeHsNOs) with lactose 
or other suitabie excipients to permit safe han- 
dling. It contains not less than 95.0 percent and 
not morę than 105.0 percent of the labeled 
amount of isosorbide mononitrate (C 6 H$N0 6 ). 

Caution —Exercise proper precautions in han- 
dling undiluted isosorbide mononitrate, which is 
a powerful explosive and can be exploded by 
percussion or excessive heat. Only exceedingiy 
smali amounts should be isolated. 

Packaging and storage —Preserve in tight containers. 
Storę at a temperaturę between 20° and 30 E , 

USP Reference standards (11)— 

USP Isosorbide RS 

[NOTĘ—The following Reference Standards are dry mix- 
tures of an active componem and suitabie excipients to per¬ 
mit safe handling. For quantitative applications, calculate 
the concentration of the active component based on the 
content stated on the tabel] 

USP Diiuted Isosorbide Dinitrate RS 
USP Diiuted Isosorbide Mononitrate RS 
USP Diiuted Isosorbide Mononitrate Related Compound A RS 
1,4:3,ó-Dianhydro-D-glucitol 2-nitrate, 

CeHfNOa 191.14 
Identification— 

A: Shake a quantity of it, equ?valent to about 25 mg of 
isosorbide mononitrate, with 10 mL of acetone for 5 min- 
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utes, Filter, evaporate to dryness at a temperaturę below 
40 Q , and dry the residue in a vacuum over phosphorus 
pentoxide for 1ó hours: the IR absorptron spectrum of a po 
tassium bromide disperslon prepared from the residue so 
obtained exhfbits maxima only at the same wavelengths as 
that of a simiiar preparation from the residue obtained from 
USP Diluted Isosorbide Mononitrate RS, 

B: The retention time of the major peak in the chromało- 
gram of the Assay preparation curre^punds to that in the 
chromatogram or the Standard preparation , as obtained m 
the Assay. 


Delete the foilowtng; 

*Heavy metals, Method ł (231 >: not morę than 10 pg per 

g*« {Offioa! V|an-201B3 

Related compounds— 

TEST 1— 

Adsorbent: 0.25-mm layer of chroma tog raphic srlica gel 
mixture. 

Standard solution 7—Weigh accurately a quantity of USP 
Isosorbide RS, and dii u te quantitatively, and stepwise rf nec¬ 
essary, with absolute alcohol to obtain a solution having a 
known concentratJon of about 0.G125 mg of isosorbide per 
mL 

Standard solution 2— Weigh accurately a guantity of USP 
Isosorbide RS, and di lute quanłitatively, and stepwise if nec¬ 
essary, with absolute alcohol to obtain a solution having a 
known concentration of about 0,025 mg of isosorbide per 
mL 

Standard solution 3—Weigh accurately a guantity of USP 
Isosorbide RS, and dilute quantitativeiy, and stepwise if nee- 
essary, with absolute alcohol to obtain a solution having a 
known concentration of about 0.05 mg of isosorbide per 
mL, 

Test solution —Transfer a portion of Diluted Isosorbide 
Mononitrate, equivalent to about 200 mg of isosorbide 
mononitrate, accurately weighed, to a suitabie Container, 
add 20.0 ml of absolute alcohol, sonfcate for 10 minutes, 
and then centrifuge, Use the supernatant. 

Application vo!ume: 20 uL 

Developing sob/ent system: a mrxture of absolute alcohol 
and toluene (8:2). 

Procedurę— Proceed as directed for Thin- Layer Chromatog- 
raphy undef Chromatography (621). After developinq, dry 
the piąte with warm air for about 10 minutes, dip tne piąte 
in a solution prepared by dissoMng 1.25 g of po tassium 
permanganate and lO.Og of sodium hydroxide in 500 mL 
of water (prepared fresh for each piąte), and heat at 105* 
for 5 minutes, Any spot in the chromatogram obtained from 
the Test solution and corresponding to the Rf value of the 
spots obtained from the Standard Solutions is not morę in- 
tense than the spot in the chromatogram obtained from 
Standard solution 3: not morę than 0,5% of any individua! 
impurity is found. If the spot in the chromatogram obtained 
from the Test solution is nearly as intense as the spot ob¬ 
tained from Standard solution 3, further dilute the Test solu¬ 
tion with absolute alcohol (1:1), repeat the test, and co ro¬ 
pa re the intensity of the isosorbide spot in the diluted Test 
solution with the intensity of the spots obtained from the 
Standard Solutions, correcting the percentage levei for the 
additional dilution of the Test solution, 

TEST 2— 

Mobile phase , Resolution solution, and Chromatographic 
system —Proceed as directed in the Assay , 

Isosorbide mononitrate related compound A standard solu - 
f/on—Prepare as directed for Isosorbide mononitrate related 
compound A standard preparation in the Assay , 

Isosorbide dinitrate standard stock solution— Dissolve an ac¬ 
curately weighed guantity of USP Diluted Isosorbide Dini- 


trate RS in methanol, sonicate and warm if necessary, and 
dilute quantitatively, and stepwise if necessary, with metha¬ 
nol to obtain a solution having a known concentration of 
about 04 25 mg of isosorbide dinitrate per mL 

Standard solution— Transfer a quantity of USP Diluted 
Isosorbide Mononitrate RS, accurately weighed, to a suitabie 
volumetnc fiask. Dissolve in water, quantitatively add a vol- 
ume of Isosorbide mononitrate related compound A standard 
solution and a voiume of Isosorbide dinttrate standard stock 
solution , and dilute with water to volume to obtain a solu¬ 
tion having a known concentration of about 2.0 mg of 
isosorbide mononitrate per mL, 0.005 mg of isosorbide 
mononitrate related compound A per mL, and 0.005 mg of 
isosorbide dinitrate per ml. Filter a portion of the solution, 
discarding the first rew ml of the flltrate. 

Test solution —Use the Assay preparation, prepared as dr- 
rected in the Assoy. 

Procedurę— Separately inject equal volumes (about 50 pL) 
of the Standard solution and the Test solution into the chro- 
matograph, record the chromatograms, and measure the ar- 
eas for tne major peaks. Calculate the percentage of 
isosorbide mononitrate related compound A and isosorbide 
dinitrate relative to the amount of isosorbide mononitrate in 
the portion of Diluted Isosorbide Mononitrate taken by the 
formula: 

100 (CV/W)(r u f rs) 

in which C is the concentration, in mg per mL, of isosorbide 
mononitrate related compound A or isosorbide dinitrate, as 
appropriate, in the Standard solution; V is the volume, in 
mL, ot the Tesf solution; W is the amount, in ma of 
isosorbide mononitrate in the portion of Diluted isosorbide 
Mononitrate used to prepare tne Test solution , based on the 
label claim; and ra and r s are the peak areas of the eorre 
sponding components obtained from the Test solution and 
tne Standard solution, respectively; not morę than 0.25% of 
isosorbide mononitrate related compound A is found; and 
not morę than 0.25% of isosorbide dinitrate is found. Caicu- 
late the percentage of each other impurity (other than 
isosorbide mononitrate related compound A or isosorbide 
dinitrate) in the portion of Diluted Isosorbide Mononitrate 
taken by the formula: 

100(0/fi) 

in which n is the peak area for each other impurity obtained 
from the Test solution; and r t is the sum of the areas of a II 
the peaks: not morę than 0,5% of total impurities is found, 
including isosorbide mononitrate related compound A and 
isosorbide dinitrate; and not morę than 0.5% of total impu- 
rities is found, the results for Test 1 and Test 2 being consid- 
ered, 

Assay— 

Mobile phase— Prepare a filtered and degassed mixture of 
water and methanol (95:5). Make adjustments if necessary 
(see System Suitability under Chromatography (621)). 

Standard preparation— Transfer an accurately weighed 
guantity of USP Diluted Isosorbide Mononitrate RS to a suit- 
able volumetric fiask, dissolve in water, add a volume of 
methanol equivalent to 4% of the fiask volume, and dilute 
with water to volume to obtain a solution havtng a known 
concentration of about 2,0 mg of isosorbide mononitrate 
per mL. 

Isosorbide mononitrate related compound A standard prepa¬ 
ration —Dfssolve an accurately weighed quantity of USP DE- 
luted Isosorbide Mononitrate Related Compound A RS in 
methanol, and dilute quantitativefy, and stepwise if neces¬ 
sary, with methanol to obtain a solution having a known 
concentration of about 1.0 mg of isosorbide mononitrate re¬ 
lated compound A per mL. Quantilatively dilute a portion of 
this solution with water to obtain a solution having a known 
concentration of about 0.05 mg per mL. 
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Resolution solution— Transfer 10.0 mL of Isosorbide 
mononitrate related compound A standard preparation , 1.0 mL 
of the Standard preparation, and 4,0 mL of methanoi to a 
100-mL vo[umetric fiask, and dilute with water to volume. 

Fil ter a portion of the solution, discarding the first few mL o 1 
the fiftrate. 

Assay preparation— Transfer an accurately weighed 
amount of Diluted Isosorbide Mononitrate, eqirivalent to 
100 mg of isosorbide mononitrate, to a 50-mL volumetrlc 
ffask, dissolve in about 25 mL of water, add 2 ml of metha¬ 
noi, dilute with water to volume, and mix. Fil ter a portion of 
the solution, discarding the first few mL of the filtrate. 

C hromatographic system (see Chromatogrophy (62 1»—The 
fiąuid chromatograph is eauipped with a 220-nm detector 
and a 4-mm x 12,5-cm column that contains parking LI . 
The ffow ratę is about 1.5 mL per minutę, increasing to 
3.0 mL per minutę at about 8.5 minutes to ensure that the 
isosorbide mononitrate peak has completely eluted. Chro¬ 
matograph the Resolution soiudon, and record the peak re- 
sponses as directed for Procedurę: the rełative retention 
times are about 0.8 for isosorbide mononitrate related com¬ 
pound A, 1.0 for isosorbide mononitrate, and 4.1 for 
isosorbide dinitrate; and the resolution, /?, between 
isosorbide mononitrate related compound A and isosorbide 
mononitrate is not less than 2.0. Chromatograph the Stan¬ 
dard preparation, and record the peak responses as directed 
for Procedurę: the relative standard deviation for replicate 
fnjections is not morę than 2.0%. 

Procedurę — Sęparately inject equal volumes (about 50 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas* 
ure the areas for the isosorbide mononitrate peaks. Calculate 
the quantity, in mg, of isosorbide mononitrate (CfihbNOń) in 
the portion of Diluted Isosorbide Mononitrate taken by the 
formula: 

CV(ru/r s ) 

in which C is the concentration, in mg per mL, of isosorbide 
mononitrate in the Standard preparation ; V is the volume, in 
mL, of the Assay preparation; and ro and n are the peak 
areas obtained from the Assay preparation and the Standard 
preparation , respectively. 


Isosorbide Mononitrate Tablets 


» Isosorbide Mononitrate Tablets contain not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of isosorbide 
mononitrate (C 6 H 9 NO ć ). 

Pach ag mg and storage —Preserve in tlght containers. 
Storę at a temperaturę between 20° and 30°. 

USP Reference s tandards (11 )— 

USP Isosorbide RS 

[Ngtc—T he folio win g Reference Standards are dry mix- 
tures of an active component and suitable excipients to per* 
mit safe handling. For quantitative applications, calculate 
the concentration of the active component based on the 
eon tent stated on the labeL] 

USP Dituted Isosorbide Dinitrate RS 
USP Dilufed Isosorbide Mononitrate RS 
USP Diluted Isosorbide Mononitrate Related Compound A RS 
1,4;3,6~Dianhydro-D-gIuoito! 2-nitrate. 

QH*NO ć 191.14 
Id enti f icati on— 

A: Thin-Layer Chromatographk Identification Test (201 )— 
Test solution— Weigh and finely powder not fewer than 
20 Tablets. Transfer an accurately weighed portion of the 


powder, equivalent to about 120 mg of isosorbide mononi¬ 
trate, to a suitable Container, add 50.0 ml of absolute alco- 
hol, sonicate for 10 minutes, and then centnfuge. Quantita- 
tivelv dilute the supernatant (10 in 50) with absolute 
alconoL 

Standard solution: a solution of USP Drluted Isosorbide 
Mononitrate RS In absolute alcohol contammg 0.5 mg of 
isosorbide mononitrate per mL 

Application volume: 20 pi, 

Deveioping solvent system: a mrxture of chloroform and 
methanoi (95:5). 

Spray reagent —Dissolve 1 g of soluble starch in 100 mL 
of boiling water. Cool, add 0.5 g of potassium iodide, and 
mrx to cfissolve. 

Procedurę—J:xam\ne the piąte under short-wavelength UV 
light, marking any observed spots. Visualize nitrates on the 
piąte by spraying with Spray reagent and illuminating with 
short-wavelengtn UV light for about 10 minutes, Isosorbide 
mononitrate and other nitrates appear as a violet spot on a 
wbite to light violet background, 

B: The retention time of the major peak in the chromato* 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay. 

Dissolution (711)— 

Medium: water; 900 mL, deaerated. 

Apparatus 2: 50 rpm. 

Time: 15 minutes. 

Determine the amount of CeHiNOt dissolved by empfoy- 
tng the fotlowrng method. 

Mobile phase —Proceed as directed in the Assay . 

Standard solution— Transfer 20 mg, accurately weighed, of 
USP Diluted Isosorbide Mononitrate RS to a 200-ml volu- 
metric fiask, dilute with Medium to volume, and mix well. 
Transfer 20.0 mL of this solution to a 100-mL vofumetric 
fiask, dilute with Medium to \zolume, and mix well. 

Test solution —Pass a portion of the solution under test 
through a suitable filter having a porosity of 0.45 pm, dis¬ 
carding the first few mL 

Chromatographic system (see Chromatogrophy (621}}— 
Proceed as directed in the Assay . Chromatograph the Stan¬ 
dard solution , and record the peak responses as directed for 
Procedurę: the relative standard deviation for replicate injec- 
tions is not morę than 1.5%. 

Procedurę —Proceed as directed in the Assay. Calculate 
the percentage of C 6 H?N0 6 dissolved by the formula: 

r L xC s x9QQx 100 
r s xLC 

in which r u and f* are the peak responses for the Test solu¬ 
tion and the Standard solution, respectively; G is the concen¬ 
tration, in mg per mL, of the Standard solution; 900 is the 
volume, in mL, of Medium; 100 is the conversion factor to 
percentage; and LC is the Tablet la bel cfaim, in mg. 

Toierances —Not less than 80% (Q) of the labeled amount 
of CUHsNO* is dissolved in 15 minutes. 

Uniformity of dosage units (905): meet the rcquirc- 
ments for Ćontent Uniformity. 

Related compounds— 

TEST 1— 

Adsorbent , Standard solution h Standard solution 2, Stan¬ 
dard solution 3, Application yolume, and Developing solvent 
system—Pre parę as directed in Related compounds, Test 1 
under Diluted Isosorbide Mononitrate. 

Test solution —Weigh and finely powder not fewer than 
20 Tablets. Transfer an accurately weighed portion of the 
powder, equivalent to about 100 mg of isosorbide mononi¬ 
trate, to a suitable Container, add 20.0 mL of absolute alco- 
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hol, sonicate for 10 minutes, and then centrifuge. Use the 
supernatant. 

Procedurę —Proceed as directed for Thin-Layer Chromatog* * 
rophy under Chromatography {62 1), After developinq, dry 
the piąte with warm air for about 10 minutes, dip the piąte 
tn a soiutJon prepared by dissoMng 1.25 g of potassium 
permanganate and 10,0 g of sodium hydroxide in 500 mL 
of water (prepared fresh for each piąte), and heat at 105° 
for 5 minutes. Any spot in the chroma tog ram obtained from 
the Test sofution and corresponding to Lhe Rf value of the 
spots obtained from the Standard Solutions is not morę in¬ 
ternę than the spot in the chromatogram obtained from 
Standard sofution 3: not morę than 1.0% of any ind!vidual 
impurity is found. If the spot in the chromatogram obtained 
from the Test solution is nearly as intense as the spot ob¬ 
tained from Standard solution 3 , further dilute the Tesf solu¬ 
tion (1:1) with absolute alcohol, repeat the test, and com- 
parę the intensity of the isosorbide spot in the diluted Test 
solution with the intensity of the spots obtained from the 
Standard Solutions , correcting the percentage levef for the 
addittonal dilution of the Test solution , 

TEST 2— 

Mobile phose and Resolution solution —Proceed as directed 
in the Assay. 

Isosorbide mononitrate related compound A standard stock 
solution —Dissolve an accurateiy weighed quantity of USP Di¬ 
luted Isosorbide Mononitrate Related Compound A RS in 
methanol, and d ilu te quantitatively, and stepwise if neces¬ 
sary, with methanol to obtain a solution having a known 
concentration of about OJ mg of isosorbide mononitrate re¬ 
lated compound A per mL 

Isosorbide dinitrate standard stock solution —Dissofve an ac- 
curately weighed guantity of USP Diluted Isosorbide Dini¬ 
trate RS in methanol, and di lute quantitatively, and stepwise 
if necessary, willi methanol to obtarn a solution having a 
known concentration of about OJ mg of isosorbide dinitrate 
per mL. 

Standard solution —Transfer a quantity of USP Diluted 
Isosorbide Mononitrate RS, accurateiy weighed, to a suitabfe 
volumetric fiask. Dissolve in water, quantitatively add a vol- 
ume of Isosorbide mononitrate related compound A standard 
stock solution and a volume of Isosorbide dinitrate standard 
stock solution , and dilute with water to voiume to obtain a 
solution having a known concentration of about OJ mg of 
isosorbide mononitrate per ml, 0.0005 mg of isosorbide 
mononitrate related compound A per mL, and 0.0005 mg 
of isosorbide dinitrate per mL. Filter a portion of the solu¬ 
tion, discardrng the first few mL of the fil tratę. 

Test solution —Use the Assoy preparation, prepared as di¬ 
rected in the Assoy. 

Chromatographic system (see Chromatography (621))—The 
iiquid chromatograph is eguipped with a 220-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI, 

The flow ratę is about 1.0 mL per minutę. Chromatograph 
the Resolution solution, and record the peak responses as 
directed for Procedurę: the resolution, fi, between isosorbide 
mononitrate related compound A and isosorbide mononi¬ 
trate is not less than 1.5, Chromatograph the Standard solu¬ 
tion , and record the peak responses as directed for Proce¬ 
durę: the relative standard deviation for replitate injections is 
not morę than 10% for tiie isosorbide mononitrate related 
compound A and isosorbide dinitrate peaks. 

Procedurę —Separately inject equa( volumes (about 50 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the ar- 
eas for the major peaks. Compare the peak areas of the 
corresponding impurity obtained from the Test solution and 
the Standard solution , respectively. The average peak area of 
the impurity in the Test solution rs less than or equaf to the 
average peak area of the corresponding peak in the Stan¬ 
dard solution: not morę than 0.5% of isosorbide mononi¬ 
trate related compound A is found; and not morę than 
0.5% of isosorbide dinitrate is found. 


Assay— 

Mobile phase —Prepare a fiftered and degassed mixture of 
water and methanol (7:3). Make adjustments if necessary 
(see System Suitability under Chromatography (621)), 

Resolution solution—Prepare a solution of USP Diluted 
Isosorbide Mononitrate RS and USP Diluted Isosorbide 
Mononitrate Related Compound A RS having a concentra¬ 
tion of 0 0005 mg of each of isosorbide mononitrate and 
isosorbide mononitrate related compound A per mL. 

Standard preparation— Dissolve an accurateiy weighed 
quantity of USP Diluted Isosorbide Mononitrate RS in water, 
and dilute quantitatively, and stepwise rf necessary, with 
water to obtain a solution having a known concentration of 
about OJ mg of isosorbide mononitrate per ml. Pass a por¬ 
tion of this solution through a filter having a 0.45-jjm or 
finer porosi ty, and use the filtrate. 

Assay preparation —Weigh and finely powder not fewer 
than 20 tablets. Transfer an accurateiy weighed portion of 
the powder, equlvalent to about 20 mg of isosorbide 
mononitrate, to a 200-mL volumetric fiask, add 100 mL of 
water, and sonicate for about 10 minutes. Dilute with water 
to volume, and mix. Pass a portion of this solution through 
a filter having a 0.45-pm or finer porosiły, and use the fil- 
tratę. 

Chromatographic system (see Chromatography (621))— 
The !iquid chromatograph is eguipped wltn a 220-nm de¬ 
tector and a 4,6-mm x 25-cm column that contains packing 
LI. The flow ratę is about 1.0 mL per minutę. Chromato¬ 
graph the Resolution solution , and record the peak responses 
as directed for Procedurę: the resolution, fi, between 
isosorbide mononitrate related compound A and isosorbide 
mononitrate is not less than 1.5, Chromatograph the Stan¬ 
dard preparation , and record the peak responses as directed 
for Procedurę: the relative standard deviation for replrcate 
injections is not morę than 1.5%. 

Procedurę —Separately inject equal volumes (about 50 pL) 
of the Standard preparation and the Assoy preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of isosorbide mononitrate (CńHsNO*) in the por¬ 
tion of Tablets taken by the formula: 

200C(/Wn) 

in whrch C ts Lhe concentration, in mg per mL, of isosorbide 
mononitrate in the Standard preparation; and r u and rs are 
the peak responses obtained from the Assay preparat/on and 
the Standard preparation, respectively. 


Isosorbide Mononitrate Extended- 
Reiease Tablets 


DEFINITION 

Isosorbide Mononitrate Extended-Release Tablets contain 
NLT 90.0% and NMT 110.0% of the labeled amount of 
isosorbide mononitrate (CehUNGó). 

IDENTIFICATION 

* A. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: 0.5 mg/ml of isosorbide mononi¬ 
trate from USP Diluted Isosorbide Mononitrate RS in ab 
solute alcohol 

Sam ple stock sofution: To a portion of the powder 
from NLT 20 Tablets in a suitable Container, nominally 
equivalent to 120 mg of isosorbide mononitrate, add 
50.0 mL of absolute alcohol, sonicate for 10 min, and 
centrifuge. 
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Sample solution: Transfer 10 mL of supernatant from 
the Sample stock solution to a 50-mL yolumetric fiask, 
and dilute with absolute alcohol to volume. 

Chromatographic system 
Application volume: 20 jut 

Developing so!vent system: Chloroform and metha- 
nol (95:5) 

Spray reagent: Dissoive I g of soluble starch in 
100 mL of botling water, Cool, and add 0.5 g of potas- 
sium Eodide. 

Anaiysis 

Sampies: Standard solution and Sample solution 
Examine the piąte under short-waveEength UV fight, 
marking any observed spots. Visualize nitrates on the 
piąte by spraying with Spray reagent and illuminating 
with short-wavelength UV light for 10 min. 

Acceptance criteria: Isosorbide mononitrate and other 
nitrates appear as a violet spot on a white-to-light-violet 
background. 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the 4ssay. 

A55AY 

* Procedurę 

Mobile phase: Methanol and water (200:800) 

Standard solution A: 04 5 mg/mL of isosorbide 
mononitrate related compound A from USP Diluted 
Isosorbide Mononitrate Related Compound A RS in 
water 

Standard solution B: Equivalent lo 04 2 mg/mL of 
isosorbide mononitrate from USP Diluted Isosorbide 
Mononitrate RS prepared as follows. Dissolve the sam- 
ple in water, ada methanol equivalent to 20% of the 
fiask vofume, then dilute with water to volume. 

System suitability solution: Equlvalent to 04 2 mg/mL 
of isosorbide mononitrate and 6 pg/mL of isosorbide 
mononitrate related compound A prepared as follows. 
Di$$oive a suitable guantity of USP Diluted Isosorbide 
Mononitrate RS in water in a suitable volumetric fiask, 
add a suitabie amount of Standard solution A and meth* 
and equivalent to 20% of the fiask volume, and dilute 
with water to volume, 

Sample solution: 042 mg/mL of isosorbide mononi¬ 
trate from NLT 20 Tablets finely powdered, prepared as 
follows. Transfer a portion of the powder, nominally 
equivalent to 60 mg of isosorbide mononitrate, to a 
100-mL volumetric fiask. Add 50 mL of methanol, and 
sonicate for aboul 30 min with cooling. Warm to ambi- 
ent temperaturę, dilute with methanorto volume, and 
mix. Centrifuge at about 3000 rpm for 10 min. Dilute 
the supernatant with water, and pass a portion of this 
solution through a suitable filier of G.45-pm porę size, 
Chromatograpnic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column; 4-mm x 12.5-cm; packing LI 
Flow ratę: 1.5 mL/min 
injectton volume: 20 pL 
System suitability 

Sampies: Standard solution 8 and System suitability 
solution 

Suitability regutrements 

Resofution: NLT 1.5 between isosorbide mononitrate 
related compound A and isosorbide mononitrate, Sys¬ 
tem suitability solution 

Tailtng factor: NMT 1.5, Standard solution B 
Relative standard deviation: NMT 1.5%, Standard 
solution 8 


Anaiysis 

Sampies: Standard solution B and Sample solution 
Calculate the percentage of the labeled amount of 
isosorbide mononitrate (C 6 H 9 NOfi) in the portion of 
Tablets taken: 

Result = (fu/fs) x (C s /Cu) x 100 

fu = peak response of isosorbide mononitrate from 
the Sample solution 

r$ - peak response of isosorbide mononitrate from 
Standard solution B 

Cs - concentration of Isosorbide mononitrate in 
Standard solution B (mg/mL) 

Cu - nominał concentration of isosorbide 

mononitrate in the Sample solution (mg/mL) 
Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
* DlSSOLUTION (71 T) 

Test 1 

Medium: Water; 900 mL 

Apparatus 2: 50 rpm; Tablets are placed in a metal 
nelix prepared by wśnding 10 in of a 0.8-mm stainless 
Steel wire arouno a 9/32-m shaft and pulling the coils 
to form a helix 1 in long. 

Times: 1, 2, 4, 8, and 12 h 
Mobile phase: Methanol and water (300:700) 
Standard solution: (L/1000) of USP Diluted Isosorbide 
Mononitrate R5 En Medium, where L is the Eabel claim 
in mg/Tablet 

SampFe solution: Use portions of the solution under 
test passed through a suitable nylon fifter of 0.45-pm 
porę size, discarding the first 4~6 mL of the fiftratę. 
Chromatographic system 
(Sce Chromatography (621}, System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 25 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 1,5% 

Anaiysis 

Sampies: Standard solution and Sample solution 
Determine the amount, in mg, of isosorbide mononi¬ 
trate dissolved at each interval; 

Result - (ry/rj) x Cs x V 

r u = peak response of isosorbide mononitrate from 
the Sample solution 

r 3 ss peak response of isosorbide mononitrate from 
the Standard solution 

C 5 - concentration of isosorbide mononitrate in the 
Standard solution (mg/mL) 

V - volume of Medium in the vessd af each time 

point (ml) 

Calculate the amount, in mg, of isosorbide 
mononitrate removed by sampiing at the previous 
time points: 

Result = ZAD x (V s /V) 

AD - amount of isosorbide mononitrate dissolved at 
each time point (mg) 

V$ - volume of the sample taken (mL) 

V = volume of Medium in the vessei at each limę 

point (mL) 

Calculate the percentage of the labeled amount of 
isosorbide mononitrate (CćH 9 N0 6 ) dissolved at each 
time point: 


Result = {AD + AR) x (100/L) 
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AD 


AR 


- amount of isosorbide mononitrate 
each time point (mg) 

“ amount of isosorbide mononitrate 
the previous time point (mg) 

= label daim (mg/Tab!et) 

Tabfe 1. 


Tolerances: See Tabh 


d!ssoived at 
removed at 


Tahle 1 


Time 

lh\ 

Amount Dissolved 

i 

_ 

15-35 

2 

2B-48 

4 

43-68 

8 

65-90 

12 

NLT 8 0 


The percentages of the labeled amount of isosorbide 
mononitrate (CóHoNJOć) dissoJved at the tim.es sped- 
fied conform to Acceptance Tahle 2 En Dissolution 

(7 ID- 

Test 2: If the product compfies with thrs test, the labei- 
ino Endicates that the product meets USP Dissolution 
Test 2, 

Medium: Simulated gastric fluid (without enzymes); 
500 ml 

Apparatus 2: 50 rpm 
Times: 1, 2, 6, and 12 h 
Mobile phase: Methanol and water (400:600) 
Standard stock solution: 1.2 mg/mL of isosorbide 
mononitrate from USP Diluted Isosorbide Mononitrate 
RS difuted En Medium 

Standard solution: 60 gg/mL of isosorbide mononi¬ 
trate in Medium for Tablets labeled to contain 30 mg, 
and 120jAg/mL of isosorbide mononitrate in Medium 
for Tablets labeled to contain 60 mg, from the Stan¬ 
dard stock solution 

Sample solution: Pass portions of the solution under 
test through a suitable filter of 0.45-pm porę size. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Cofumn: 4.ó-mm x 25-cm; 10-pm packing LI 
Flow ratę: 1 m L/min 
Injection voIume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requlrements 
Relative standard deviat!on: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Cafculate the eon centra tion (C), En mg/mL, of 
isosorbide mononitrate removed at each time point 
( 0 : 


Resulti = (rud)frs) x Q 

r U( j) - peak response of isosorbide mononitrate from 
the Sample solution at time point i 
r$ = peak response of isosorbide mononitrate from 
the 5 tan dard solution 

Cs - concentration of isosorbide mononitrate in the 
Standard solution (mg/mL) 

Calculate the percentage of the labeled amount of 
isosorbide mononitrate (QH 9 N0 6 ) disso!ved at each 
time point (i): 


Result=jc,x[l£ -((/-I) x K)]+[£C/ ( J|x(100 / L) 


V 0 = initial volume of Medium (mL) 

V t = volume of sample removed at each sampling 
time (mL) 

Cj - concentration of isosorbide mononitrate at 
time i (mg/mL) 

t - label cfaim (mg/Tablet) 

Tolerances: See Tobie 2 , 


Tahle 2 


Time 

W 

Amount Dissolved 

(W 

1 

25-45 

-7^ 

35-60 

6 

65-90 

12 

NLT 80 


The percentages of the labefed amount of isosorbide 
mononitrate (CeH 9 NQ ć ) dissofyed at the times spęd- 
fred conform to Acceptance Tahle 2 En Dissolution 
( 7 11 ). 

Test 3: If the product compfies with thrs test, the label- 
ing indrcates that the product meets USP Dissolution 
Test 3. 

Medium: SimuJated gastric fluid (without enzymes); 
500 mL 

Apparatus 2; 50 rpm 
Times: 1, 2, 6, and 12 h 

Buffer: Transfer 15.-1 g of ammonium acetate and 
11.5 mL of aoetic acid to a 1-L volumetric fiask con- 
taining 500 mL of water. Adjust with acetic acid to a 
pH of 4.7, and difute with water to volume. 

Mobile phase: Methanol, Buffer, and water 
(300:100:600) 

Standard stock solution: 0.1 2 mg/mL of isosorbide 
mononitrate from USP Diluted Isosorbide Mononitrate 
RS in Medium 

Standard solution: For Tablets labeled to contain 
60 mg, use the Standard stock solution with no further 
difutron (0.12 mg/mL). For Tablets labeled to contain 
30 mg, prepare 0.06 mg/mL of isosorbide mononitrate 
in Medium from the Standard stock solution . 

Sample solution: Pass portions of the solution under 
test through a suitable filter of 0.45-pm porę size. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 15-cm; 5-]Lim packing LI 
Flow ratę: 1 mL/min 
Injection vofume: 10Qj.iL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the concentration (Q, in mg/mL, of 
isosorbide mononitrate at each time point (/): 

Resulb = (ruw/rs) x C$ 

r U (i) - peak response of isosorbide mononitrate from 
the Sample solution at time point / 

^ = peak response of isosorbide mononitrate from 

the Standard solution 

C 5 = concentration of isosorbide mononitrate in the 
Standard solution (mg/mL) 

Calculate the percentage of the label daim of 
isosorbide mononitrate (CńH 9 NO ć ) dissolved at each 
time point (/): 


Q = concentration of isosorbide mononitrate at 
time point / (mg/ml) 


Result=|c, x jV 0 -((/-I) x V t J 


*( 100 / 1 ) 
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C - concentration of isosorbide mononitrate at 
time point i (mg/ml) 

Va - initlal volume of Medium (mL) 

V t = volume of sample removed at each sampling 
time (mL) 

C f - concentration of isosorbide mononitrate at 
time / (mg/mL) 

L - labę! claim (mg/Tablet) 

Tolerances: See Table 3 . 


Table 3 


Time 

Amount Disso1ved 

Ort 

(%) 

1 

2CM0 

2 

30-50 

6 

70-90 

12 

NLT 85 


The percentages of the fabeled amount of isosorbide 
mononitrate dtssolved at the times specified conform 
to Acceptance Table 2 in Dissolution (711). 

Test 4: If the product complies with this test, the label- 
ing indlcates that it meets USP Dissolution Test 4. 
Medium: 0.2% sodium cblorlde En 0,1 N hydrochloric 
acid; 500 ml 

Apparatus 2: 50 rpm; sin ker baskets (see Figurę 2 q in 
Dissolution (711)) 

Times: 1, 2, 6, and 12 h 
Mobile phase: Methanol and water (180:820) 
Standard solution: (L/500) mg/mL of isosorbide 
mononitrate from USP Diluted Isosorbide Mononitrate 
RS jn Medium f where £. is the tabeJ claim in mg/Tabfet 
Sample solution: Pass portrons of the solution under 
test through a suitable fiJter. 

Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 15-cm; 5-jim packtng LI 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 20 pl 
System suitability 
Sampie: Standard solution 
Suitability requirements 
Relative standard deviatlon: NMT 2.0% 

Analysis 

Samplesi Standard solution and Sampte solution 
Calculate the concentration (G) of isosorbide mononi¬ 
trate (C 6 HoN 0 6 ) in the sample withdrawn from the 
vessel at time point /: 

Resultr = (n/rs) x Cs 

n = peak response of isosorbide mononitrate from 
the Sample solution at time point / 
r 5 - peak response of isosorbide mononitrate from 
the Standard solution 

~ concentration of isosorbide mononitrate in the 
Standard solution (mg/ml) 


Calculate the percentage of the labeled amounts of 
isosorbide mononitrate (GI-UNO&) dissolved at each 
time point (i): 

Resulti - Ci x Vx (1/L) x 100 


Result* = {[Cz x (V — V 5 )j + (G x Vs)} x (1 /i) x 1 00 


Resulti - «G x [V - (2 x V,)]] -i- [{O + G) x Vs\) x (1/ 
L) x 100 


Re su 1U = ({G x [V- (3 x Vs)]} + [(Q + Q + G) x V s ]) x 
0/L) x 100 

G = concentration of isosorbide mononitrate in the 
portion of sample withdrawn at time point / 
(mg/mL) 

V = volume of Medium; 500 mL 
L - label cfaim (mg/Tablet) 

V$ - volume of Sample solution withdrawn from the 
Medium (mL) 

Tolerances: See Table 4, 


Table 4 


Time Point 

fft 

Time 

(h) 

Amount Dissohed 

1 

1 

_ 

20-40 

2 

2 

30-55 

3 

6 

60-90 

4 

12 

NLT 85 


The percentage of the tabefed amount of isosorbide 
mononitrate dissolved at fhe times specified conforms 
to Acceptance Table 2 in Dissolution (711). 

Test 5: ]f the product complies with this test, the tabel- 
ing indicates that it meets USP Dissolution Test 5. 
Medium: 0.1 N hydrochloric add; 900 mL 
Apparatus 2: 50 rpm; helix sinkers 
Times: 1, 2, 4, 6 f and 10 h 
Mobile phase: Methanol and water (150:850) 

System suitability solution: 0,033 mg/ml of 
isosorbide mononitrate from USP Diluted Isosorbide 
Mononitrate RS in Medium. Initially add Medium to fili 
60% of total volume, shake for 30 min, sonicate for 5 
min, then dl lute with Medium to votume. 

Standard solution: 0.067 mg/mL of isosorbide 
mononitrate from USP Diluted Isosorbide Mononitrate 
RS in Medium . Initially add Medium to fili 60% of total 
volumą shake for 30 min, sonicate for 5 min, then 
dii ute with Medium to volume. 

Sample solution: Pass portions of the solution under 
test through a suitable filter. 

Chromatographk system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4-mm x 12.5-cm; ś-pm packing LI 
Flow ratę: 1 mL/min 
Injection vnlume: 50 pi 
System suitability 
Sample: System suitability solution 
Suitability reguirements 
Relative standard deviation: NMT 2.0% 

Tailing factor: NMT 1.5 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the concentration (G) of isosorbide mononi¬ 
trate (CeH^NOe) in the sample withdrawn from the 
yessel at time point h 

Resultr = ifiirp x Cs 
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n = peak response of isosorbide mononitrate from 
the Sample soiution at time point / 

= peak response of isosorbide mononitrate from 
the Standard solution 

Q = concentration of isosorbide mononitrate in the 
Standard solution (mg/mL) 

Calcufate the percentage of the labeied amounts of 
isosorbide mononitrate (CćhbNOs) drssolved at each 
time point (i). 

Resulti = QxVx (1/1) x 100 


Aesulb - [CO x V) + (Ci x V$] x (l/t) x 100 


Resulta ^ {(G x V) + [(G + O) x VJ} x (1/1) x 100 


ResulLi - {(O x 10 + [(O + O + O) x Vi]} x (1/1) x 
100 


Result s = {(Ci x 10 + KO + O + O + G) x VJ) x (1/1) 
x 100 

G = concentration of isosorbide mononitrate in the 
portion of sam ple withdrawn at time point / 
(mg/mL) 

V = volume of Medium; 900 mL 
1 “ labę! claim (mg/Tablet) 

V$ - volume of the Sampfe solution withdrawn from 
Medium (mL) 

Tolerances: See Tobie 5 * 


Tabfe 5 


Time Point 

O) 

Time 

fh> 

Amount Dissotued 
(%) 

i 

1 

20-40 

2 

2 

30-50 

3 

4 

50-70 

4 

6 

65-85 

5 

10 

NLT 80 


The percentage of the labeied amount of isosorbide 
mononitrate dissolved at the times specrfied conforms 
to Acceptance Tobie 2 in Dissoiution (7 11). 

Test 6: If the product complies with this test, the labę!- 
ing indicates that it meets USP Dissoiution Test 6* 
Medium, Apparatus, Times, Mobile phase, Standard 
solution, Sample solution, and System suitability: 
Proceed as directed in Test L 
Chromatographic system: Proceed as directed in Test 
1 except for the tnjection voiume. 

(See Cnromatography (621), System Suito bil i ty.) 
Injection voiume: 50 pL 
Analysis 

Samples: Standard solution and Sampfe solution 
Cakulate the concentration (Q of isosorbide mononi¬ 
trate (CóH*NOć) in the sampie withdrawn from the 
vessel at time point /: 

Result, = (r/rs) x Q 

n - peak response of isosorbide mononitrate from 
the Sampie solution at time point / 
r s = peak response of isosorbide mononitrate from 
the Standard solution 

Q = concentration of isosorbide mononitrate in the 
Standard solution (mg/mL) 
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Cakulate the percentage of the labeied amounts of 
isosorbide mononitrate (CćH^NOó) dissolved at each 
time point ( i ): 

Resultt = G x V x (1/1) x 100 


Resultz = [(G x V) + (Cr x Vs)] x (1 /l) x 100 


Resutta = {(Ci x 10 + [(O + Ci) x V i]} x (1/1) x 100 


ResulLi = {(O x 10 + [{G + G + G) x V,]} x (1/1) x 
100 


Results = {(O x V) + [(O + G + G + CO x V 5 ]} x (1 fi) 
x 100 

C - concentration of isosorbide mononitrate in the 
portion of sample withdrawn at time point i 
(mg/mL) 

V = vofume of Medium ; 900 mL 

i = label claim (mg/Tablet) 

Vs = volume of the Sampfe solution withdrawn from 
Medium (mL) 

Tolerances: See Tobie 6 . 


Table 6 


Time Point 

to 

Time 

(HI 

Amount Di$$olved 
(%) 

1 

1 

15-35 

2 

2 

30-50 

3 

4 

50-70 

4 

8 

75-95 

5 

12 

NLT 80 


The percentage of the labeied amount of isosorbide 
mononitrate dissofved at the times spedfled conforms 
to Acceptance Tobie 2 in Dissoiution <711). 

• UNiFORMfTY OF DOSACE UNITS <905) 

Procedurę for content uniformity: Proceed as directed 
in the Assay, except use 1 Tablet instead of the portion 
of powdered Tablets used in the Sampie solution . 
Acceptance criteria: Meet the regutrements 

IMPURITIES 

* ORGANIC IMPURITIES, PROCEDURĘ 1 

Standard solution A: 0.0125 mg/mL of USP Isosorbide 
RS in acetonitrile 

Standard solution B: 0.025 mg/mL of USP Isosorbide 
RS in acetonitrile 

Standard solution C: 0.05 mg/mL of USP Isosorbide RS 
in acetonitrile 

Sample solution: £quivafent to 5 mg/mL of isosorbide 
mononitrate from a portion of powdered Tablets (NLT 
20) in acetonitrile. Sonicate for 10 min, then centrifuge. 
Use the supernatant 
Chromatographk system 
(See Chromatograpny (621), Thin-Loyer C hromato- 
granby .) 

Modę: TLC 

Adsorbent! 0.25-mm layer of chromatographic silSca 
gd mixture 

Application volume: 20 pL 

Deueloping soivent system: Toluene, ethyl acetate, 
and isopropyl alcohol (53:32:15) 

Detection solution: Dissolve L25g of potassium per- 
manganale and 10.0 g of sodium nydroxide in 500 mL 
of water (prepared fresh for each piąte), and heat at 
105° for 5 mm. 
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Analysis 

Samples: Standard Solutions and Sample solution 
Proceed as dtrected in the chapter. After devetoping, 
dry the piąte with warm air for about TO min, dip the 
piąte in the Detection solution, and heat at 105° tor 5 
min, 

Acceptance criteria: Any spot from the Sample solution 
and corresponding to the Rf value of the spots from the 
Standard Solutions is not morę intense than the spot 
from Standard solution C; NMT 1% of any indtviduai 
impunty is found, 

If the spot from the Sample solution is nearEy as intense 
as the spot from Standard solution C, further dii li te the 
Sample solution with aceton itrile (1:1), repeat the test, 
and compare the intensity of the isosorbide spot in the 
diluted Sample solution with the intensity of the spots 
from the Standard Solutions, correcting the percentage 
level for the additlonal dilution of the Sample solution „ 
[NOTĘ —The Rf values of isosorbide and isosorbide 
mononitrate are about 0,2 and 0,6, respectively.] 

> Grganic Impurities, Procedurę z 

Mobile phase: Methanol and water (250:750) 
isosorbide mononitrate related compound A standard 
stock solution: 03 mg/mL of isosorbide mononitrate 
related compound A from USP Diluted Isosorbide 
Mononitrate Related Compound A RS in water 
Isosorbide dinitrate standard stock solution: 

0,15 mcj/ml of isosorbide dinitrate from USP Diluted 
Isosorbide Dinitrate RS in methanol 
Standard stock solution: 6.0 pg/mL each of isosorbide 
mononitrate related compound A and isosorbide dinh 
tratę from Isosorbide mononitrate related compound A 
standard stock solution and Isosorbide dinitrate standard 
stock solution f respectlvely, diluted with water 
System suitability solution: Transfer a guantity of USP 
Diluted Isosorbide Mononitrate RS, equivalent to 24 mc 
of isosorbide mononitrate, to a 100-mL vo!umetric fiask. 
Add 10.0 mL of the Standard stock solution and 20 mL 
of methanol, and dilute with water to volume. 

Standard solution: Transfer 10.0 mL of the Standard 
stock solution and 20 mL of methanol to a 100-mL volu- 
mętne fiask, Dilute with water to volume. 

Sample solution: Transfer a portion of powder from 
NLT 20 Tablets, equfvalent to 60 mg of isosorbide 
mononitrate, to a 50-mL volumetrEc fiask, Add 40 mL of 
methanol, and sonicate for about 30 min with cooling. 
Warm to ambient temperaturę, dilute with methanol to 
volume, and mix, Centrifuge at about 3000 rpm for 10 
min, Dilute 10 mL of the supernatant with water Eo 
50 mL. Pass a portion of this solution through a suitable 
fiiter of 0.45-pm porę size, and use the filtrate. 
Chromatographic system 
(See Chromatography (62^), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4,ó-mm x 25-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume; 100 \xL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for isosorbide 
mononitrate related compound A, isosorbide mononi¬ 
trate, and isosorbide dinitrate are about 0.9, 1.0, and 
5.6, respectEveiy.] 

Suitability requirements 

Resolution: NLT 1.0 between isosorbide mononitrate 
related compound A and isosorbide mononitrate. Sys¬ 
tem suitability solution 

Refative standard deviation: NMT 1 0% for the 
isosorbide mononitrate related compound A and 
isosorbide dinitrate peaks, Standard solution 


Analysis 

Samples: Standard solution and Sample solution 
Calcu łatę the percentage of isosorbide mononitrate re¬ 
lated compound A and isosorbide dinitrate in the por¬ 
tion of Tablets taken: 

Result - (. ruin ) x { Q/C u ) x 100 

fu - peak area of isosorbide mononitrate related 

compound A or isosorbide dinitrate from the 
Sample solution 

fs = peak area of isosorbide mononitrate related 

compound A or isosorbide dinitrate from the 
Standard solution 

Q - concentration of USP Diluted Isosorbide 

Mononitrate Related Compound A RS or USP 
Diluted Isosorbide Dinitrate RS in the 
Standard solution (mg/mL) 

Ca = nominał concentration of isosorbide 

mononitrate in the Sample solution (mg/mL) 
Calculate the percentage of each other Impunty (other 
than isosorbide mononitrate related compound A or 
isosorbide dinitrate) in the portion of Tablets taken: 

Result - (ru/rr) x 100 

n j = peak area of each impunty from the Sample 

solution 

rr - sum of all the peak areas from the Sample 

solution 

Acceptance criteria 

Individtial Impurities; NMT 0.25% each of Isosorbide 
mononitrate related compound A and isosorbide 
dinitrate 

Total other impurities: NMT 0,25% 

Total Impurities: NMT 0.5% includfng isosorbide 
mononitrate related compound A and isosorbide 
dinitrate 

ADDITIONAL REQUiREMENT5 
* Packaging and Storace: Preserve in tight containers. 

Storę at a temperaturę of 20°-30°. 

« Labeung: When morę than one Dissolution test is given, 
the labeling States the test used only if Test 7 is not used, 

o USP Reference Standards (1!) 

USP Isosorbide RS 

The fol łowi ng Reference Standards are dry mixtures of an 
active component and suitable excipients to permit safe 
handling. For quantitative applicatlons, calculate the 
concentration of the active component based on the 
content stated on the tabel. 

USP Diluted Isosorbide Dinitrate RS 
USP Diluted Isosorbide Mononitrate RS 
USP Diluted Isosorbide Mononitrate Related Compound 
A RS 

l,43,6-DianhydrO“D-glucitol 2-nitrate, 

C 6 H 9 N0 6 191.14 


Isotretinoin 



C 2 oH 2fl 0 2 300.44 
Retinoic acid, 13 -cis-. 

3,7-DimethyJ-9-(2,6,ó-tnmethyi-1-cyclohexen-1 -yl)2-c/s- 
4-frans-ó-tr0ns-8-rrans-nonatetraenoic add [4759-48-2], 
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» Isotretinoin contains not less than 98.0percent 
and not morę than 102.0 percent of C 20 H 2 SO 2 , 
calculated on the dried basis. 

Caution—Isotretinoin is teratogenic. Avoid inhala- 
tion and skin contact. 

Pac k ag mg and sto ragę—Preserve in tight containers, 
under an atmosphere oran inert gas, protected from light. 
USP Reference sfandards (11 >— 

USP Isotretinoin RS 
USP Tretinoin RS 

Notę —Avoid exposure to strong light, and use low-ac- 
tinic glassware In the performance of the folfowing 
procedures. 

Sdentifflcafion— 

A: Infrared Absorption (197M), 

B: Ultravhfet Absorption (197U)— 

Solution: 4 pg per mL 

Medium: acidified i so pro pyl alcohol (p repa red by dilut- 
ing 1 mL of 0.01 N hydrochloric add with isopropyf alcohol 
to 1000 mL). Absorptivities at 354 nm do not differ by morę 
than 3,0%. 

Loss on drying (731)—— Dry st in vacuum at room tempera- 
turę for 16 hours: iL loses not morę than 0,5% of its weight, 
ResSdue on ignifion (281): not morę than 0,1%. 


Delete the foiiowing: 

“Heavy metals, Method II (231): 0.002%,* coftidai i-jam-ioi b> 

Limit of tretinoin— 

Mobilephase —Prepare a suitable filtered and degassed 
mixture ol isooctane, isopropyl alcohol, and glacial acetic 
acid (99.65:0.25:0.1). 

Standard stock solution—DissoWe an accuratefy weighed 
guantity of USP Tretinoin RS in a minimum quantity of 
methylene chloride, add an amount of isooctane to obtain a 
solution havlng a known concentration of about 250 jig per 
mL, and mix. 

Standard solution —Pipet 1 mL of Standard stock solution 
into a 100-mL volumetnc fiask, add isooctane to volume, 
and mlx. 

Test solution —Transfer about 25 mg of Isotretinoin, accu- 
rateiy weighed, to a 100-mL voiumetric fiask, dissoive in a 
minimum quantity of methylene chloride, add isooctane to 
volume, and mix. 

System suitabiiity stock solution —Dissolve a guantity of 
USP Isotretinoin RS in a minimum amount of methylene 
chloride, add an amount of isooctane to obtain an isotreth 
noin concentration of about 250 pg per mL, and rmx. 

System suitabiiity solution —Pipet 1 mL of Standard stock 
solution into a 100-mL vo!umetric fiask, add System suitabil - 
ity stock solution to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eaulpped with a 352-nm detector 
and a 4.0-mm x 25-cm column containing 5-pm packing 
L3. The flow ratę rs about 1 mL per minutę. Chromatograph 
about 20 jjL ofthe System suitabiiity solution , and record the 
peak responses as directed for Procedurę: the reja Li ve retem 
tion tlmes for Isotretinoin and tretinoin are about 0.84 and 
1,00, re5pectivefy; the resolution, R, between isotretinoin 
and tretinoin is not less than 2.0; and the relative standard 
deviation determined from the tretinoin peak response in 
replicate injections is not morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard solution ano the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the re¬ 


sponses for the major peaks. Calculate the percentage of 
tretinoin by the formula: 

10(C/ m(fo/rs) 

in which C is the concentration, in pg per ml, of USP Treti¬ 
noin RS in the Standard solution; W is the welght, in mg, of 
Isotretinoin taken; and r u and r 5 are the tretinoin peak re¬ 
sponses obtained from the Test solution and the Standard 
solution, respecti vdy. The eon tent of tretinoin is not morę 
than 1,0%, 

Assay—Dissolve about 240 mg of Isotretinoin, accurately 
weighed, in 50 mL of dlmethylformamide, add 3 drops of a 
solution of thymo! biue in dimethylformamide (1 in ] 00), 
and titrate with 0.1 N sodium methoxide VS to a greenish 
endpoint. Perform a blank determination, and make any 
necessary correction. Bach mL of 0.1 N sodium methoxlde is 
equivalent to 30.04 mg of C^bheOz. 


IsotretSnoSn CapsuBes 

DEFINITION 

isotretinoin Capsules contain NIT 90.0% and NMT 110.0% 
of the labded amount of isotretinoin (CjohbaOz), 

[Caution —Isotretinoin is teratogenic. Avoid Inhalation and 
skin contact.] 

Avoid exposure to strong light, and use low-actEnie glass¬ 
ware in the performance of the foiiowing procedures, 

IDENTIFICATION 

o A. The retention time of the major peak of the Sampfe 
solution corresponds to that of the Standard solution, as 
obtained En the Assay. 

ASSAY 
* Procedurę 

Protect the System suitabiiity solution , Standard solution, 
Sampie stock solution, and Sampie solution from direct 
light, 

Diiuent: Heat 0.1 N sodium hydroxide to about 
60°-70T Cool to room temperaturę, purge with helium 
or nitrogen, and storę in a plastic Container. 

Solution A: 0.5% Acetic acid in methanol 
Solution B: 0.5% Acetic acid in water 
Mobile phase: Solution A and Solution 6 (71:29) 

System suitabiiity solution: 0.04 mg/mL of USP Isotre- 
tinoin RS and 0.02 mg/mL of USP Tretinoin RS in 
Diiuent 

Standard solution: 0,04 mg/mL of USP Isotretinoin RS 
in Diiuent 

Sampie stock solution: 0.4 mg/mL of isotretinoin In 
Diiuent prepared as follows. Transfer NLT 10 Capsules to 
a suitable volumetric fiask. Add Diiuent to the volumet- 
ric fiask to fili about 50% of the volume, sonieate for 1 
h with occasionaf shaklng to dEsperse atl of the con- 
tents, and dilute with Diiuent to volume. 

Sampie solution: Nominaily 0,04 mg/mL of isotretinoin 
in Diiuent from the Sampfe stock solution. Pass the solu- 
tion through a suitable membranę filter of 0,45-pm or 
finer porę size. 

Chromatographic system 
(See Chromatography (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 353 nm 
Column: 4.6-mm x 25-em; packing LI 
Flow ratę: 1.5 mL/min 
Injection volume; 20 pi 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
soiution 

[Notę—T he re!ative retention times for isotretinoin and 
tretinoin are 1.0 and 1.3, respectiveiy,j 
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Suitability reguirements 

Resolution: NLT 2.0 between the isotretinoin and tre- 
tinorn peaks, System suitability solution 
Column effictency: NLT 2000 for the isotretinoin 
peak, System suitability solution 
Tailing factor; NMT 2.0 for the isotretinoin peak, Sys¬ 
tem suitability solution 

Refative standard deviation: NMT 2.0%, Standard 
solution 
Anaiysis 

Samples: Standard solution and Sample solution 
Cal cu la te the percentage of the Iabeled amount of iso- 
tretinoin (CzoPbaOz) in the portion of Capsules taken: 


occasionaily. Filter, and dilute as descnbed for the 
Sample solution . 

Anaiysis 

Detector: UV 343 nm 

Blank: Medium (Stage I and Stage 2 ) 

Samples: Standard solution , Sample solutions f and 
CapsLile shell correction solution 
Determine the amount of isotretinoin (CzgHzhOz) dis- 
solved, correcting for the Capsule shell absorbance. 
Calculate the percentage of the Iabeled amount of iso- 
tretinoin (CzoHzsOz) dissolved: 

Resuit = [(Au - A c )/As] x (Cs/i) x D x 100 


Result = (fu/rs) x (Cs/Cu) x 100 


fu = peak area frdm the Sample solution 

r 5 = peak area from the Standard solution 

Cs - concentration of isotretinoin in the Standard 
solution (mg/mL) 

C;; = nominał concentration of isotretinoin in the 

Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 



PERFORMANCE TESTS 


• Dissoluteon (711) 

[Cautiom— Carry out al] the tests under subdued light and 
use low-actinic glassware.] 

Test 1 

Medium 

Stage 1: Simulated gastric fluid with pepsin, pre- 
pared fresh and purged with nitrogen 
Stage 2: 0.13 N socOum hydroxide (5 g/L of sodium 
hyoroxfde in water). Prepare fresh, anci purge with 
nitrogen. 

Apparatus (see Disintegration (701)): No disks; the ap¬ 
paratus is adjusted so that the bottom of the basket- 
rack assembly descends to 1.0 ± 0.1 cm from the in- 
stde bottom surface of the vessel on the downward 
stroke; the 1 G-mesh stainless Steel cloth in the basket- 
rack assembly is replaced with a 40-mesh stainless 
Steel cloth; a 10-mesh stainfess-steel cloth is fitted to 
the top of the basket-rack assembly. 

Time: 60 min 

Standard solution: Transfer 1 0 mg of USP Isotretinoin 
RS to a 200-mL vo!umetric fiask. Add 25.0 mL of Stage 

1 Medium and about 150 mL of Stage 2 Medium , som- 
cate until completely dissolved (about 20 min), and 
dilute with Stage 2 Medium to volume. Pass 20 mL of 
this solution through a suitable filter, discarding the 
first 5 mL, Dilute 5.0 mL of the filtra te with Stage 

2 Medium to 50 mL, 

Sample Solutions: Perform a dissolution test on each 
of 6 Capsules. Place 1 Capsule in one of the tubes in 
each of six basket-rack assemblies. Place each basket in 
a 1-L beaker contalning 100 mL of Stage I Medium in 
a bath having a temperaturę of 37-0 ± 0.5T Aiiow to 
stand for 30 min. Carefully add 800 mL of Stage 2 Me¬ 
dium to each beaker. With the disintegration apparatus 
opera ting, connect each basket-rack assembly to the 
drive rod in a timed seguence. After 60 min, withdraw 
20 mL of Medium (Stage i and Stage 2), and immedi- 
ately pass the solution through a suitable membranę 
fi [ter of 0.45-pm porę size. Discard the first 5 mL, and 
collect the solution in argon-charged glassware. Dilute, 
if necessary, with Stage 2 Medium to obtain a theoreti- 
cal concentration of 5.5 pg/mL of isotretinoin, assum- 
ing complete dissolution, based on the label daj.m. 

Capsule shell correction solution: Empty the contents 
ot 3 Capsules. Wash the Capsule shells in several 
20-mL aliąuots of chloroform. Allow the Capsule shells 
to alr dry. Place the Capsule shells in a 1-L fiask ton- 
talnlng 100 mL of Stage I Medium and 800 mL of 
Stage 2 Medium. Allow the fiask to stand for about 1 h 
in a bath with a temperaturę of 37.0 ± 0.5*, stirrlng 


A u - absorbance of the Sample solution 

Ac = absorbance of the Capsule shell correction 

solution 

As = absorbance of the Standard solution 
C 5 = concentration of USP Isotretinoin RS in the 
Standard solution (mg/mL) 

L = label claim (mg/Capsule) 

D - dilution factor for the Sample solution 
Tolerances: NLT 80% (Q) of the Iabeled amount of 
isotretinoin (CzgHzbOz) is dissolved. 

Test 2: !f the product complies with this test, the tabei- 
ing indicates that the product meets USP Dissolution 
Test 2. 

Medium: 0.05 M phosphate buffer, pH 7.8, contain- 
ing 0.5% (w/v) solid N, A/-dimethyldodecylaminę W-ox- 
ide; 900 mL 

Apparatus 1: 20-mesh basket; 100 rpm 
Time: 90 min 

Buffer solution: 3.4 mg/mL of monobasic potassium 
phosphate. Adjust with phosphoric acid to a pH of 
2.10 ± 0.05. 

Mobile phase: Methanol and Buffer solution (81:19) 
Standard solution: Transfer about 44 mg of USP Iso- 
tretinoln RS to a 100-mL volumetric fiask. Add 15 mL 
of 1-propanol, and sonicate for about 15 min. Add 
50 mL of Medium , and sonicate for 10 min. Dilute with 
Medium to volunie. Transfer 5.0 mL of the resulting so¬ 
lution to a 100-niL volumetrlc fiask, and dilute with 
Medium to volume, Dilute this solution with Medium to 
obtain a finał concentration of about (L/1000) mg/mL, 
where L is the label claim, in mg/Capsule. 

Sample solution: Pass a portion of the solution under 
test through a suitable membranę fil ter of 0.45-pm 
porę size. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 358 nm 
Colurrm: 4,6-mm x 5-cm; 5-pm packing LI 
Fbw ratę: 2.0 mL/mln 
Injection voiume: 10 jiL 
System suitabifity 
Sample: Standard solution 
Suitability requirements 

Coiumn efficiency: NLT 1000 theoretical piates 

Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the Iabeled amount of iso- 
tretinofn (CzoHzsOz) dissolved: 

Result = (r u /fs) x (Cs/L) x V x WQ 

ru = peak response from the Sample solution 

rj = peak response from the Standard solution 

Cs = concentration of the Standard solution 
(mg/mL) 

L - label claim (mg/Capsule) 

V “ volume of Medium, 900 mL 
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Tolerances: NLT 80% (Q) of the labeled amount of 
isotretinoin (CzoHbsOz) is disso!ved. 

Test 3: If the product complies with this test, the label* 
ing indicates that the product meets USP Dlssotution 
Test 3 . 

Medium: Borate buffer, pH 8.0, containing 0.5% ce- 
trimide and 50 mg/L of pancreatin, Dsssolve 12.37 g of 
boric acid and 14.91 g of potassium chloride in water,, 
and diinte with water to 1 L, To 250 ml. of this solu- 
tion add 19.5 mL of 0.2 M sodium hydroxide solution, 
and diiute with water to 1 L. Adjust with 0.2 M so¬ 
dium hydroxide to a pH of 8.00 ± 0.05, if necessary, 
Add 5 g of cetrimide. Just before starting the test, dis- 
solve a guantity of pancreatin to obtain a finał concen¬ 
tration of 50 mg/L; 900 mL, 

Apparatus 2: 75 rpm, with sinkers 
Time: 90 min 

Mobile phase: 0,5% Acetic add in methanol and 
0,5% acetic acid in water (71:29) 

Standard solution: 0.45 mg/mL of USP isotretinoin RS 
in OJ N sodium hydroxide. Dilute this solution with 
Medium to obtain a finai concentration of (L/1000) 
mg/mL, where i is the label daim, in mg/Capsule. 
Sample solution: Pass a portion of the solution under 
test through a suitable membranę filter of Q.45-pm 
porę size. 

Chromatographic system 

(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 353 nm 

Column: 4.6-mm x 25-crn; 10-pm packing LI 
Flow ratę: 1.5mL/mtn 
Injection voiume: 20 pi 
System sultability 
Sample: Standard soiuthn 
Suitability reguirements 

Column efficiency: NLT 1800 theoretica! plates 

Tarlmg factor: NMT 2.0 

Relative standard deviation: NMT 2.0% 

Analysis 

S a m p I e s: 5 ton dard solu tion and Sample solu tion 
Calculate the percentage of the labeled amount of iso- 
tretinoin (CioWatpa) dissolved: 

Result = (ru/r$) x ( Q/L ) x V x 100 

fu - peak response from the Sample solution 

Ts - peak response from the Standard solution 

Q = concentration of the Standard solution 
(mg/mL) 

L = label daim (mg/Capsule) 

V — volume of Medium, 900 mL 
Tolerances: NLT 70% (Q) of the labeled amount of 
isotretinoin (Czof^aC^) is dissolved. 

Test 4: If the product compfies with this test, the fabel- 
śnq indicates that the product meets USP Dissolution 
Test 4 . 

Medium: 50 mfvl monobastc potassium phosphate at 
pH 7.4 containing 70 mg/L of pancreatin and 4.5% 
(v/v) of fauryl dimethyf aminę oxide as a 30% solution 
prepared as follows. Dissoive 6.8 g of monobasic po¬ 
tassium phosphate In 920 mL of water. Adjust by the 
addition of approximatefy 35 mL of 1 N sodium hy- 
droxide to a pH of 7.4 ± 0 J. Add 70 mg of pancreatin 
and 45 mL of 30% solution of lauryl dimethyf aminę 
oxide, and stir gently to mix. The pancreatin should 
be added on the day of use; 900 mL. [Notę—N ot alt 
of the pancreatin visib3y dissolyes,] 

Apparatus 2: 75 rpm, with spiral coated sin ker. 

[Notę—A suitable sinker is avai!able as catalog number 
CAPWHT-02 from www.qla-llc.com,] 

Time: 90 min 

Mobile phase: Methanof, water, and glada! acetic 
acid (80: 20: 0.5) 


Standard stock solution 1: 0.28 mg/mL of USP Isotre- 
tinoln RS prepared as follows. Transfer USP Isotretinoin 
RS to a suitable volumetric fiask, and add methanol 
equivalent to 10% of the finaf volume. Sonicate to dis- 
soive, and dilute with Medium to voiume. 

Standard solution: 0.028 mg/mL of USP Isotretinoin 
RS in Medium, from Standard stock solution 1 
Standard stock soiution 2: 8.8 pg/mL of USP Treti- 
noin RS prepared as follows. Transfer USP Tretinoin RS 
to a suitable volumetric fiask, and add methanol eguiv- 
alent to 20% of the finał volume, Sonicate to disso(ve, 
and dilute with Medium to volume to obtain a 0.22- 
mg/mL solution. Transfer 2 ml of this solution to a 
50-mL voJumetrlc fiask, and dilute with Medium to 
volume. 

System suitability solution: 45 jug/mL of USP Isotreti¬ 
noin RS and 0.88 pg/mL of USP Tretinoin RS in Me¬ 
dium from Standard stock solution 7 and Standard stock 
solution 2 

Sample solution: Pass a portion of the solution under 
test through a suitable PvDF membranę filter of 0.45- 
Jim porę slze. 

C h ro mato g ra p h ic syste m 
(See Chrom a tog ropny (621), System Suitability ,) 

Modę: LC 

Detector: UV 353 nm 
Column: 4.6-mm x 10-cm; 3-fim packing LI 
Temperatures 
Autosampler: 4° 

Column: 40° 

Flow ratę: 1,5 mL/min 
Injection volume: 10 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę —The relative retention times of isotretinoin and 
tretinoin are 1.0 and 1.2, respectively.] 

Suitability requirements 

Resolution: NLT 3.0 between the Isotretinoin and 
tretinoin peaks, System suitability soiution 
Taiiing factor: 0.8-1.3 for the isotretinoin peak, Sys¬ 
tem suitability solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard soiution and Sampie soiution 
Calculate the percentage of the labeled amount of iso¬ 
tretinoin (Ć 2 oH 2 flOz) dissofved: 

Result = (ro/fj) x (Cs/Ł) x 1/ x 100 

ro - peak response from the Sample solution 

rj - peak response from the Standard solution 

Cs - concentration of U5P Isotretinoin RS in the 
Standard solution (mg/mL) 
i ~ label daim (mg/Capsule) 

V - volume of Medium , 900 ml 
Tolerances: NLT 75% (Q) of the labeled amount of 
isotretinoin (CzoHzbOz) is dissoh/ed. 

Test 5: tf the product complies with this test, the labet- 
ing indicates that the product meets USP Dissolution 
Test 5. 

Medium; pH 7.7 phosphate buffer containing 50 mg/L 
of pancreatin and 1.5% N,/V dimethyldodecy1amine-Ń- 
Gxide prepared as follows. Prepare a solution of 
27,2 g/L of monobasic potassium phosphate in water 
(Soiution A) and a solution of 8 g/L of sodium hydrox- 
ide peJlets in water ( Solution 6). Transfer 250 mL of 
Soiution A and 215 mL of Soiution fi to a 1000-mL vol- 
umetric fiask, and dilute with water to volume. Adjust 
with Solution B t o a pH of 7.7. Add 50 mg of pancrea¬ 
tin and 15 g of M,N-dimethyfdodecyfamine-N-oxide to 
this solution (the pancreatin should be added on the 
day of use); degassed; 900 mL. 
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Apparatus 2: 75 rpm, with sinkers 
Time: 60 min 

Mobile phase: Aceton i trile, water, and glaciai acetic 
acid (85:15: 0.5) 

Standard solution: 045 mg/mL of USP Isotretinoin RS 
in methanoL Diiute this solution with Medium to ob- 
tain a finał concentration of (1/900) mg/mL, where i Is 
the label claim, in mg/Capsule* 

Sarn ple solution: Pass a portion of the solution under 
test through a suitable PVDF membranę fiiter of 045- 
pm porę size, 

Chromatographic system 
(See Chroma tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 353 nm 
Column: 4,6-mm >c 15-cm; S^im packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20jaL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Taifing factor: NMT 2.0 
Relative standard deviation: NMT 2*0% 

Analysls 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of iso- 
tretrnoin (Czof-haCb} dissolved: 

Result = (r y /r s ) x (Cdi) x V x 100 

fu - peak response from the Sample solution 

rj = peak response from the Standard solution 

Cs = concentration of USP Isotretinoin RS in the 
Standard solution (mg/mL) 

1 = label claim (mg/Capsule) 

V - volume of Meaium, 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
isotretinoin {CjoHisOi) is dissolved. 

Test 6: If the product compiies with this test, the label- 
ing indicates that the product meets USP Dissolution 
Test 6. 

Protect the Solutions from light and perform the test 
under subdued light. 

Medium: 1% Cetrimide (w fv) in pH 6.8 phosphate 
buffer containing an amount of pancreatin equivalent 
to 1 750 USP Unils of protease activity per L; degassed; 
900 mL 

Apparatus 2: 100 rpm 
Time: 120 min 

Standard stock Solutions: Prepare three Solutions con¬ 
taining 0.08, 0.2, and 0,32 mg/mL of USP Isotretinoin 
RS in methanol. Sonicate if necessary. 

Standard Solutions: Prepare three Solutions containing 
0.8, 2.0, and 3*2 pg/mL of USP Isotretinoin RS in Me¬ 
dium from the Standard stock Solutions * Pass a portion 
of the Solutions through a suitable PVDF membranę 
fiiter of 045-j.mn porę size, and discard the first few 
mL of the filtra te* 

Sample stock solution: Pass a portion of the solution 
under test through a suitable polyetbylene fuli fiow fii¬ 
ter of 35-pm porę size, and then through a suitable 
PVDF membranę fiiter of 045-pm porę size. Discard 
the first few ml of the filtrate. 

Sample solution: Transfer the Sample stock solution to 
a suitable volumetric fiask and diiute with Medium to 
vołume according to Tobie h 


Table I 


Tablet 

Strength 

(ma) 

SampSe Stock 
Solution 
(ml) 

Finał 

Volume 

(mL) 

Dilution 

Factor 

10 

6.0 

25*0 

4.2 

20 

3.0 

25.0 

S3 


Table X (Continued) 


Tablet 

Strength 

(mq) 

Sample Stock 
Solution 
(mL) 

Finał 

Volume 

(mL) 

Dilution 

Factor 

30 

4.0 

50.0 

12*5 

40 

3*0 

50.0 

167 


Instrumental conditions 
Modę: UV 

Analytical wavelength: At maximum absorbance 
about 348 nm 
Blank: Medium 
Anafysis 

Samples: Standard Solutions and Sample solution 
Calibration curve: Construct a calibration curve of 
the concentration of USP Isotretinoin RS (j*ig/ml) ver- 
sus absorbance from the Standard Solutions. The lin- 
ear regression coefficient is NLT 0.99. 

Determine the concentration of isotretinoin in the 
Sample solution from the Calibration curve, and calcu¬ 
late the percentage of the labeled amount of isotreti¬ 
noin (QoH 2ł iCb) dissolved: 

Result = Co * ^ x (D/i) x (l/f) x 100 

Cu = nominał concentration of isotretinoin in the 
Sample solution (pg/mL) 

V = volume of Medium , 900 mL 
D as dilution factor for the Sample solution (see 
Table 1) 

L = label claim (mg/Capsule) 
f = conversion factor, 1000 ug/mg 
Tolerances: NLT 80% (Q) of the labeled amount of 
isotretinoin (CaoH^sOj) Is dissolved. 

- Uniformity OF DOSAGE Units (905): Meet the 
requirements 

IMPURITIES 
O ORGAN1C IMPURITIES 

Methylene chloride reagent: Transfer 50 g of sodium 
bicarbonate to 1000 mL of methylene chloride, shake, 
and allow to stand overnight. At the time of use, fiiter 
suitable portions of this solution, and add 10 mg of bu- 
tyiated hydroxytoluene per mL of solution. 

Mobile phase: Hexanes, ethyl acetale, and glaciai ace¬ 
tic acid (970: 30:0.1) 

System suitability stock solution: 1 mg/mL each of 
USP isotretinoin RS and USP Tretinoin RS in Methylene 
chloride reagent 

System suitability solution: 0.01 mg/mL each of USP 
Isotretinoin RS and USP Tretinoin RS in hexanes from 
System suitability stock solution 

Standard stock solution: 0*5 mg/mL of USP Tretinoin 
RS in Methylene chloride reagent 
Standard solution: 1.0 pg/mL of USP Tretinoin RS from 
Standard stock solution in nexanes 
Sample stock solution: Take a n urn ber of Capsules 
equivalent to about 200 mg of isotretinoin, and with a 
sharp blade carefully open the Capsules without Joss of 
materiał* Transfer the contents by pipetting 5 mL of 
Methylene chloride reagent over each Capsule, and rins- 
inq with hexanes* CotTect the washings in a 500-mL 
vulumeUtc fiask, diiute willi iiexaues Lu vulume, and 
mix* 

Sample solution: Nominally 0.1 mg/mL of isotretinoin 
rn hexanes. Transfer 50.0 mL of Sample stock solution to 
a 200-mL voiumetric fiask, and diiute with hexanes to 
volume. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 
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Modę: LC 

Detector: UV 365 nm 
Column: 4.6-mm x 25-cm; packing L3 
Flow ratę: 1 ml/min 
Injection volume 
System suitabillty: 20 jaL 
Analysis: 50 llL 

Run time: Nit 2 times the retention time of 
isotretinoin 
System suitability 
Sam ple: System suitability solution 
[Notę—T he relative retention times for isotretinoin and 
tretinoin are about 0*75 and 1.0, respectively.] 
Suitability requirements 
Resolution: NIT 3.0 between isotretinoin and 
tretinoin 

Tailing factor: NMT 2*5 for the isotretinoin peak 
Relative standard deviation: NMT 2*0% 

Analysis 

Samples: Standard solution and Sample solution 
Record the chromatograms, and measure the peak 
responses. 

Acceptance criteria: The peak response for any impu- 
rky es NMT that of the tretinoin response from the 
Standard soiutbn (1.0%); and the sum of all the peak 
responses, exdudlng that of isotretinoin, from the 5am- 
ple solution , is NMT 1.5 times the tretinoin response 
from the Standard solu don (1.5%). 

ADDITSONAt REQUIREMENTS 

* Packagikg and Storage: Preserve in tight containers, 
protected from light. Storę at conlrolled room tempera¬ 
turę in a dry place. 

■ Labeling: When morę than one Dissoiution test is given f 
the labeling States the test used only if Test 1 Is not used. 

© USP Reference Standards (11) 

U5P Isotretinoin RS 
USP Tretinoin RS 


8soxsuprine Hydrochloride 



C 1b H 23 N0 3 ■ HCI 337.84 
Benzenemethanol, 4-hydroxy-0Ł-[l -[(1 -methyh 
2-phenoxyethyl)am ino]ethyI]-, hydrach loride, 
stereolsomen 

p-Hydroxy-tx-[1 -[(1 -methyl- 

2-phenoxyethyl)amjnoJethyl]benzyl alcohol hydrochloride* 
(±)-(afl*)-p-Hydraxy-oc-[(1 5*)-! -[[(1 5*)-1 -methyl- 
2-phenoxyethyl]amino]ethyl]benzyl alcohof 
hydrochloride [579-56-6; 34331-89-0]. 

» lsoxsuprine Hydrochloride contains not less 
than 97,0 percent and not morę than 103.0 per- 
cent of C 1 SH 23 NO 3 - HCI, calcufated on the dried 
basis. 

Padcaging and storage— Preserve in tight containers. 

OSP Reference standards (11 }— 

USP lsoxsuprine Hydrochloride RS 


Identification— 

A: Infrored Ahsorption (197K). 

B: Ultravioiet Absorption (197U>— 

Solution: 50 pg per mL 

Medium: water. 

C: To 1 mL of a solution (1 in 100), obtained by heating 
as necessary, add 3 ml of a 1 In 15 solution of sodlum 
nftrite in 2 N sulfuhc acid, Add ammonium hydroxide drop- 
wise: a yellow precipitate is formed and It dissoives upon 
the addttion of sodium hydroxide solution (1 in 5). 

D: To 1 mL of a solution (1 in 100) add 1 ml of phos- 
phomofybdic add solution (lin! 00): a pale yellow to 
white precipitate is formed* 

pH (791): between 4.5 and 6.0, in a solution (1 In 100). 
Loss on drying (731)—Dry it at 105° for 1 hour: it loses 
not morę than 0.5% of its weight. 

Residue on ignltion (281): not morę than 0.2%. 

Defete the folfowing: 

*Heavy nietals, Method II (231): 0.002%,# (0 m c ^\ 

Related compounds— To 10 mg, aecurately weighed in a 
suitable vial, add 1 mL of NTrimethyfsilyllmldazole, and heat 
at 65° for 10 minutes, Add 5 mL of isooctane, wash with 
one 3-mL portion of water, and allow the layers to separate. 
Inject a 2-j.iL portion of the isooctane solution In to a gas 
chramatograph eąuipped with a 0.3-cm x 2*0-m glass col¬ 
umn packed with packing SI A containlng 3% liquid phase 
G2 and a flame-ionization detector. The column tempera¬ 
turę is maintained at 215°, and the injection port ano de¬ 
tector are maintained at 250T The carrier gas is nitrogen, 
flowlng at the ratę of 25 mL per minutę* Adjust the instru¬ 
ment to provIde full-scale response for the major comno- 
nent* Inject a second 2-pL portion of the Isooctane solution 
with the attenuator adjusted to an 8-fold increase in sensi- 
tivrty, and record the chromatografu from 0.5 to 1.5 relative 
to tne retention time of the major peak. Mteasure the area 
of atl minor peaks, and correct for differences in sensitlvity 
settings, Calculate the percentage of related compounds 
present taken by the formula: 

100 A/B 

in which A is the sum of the corrected area peaks for all 
minor peaks, and B is the sum of the corrected area peaks 
for the major and minor peaks. Not morę than 2,0% is 
found. 

Assay —Transfer about 50 mg of lsoxsupnne Hydrochloride, 
accurately weighed, to a 1000-mL volumetric fiask, add 
water to volume, and mlx* Concomitantly determine the ab- 
sorbances of this solution and of a Standard solution of USP 
3soxsuprine Hydrochloride RS in the same medium havinq a 
known concentration of about 50 pq per mL in 1-cm cefls at 
the wavelengths of maxlmum absorbance at about 269 and 
300 nm, witn a suitable spectroph otom eter, uslng water as 
the blank. Calculate the ąuantity, in mg, of C 1 EH 73 NO 3 ■ HCI 
In the l$oxsupnne Hydrochloride taken oy the formula: 

C(Au269 ■“ Atuoo) / {A$269 ~ Asioo) 

in which C is the concentration, in pg per mL, of USP fsox- 
supnne Hydrochloride R5 in the Standard solution; and the 
parenthetic expressiom are the differences in the ab- 
sorbances of the two Solutions at the wavelengths indlcated 
by the subscripts, for the assay solution (U) and the Stan¬ 
dard solution (5), respectiyely. 
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isoxsuprirae HydrochBoride injection 

» lsoxsuprine Hydrochloride Injection is a stenie 
solution of lsoxsuprine Hydrocnloride in Water 
for Injection. !t contains not less than 95.0 per¬ 
cent and not morę than 105.0 percent of the la- 
beted amount of Q 8 H23N0 3 ■ HCI. 

Packaging and storage—Preserve in single-dose or in 
multiple-dose containers, preferabfy of Type I glass. 

USP Reference standards (11)— 

USP Endotoxin RS 

USP [soxsuprine Hydrochloride RS 

Identification— To a 60-mL separator transfer TO mL of pH 
9.0 buffer (prepared by mlxing equal volumes of 0.1 M 
monobasic potassium phosphate and 0.1 N sodium hydrox- 
ide and, using a pH roeter, adjusting to a pH of 9.0 by 
adding, as necessary, morę of either solution) add 1 mL of 
Injection, and mix. Add 2 mL of chloroform, shake vigor- 
ously for 1 minutę, filter the chloroform extract through a 
pieoget of cotton, and mix the filtrat© witli 500 mg of po- 
tassium bromide. Evaporate the chloroform, carefully remov- 
Sng the last tracę of solvent in a smali vacuum fiask: the IR 
absorption spectrum of a potassium bromide dispersion of 
the isoxsuprine so obtained exhlbits maxtma only at the 
same waveiengths as that of a similar preparat!on of USP 
lsoxsuprine Hydrochloride RS that has been treated in the 
same manner. 

Bacferiaff Emdotoxsns Test (85)—It contains not morę 
than 35.70 USP Endotoxin Units per mg of !soxsuprine hy¬ 
drochloride. 

pH (791): between 4.9 and 6.0. 

Other reąuirements—It meefs the requirements under in- 
jections ona fmplanted Drag Products (1). 

Assay— 

pH 4,0 Ci tratę buffer— Mtx equal vofumes of 0.5 M citric 
add and 0.5 fv1 sodium citrate, and adjust, by the addition 
of either solution as necessary, the pH of the solution to 4.0 
± 0 . 2 . 

Mixed so/mit—Shake 40 mL of ether, 160 mL of isooo 
tane, and 10 mL of water in a separator, remove and dis- 
card the water phase, and pass the solvent phase through a 
large pfedget of cotton to remove excess water. 

Standard preparotion —Transfer about 40 mg of USP lsox- 
suprine Hydrocnloride RS, accurately weighed, to a 50-mL 
volumetric ftask, add 2 N sulfuric add to vo3ume, and mix. 
Transfer 10.0 mL of this solution to a 100-mL uolumetric 
fiask, dilute with 2 N sulfuric add to volume, and mix. The 
concentration of USP lsoxsupnne Hydrochloride RS in the 
Standard preparotion is about 80 jig per mL. 

Chromatographk column —Proceed as directed under Co/- 
umn Partition chromatography (see Chromatography (6 21)), 
packing a chromatographic tubę with two segments of 
pac king materiał. The lower segment is a mixture of 2 g of 
Solid Support and 1 mL of pH 4.0 Citrate buffer, and the 
upper segment is a mixture prepared as directed under As¬ 
say preparotion. 

Assay preparation^ —Transfer an accurately measured vol- 
u me of Injection, equtvalent to about 4 mg of isoxsuprine 
hydrochloride, to a 100-mL beaker, add 1 mL of dimethyl 
sulfoxide, and allow to stand for about 10 minutes, with ot- 
casional swirling. Add 1 mL of pH 4,0 Citrate buffer and 5 g 
of Solid Support, mix as directed under Chromotographk col¬ 
umn, and transfer to the column. Pass 75 mL of Mixed sol - 
vent through the column, and discard the eluate. Elu te the 
column with a solution prepared by mixing 0.2 mL of 
b3s(2-ethylhexyl)phosphoric add with 75 mL of Mixed soi- 
vent f and collect the eluate In a 125-mL separator, Extract 
the eluate with two 20-mL portions of 2 N sulfuric add. 


Transfer the extracts to a 50-mL volumetric fiask, dilute with 
2 N sulfuric add to volume, and mix. 

Procedure—Concomitantly determinethe absorbances of 
the Assay preparotion and the Standard preparotion in 1-cm 
cells at the wavelength of maximum absorbance at about 
275 nm, with a suitable spectrophotometer, using a column 
blank, prepared with Mixed solvent , to set the instrument. 
Calculate the guantity, 3n mg, of Ctb^bNO^ - I-3CI in the por- 
tion of Injection taken by the formula: 

O.OSąAu/As) 

in which C is the concentration, in jig per mL, of USP fsox- 
suprine Hydrochloride RS in the Standard preparotion; and 
Au and A* are the absorbances of the Assay preparotion and 
the Standard preparotion, respectwely. 


8soxłupyme Hydrochloride Tablets 

» lsoxsuprine Hydrochloride Tablets contain not 
less than 93.0 percent and not morę than 
107.0 percent of the labeled amount of 
C18H23NO3. HCI. 

Packaging and storage—Preserve in tight containers. 

USP Reference standard* {11)— 

USP lsoxsuprine Hydrochloride RS 

Identification —Transfer a portion of finely powdered Tab¬ 
lets, equivatent to about 10 mg of isoxsuprine hydrochlo¬ 
ride, to a 60-mL beaker, add atout 20 mL of water, mix, 
and filter. Transfer the elear flltrate to a 60-mL separator, 
add 1 0 mL of pH 9.0 alkaline borate buffer (see Buffer Solu¬ 
tions in the section Reagents , Indicators, and Solutions ), and 
shake yfgorously to mix. Extract with 2 niL of chloroform, 
filter the extract through a pledget of cotton, and mfx the 
fjitrate with 500 mg oi potassium bromide. Evaporate the 
chloroform, carefully removing the last tracę of solvent in a 
smali vacuum fiask: the IR absorption spectrum of a potas¬ 
sium bromide dispersion of the !soxsuprine so obtained ex- 
hibits maxima only at the same wavelengths as that of a 
similar preparation of USP lsoxsuprine Hydrochloride RS that 
has been Lreated in the same manner. 

Dissolufion <711)— 

Medium: water; 900 mL, 

Apparatus 1: 1 00 rpm. 

Time: 45 minutes. 

Procedurę— Determine the amount of C 1 &H 23 NO 3 ■ HCI dis- 
soived from UV absorbances at the wavelength of maximum 
absorbance at about 269 nm of filtered portions of the solu- 
tion under test, suitably difuted with Dissolution Medium , tf 
necessary, in comparison with a Standard solution having a 
known concentration of USP lsoxsuprine Hydrochloride RS 
in the same medium. 

Tolerances— Not less than 75% (Q) of the labeled amount 
of C^H^NOi ■ HO is dissolved in 45 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 

Assay— 

Buffer solution —Transfer about 1 32 g of anhydrous diba- 
sic ammonium phosphate to a 1 -liter volumetric fiask, add 
about 950 mL of water, and mix. Adjust with phosphoric 
acid to a pH of 7.5, dilute with water to volume, and mix. 

Mobile phase -—Prepare a filtered and degassed mixture of 
methanol and Buffer solution (2:1). Make adjustments if nec¬ 
essary (see System Suitability under Chromatography {621}). 

Standard preparation —DIssolve an accurately weighed 
guantity of USP lsoxsuprine Hydrochloride RS in Mobile 
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phase, and dii u te quantitatively, and stepwise if necessary, 
with Mobile phase to obtain a solution having a known cor- 
centration oł about 0.4 mg per ml 

Assay preparat ton —Wei g h and finely powder not fewer 
than 20 Tablets, Transfer an accurately weighed portion of 
the powder, equivalent to about 20 mg of boxsuprine hy- 
drochfonde, to a 50-mL volumetric fiask, and add about 
25 ml of Mobile phase, Shake by mechanical means for 
30 minutes, sonicate for ten minutes to dissolve, dii u te with 
Mobile phase to volume, mix, and fil ter r 

Chromatographic system (see Chromatography (62'\}) —The 
liquid chromatograph b eguipped with a 274-nm detector 
and a 3.9-mm x 30-cm column tbat contains packing LI* 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę: the column effidency is not fess than 
1800 theoretical plates, and the reEative standard deviation 
for repEicate injections is not morę than 2 . 0 %, 

Procedurę—Sęparately inject equat volumes (about 20 pL) 
of Ehe Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of C 1 SH 23 NO 3 ■ HCI in the portion of Tablets 
taken by the form utai 

50C(ru/rs) 

in which C is the concentration, in mg per mL, of USP box- 
suprine Hydrochionde RS in the Standard preparation; and ru 
and rs are the peak responses obtained from the Assay prep¬ 
aration and the Standard preparation , respectively. 


IsradipEpe 



C,9H 21 N 3 0 5 371.39 

3,5-Pyridinedicarboxylic add, 4-(4-benzofurazanyl)-l,4- 
dihydro- 2 , 6 -dimethyi-, methyl 1 -methylethyl ester, (±)-; 

Isopropyl methyl (±)-4(4-benzofurazanyI)-l,4-dihydro-2,ó- 
dimethyl-3,5-pyridinedicarboxylate [75695-9 3-1 ]. 

DEFINITION 

Isradipine contains NLT 98.0% and NMT 102.0% of is- 
radipine (C^H^N^Cb), caEculated on the dried basEs. 

IDENTIFICATION 

* A. iNFRARED A&SORPTION (197K) 

* B. The retention time of the bradipine peak of the 5om- 

ple solution corresponds to that of the Standard solution , 
as obtained in the Assay. 

ASSAY 

* Procedurę 

Use low-actinic glassware throughout this procedurę, 
and otherwise protect the test spęd men, the Reference 
Standard, and alt Solutions containing them from un- 
necessary exposure to light 

Mobile phase: Methanol, tetrahydrofuran, and water 
(400:100:500) 

Standard solution: 0.2 mg/mL of USP Isradipine RS 
and 0.01 mg/mL of USP Isradipine Related Compound 
A RS in Mobtie phase. If necessary, use sonication and/or 
add 1 mL of methanol per 20 mL of Mobile phase to 
dissolve the Reference Standards, 


Sample solution: 0,2 mg/mL of isradipine prepared as 
follows. Transfer 20 mg of bradipine to a 100-mL vo!u- 
metric fiask, Add sufficient methano! to dbso!ve, and 
sonicate if mcessary. Dilute with Mobile phase to 
volume. 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 32ó nm 
Column: 4.6-mm x 10-tm; packing LI 
Flow ratę: 1 .7 m L/min 
Injection vo(ume: 25 jiL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Resolutron: NLT 1,5 between isradipine and is- 
radipine related compound A 
Relative standard deviation: NMT 1.5% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of isradipine (G^dziN^O*) in 
the portion of Isradipine taken: 

Result = ( ru/rs ) x (Q/G) x 100 

ru = peak response of isradipine from the Sample 
solution 

rs - peak response of isradipine from the Standard 
solution 

Q ~ concentration of USP Isradipine RS in the 
Standard solution (mg/mL) 

Cu - concentration of Isradipine in the Sample 
sofution (mg/mL) 

Acceptance criteria: 98.0%—1 02.0% on the dried basis 

IMPURITIES 

O ReSIDUE ON iGNITJON (281): NMT 0.1% 

Delete the follówlńg: 

Heavy Metals, Method II (231): NMT 20 ppm* y 

|an-20!S) 

■ 0RGANIC IMPURITIES 

Use low-actinic giassware throughout this procedurę, 
and otherwise protect the test spectmen, the Reference 
Standard, and all Solutions containing them from un- 
necessary exposure to light. 

Mobile phase: Prepare as directed in the Assay , 

System suitability solution: 0.2 mg/mL of USP l$- 
radipine RS and 0.01 mg/mL of USP Isradipine ReEated 
Compound A RS En Mobile phase. If necessary, use soni¬ 
cation and/or add 1 mL of methanol per 20 mL of Mo¬ 
bile phase to dissofve the Reference Standards. 

Standard solution: 6 jig/mL of USP bradipine RS in 
Mobile phase. If necessary, use sonication and/or add 
1 ml of methanol per 20 mL of Mobile phase to dissolve 
the Reference Standards. 

Sample solution: 2 mg/mL of Isradipine prepared as 
folJows. Transfer 50 mg of bradipine to a 25-mL voiu- 
metric fiask, and add 5.0 mL of methanol to dissolve. 
Sonicate if necessary, and dilute with Mobile phase to 
volume. 

ChromatogrDphic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4,6-mm x 10-tm; packing LI 
Flow ratę: 1.7 mL/min 
Injection volume: 25 jiL 

Run time: NLT 3 times the retention time of isradipine 
for the Sample sofution 
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System suitability 
Sample: System suitobility solution 
Suitability requrrements 
Resolution; NLT 1.5 between isradipine and is- 
radiplne related compound A 
Relative standard devration: NMT 1.5% 

Analysis 

Sam pies: Standard solution and Sample solution 
Acceptance criteria: The sum of the peak responses, 
other than that of isradipine, of Lhe Sample solution is 
NMT 4 times the isradipine response from the Standard 
solution (NMT 1,2%); tne response of the largest peak, 
other than that of Isradipine, of the Sample solution is 
NMT 1 .6 times greater than the isradipine response 
from the Standard solution (NMT 0.5%); no other peak 
response, other than that of isradipine, is greater than 
the isradipine response from the Standard soiution 
(NMT 0.3%). 

SPECIFIC TE5TS 
» Loss ON Drying (731) 

Analysis: Dry at 105° for 4 h. 

Acceptance criteria: NMT 0.2% 

ADOITIONAL REQLHREMENT5 

* Packaging and Storage: Preserve En wdl-closed, light- 

resistant containers. 

* USP Reference Standards (11) 

USP Isradipine RS 

USP Isradipine ReEated Compound A RS 
Isopropyl methyl 4-(4-benzofurazanyl)-2 / 6-dimethyi-3,5- 
pyridinedicarboxyiate. 

C^HigNjOs 369.38 


Isradipine Capsuies 

» Isradipine Capsuies contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of isradipine (C^H^N^Os). 

Packaging and storage— Storę in a tight Container at 
controlTed room temperaturę. Pratect from light. 

USP Reference standards (11)— 

USP Isradipine RS 

USP Isradipine Related Compound A RS 

Isopropyl methyl 4-(4-ben2ofurazanyl)-2,ó-dimethyI-3,5- 
pyridinedIcarboxylate. 

C 19 H 19 N 3 OS 369.38 
Identification— 

A: Ultraviotet Absorption (1 97U)— 

Medium: methanoL 

Solution —Transfer the contents of 1 Capsule into a suita- 
ble volumetnc fiask, dissolve the contents En the Medium by 
mechanica! shaking for 15 minutes, and dilute with Medium 
to obtain a solution contalning 25 ^ig of isradipine per mL 
B: The retention tEme of the major peak En the chromato- 
gram of the Assoy preparadon eorresponds to that In the 
chroma tog ram of the Standard preparadon , as obtained in 
the Assay. 

Oissolution (711)— 

Medium: 0.1% agueous solution of laury! dimethyl aminę 
oxide (prepared by transferring 500 mL of deaerated water 
into the dissoiution vessel, adding 1.65 mL of 30% lauryf 
dimethyl aminę oxide, and mijdng); 500 mL, 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of C 19 H 21 N 3 G 5 di$T 
sofved by employing UV absorption at the waveEength of 


maximum absorbance at about 328 nm on filtered portions 
of the solution under test, suitably diluted with Meaium, if 
necessary, In comparEson with a Standard solution having a 
known concentration of USP Isradipine RS in the same Me¬ 
dium. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of is dissolved in 45 minutes. 

Uniformify of dosage units (905): meet the requlre- 
ments. 

notę—I sradipine is Hght sensifive. Throughout the folJow- 
ing procedures, protect test or assay spedmens, the Refer- 
ence Standards, and Solutions containing them from unnet- 
essary exposure to light. Use low-actinrc giassware, u n less 
otherwise directed. 

Chromafographk purity— 

Mobile phase, Resolution soiution ; and Chromatographic 
system —Proceed as directed in the test for Chromatographic 
purity under Isradipine. 

Standard solution —Dissqtve an accurately weEghed quan- 
tity of USP Isradipine RS in Mobile phase , with the afd of 
sonrcation if necessary, and dilute quantitatively, and step- 
wise if necessary, with Mobile phase to obtain a solution 
having a known concentration of about 1 j_ig per mL. 

[NOTĘ—If necessary, use 1 ml_ of methanol per 20 mL of Mo¬ 
bile phase to dissolve the Reference Standard prior to dilut- 
jng with Mobile phase.} 

Test solution —Use the Assay preparadon. 

Procedurę —SeparateJy inject equal volumes (about 25 pl) 
of the Standard soiution and the Test soiution Into the chro- 
matograph, retord the chromatograms, and measure the re- 
sponses for all the peaks: the sum of all peak responses, 
other than that of isradipine, from the Test soiution is not 
morę than four times the isradipine response obtained from 
the Standard solution (2*0%); and no single peak response Es 
greater than that of the isradipine peak response obtained 
from the Standard solution (0*5%). 

Assay— 

Mobile phase , Standard preparadon, and Chromatographic 
system —Proceed as directed in the Assay under Isradipine. 

Assay preparadon —Remove, as completely as possible, 
the contents of not fewer than 20 Capsuies, and mix the 
combined contents. Transfer an accurately weighed quan- 
tity, equiva!ent to about 25 mg of isradipine, to a 1 00-mL 
voJumetnc fiask. Add 5.0 mL of methanol and 5.0 mL of Mo- 
bile phase, and sonicate at room temperaturę for 15 min¬ 
utes. Shake for 15 minutes in a mechanical shaker. Dilute 
with Mobile phase to voJume, mix, and fil ter, discarding the 
first 5 mL of the filtrate. 

Procedurę —Separately inject equal volumes (about 25 uL) 
of the Standard preparadon and the Assay preparadon into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. CalcuJate the quan- 
tity, In mg, of Isradipine (C^H^NjOs) En the portion of Cap- 
sules taken by the formula: 

100 C(rufrs) 

in which C is the concentration, in mg per mL, of USP Is- 
radlpine RS in the Standard preparadon; and r u and fj are 
the Isradipine peak responses obtained from the Assay prep¬ 
aradon and the Standard preparadon, respectively. 


Isradipine Compounded Orał 
Suspeimsioira 

DEFINITION 

Isradipine Compounded Orał Suspension contains NLT 
90.0% and NMT 110,0% of the Eabeled amount of Es- 
radipine (C19H21N3O5). 
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Prepare isradipine Compounded Ora! Suspension 1 mg/mL 
as follows (see Pharmaceutical Compounding—Nonsterile 
Preparations ( 795)). 


Isradipine capsutes^ 1 or powder, b 
eauivalent co 

100 mg of is¬ 

radipine 

Glyceria USP 

3 mL 

Syrup, NF, a s uff id en t quantity 
to make 

I0U ml 


01 DynaOrc 5-mg tapsules, 5and oz PharmaceuLicals, East Hanover, N|. 
b Isradipine powder, San doz, East Hanover, NJ. 


Calculate the required quantEty of each i ng red tent for the 
to taj amount to be prepared. If using Isradipine c apsuies, 
empLy the required number in a suitabfe mortar, or use 
Isradipine powder , Add sufficient C lycerin to wet the pow¬ 
der, and triturate to a fine pastę, Add the Syrup in smali 
portions. Add increasing vofumes of the Syrup lo make ar 
isradipine liquid that is pourable. Transfer the contenfs of 
the mortar, stepwise and quantitatively, to a calibrated 
bottJe. Add enough of the Syrup to bring to finał voJLime, 
and mix well. 

ASSAY 
9 PROCEDURĘ 

Mobile phase: Methanol, tetrahydrofuran, and water 
(42:20:38). Filter, and degas, 

Diluent: Prepare a solution of methanol and 95% etha- 
not (50:50). 

Standard stock solution: 1,0 mg/mL of USP Isradipine 
RS in Diluent 

Standard solution: Prepare 0,1 mg/mL of isradipine 
from Standard stock solution and Diluent , and pass 
through a fil ter of 0,22-pm porę size. 

Sample solution: Shake thoroughiy by hand each bot- 
tle of Orał Suspension. Prepare 0.1 mg/mL of isradipine 
from Orał Suspension and Diluent; and pass through a 
filter of 0,22-pm porę size, 

Chromatographic system 
(See Chromotogropny (621), System Suitability.) 

Modę: LC 

Detector; UV 240 nm 
Coltimn: 4.6-mm x 25-cm; 5-jim packing LI 
Row ratę: 1.0 mL/min 
Injection volume: IOllL 
System suitability 
Sample: Standard solution 

[NOTĘ—The retention time for isradipine is about 6,1 
mjn.] 

Suitability requirements 

Relative standard deviation: NMT 2.0% for replicate 
injections 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of is- 
radipine (CigB^hhGs) in the portion of Ora! Suspen¬ 
sion taken: 


Result - (r 0 /r$) x (Cs/CJ x 100 

ru = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentration of USP Isradipine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of isradipine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,0%-l 10.0% 

SPEOFBC TEST5 

* PH (791): 5,5-6,5 

ADDmONAL REQUIREIVIENT5 

® Packaging and Storage: Package in tight, light-resistant 
containers. Storę in a refrigerator. 


* Beyond-Use Datę: NMT 30 days after the datę on which 
it was compounded, when stored in a refrigerator 
a LABELING: Label it to indicate that it is to be well shaken 
before use, and to State the Beyond-Use Datę. 

o USP Reference Stamdards (11) 

USP Isradipine RS 


Itraconazole 



C 3S H 3e CbNaO, 705.63 

3B-1,2,4-Triazol“3-one # 4-[4-[4-[4-[[2-(2AdichlGrophenyf}- 
2-(1 H-1,2,4-tnazol-1-ylmethyl)-1,3-dioxo[an-4-yl]rnethGx- 
yjphenyl]-! -piperazinyf]phenyl]-2,4-dihydr0-2-(l -methyf- 
propyl)-; 

(+)-1-sec-8utyl-4-[p-[4-[p4[(2R*/45*)-2-(2 / 4-dich[orophenyl)- 
2-(l H- 1,2,4-trlazol-1 -yImethyI)-1, 3-dioxolan-4-y I] methox- 
y]phenyl]-l -plperazInyl]phenyl]-AM ,2,4-triazoNn-S‘Ohe 
[84625-61 -6]. 

DEFINITION 

Itraconazole contains NLT 98.5% and NMT 101,5% of 
CBsbUaCbNtsO^ calculated on the dried basis, 

IDENTIFICATION 

O A. INFRARED ABSORPTION (197K) 

ASSAY 
■ Procedurę 

Diluent: Methyl ethyl ketone and glacial acetic add 

( 7 : 1 ) 

Sample solution: 0,3 g of Itraconazole in 70 mL of 
Diluent 

Analysis: Titrate with 0.1 M perchlork add, determin- 
ing the endpoint potentiometrkaliy at the second m- 
flection point. Each mL of 0.1 M perchloric acid is 
equivalent to 35.3 mg of itraconazole (C^hbaCbN&O^i), 
Acceptance criteria: 98.5%-101.5% on the dried basis 

IMPURIT1ES 

* Residue on Ignition (281): NMT 0.1%, determined on 

1,0 g 

* ORGANIC IMPURITIES 

Solution A: 0,08 M tetrabutylammonium hydrogen 
sulfate 

Solution B: Acetonitriie 

Diluent: Drlute 4,0 mL of hydrochlonc acid with metha¬ 
nol to 1 L. 

Mobile phase: See Table 1. 


Table 1 


Time 

(mini 

Solution A 

_ 

Solution B 

0 

80 

20 

2 

80 

20 

22 

50 

50 

27 

50 

SD 


System suitability solution: 10 mg/mL of USP 
Itraconazole System Suitability Mixture RS fn Diluent 


USP Monographs 
















USP Monographs 


4730 Itraconazoie / Official Monographs 


USP 40 


Standard solution: 10.0 jug/ml of USP Itraconazoie RS 
in Diiuent 

Sample solution: 10 mg/ml of Itraconazoie in Diiuent 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Deteetor: UV 225 nm 
Column: 4.6-mm x IG-cm; 3-jam packing LI 
Columo temperaturę: 30 D 
Flow ratę: 1.5 mL/min 
Injection size: 10 pL 
System suitability 
Sample: Sys iem suitability solu tbn 
Suitability reouirements 

System suitability solution: NLT 1.5 peaM.o~vałley 
ratio 

CaJculate the peak-to-valfey rafio, p/v t using the 
following: 

plv- H p fH v 

H p = height above the baseline of the peak due to 
the n-butyl isomer Impurity 
H v - height above the baseline of the lowest point 
ofthe curve separating this peak from the 
itraconazoie peak 

Analysis 

Samples: Diiuent , Standard solution, and Sample 
solution 

Calculafe the percentage of each impurity in the por- 
don of Itraconazoie tafcen: 

Result - (Wr s ) x (G/Cu) x 100 

ru " peak response of each impurity from the 
Sample solution 

r$ - peak response of itraconazoie from the 
Standard solution 

Q = concentration of the Standard solution 
(mg/mL) 

Cy - concentration of the Sample solution (mg/ml) 
Acceptance criteria: See Table 2. 


Table 2 


Marne 

Relative 

Retenfion 

Time 

Acceptance 

Criteria, 

NMT 

4 -Methoxv der 3 vatEve b 

0.20 

0*5 

4 -Triazoivl isomer 

0*74 

0.5 

Propyl analoćf d 

0.86 

0*5 

Isoprooyl analoa 6 

0.86 

0*5 

Eoimer 1 

0.93 

0*5 

Itraconazoie 

1.0 



1 Disregard any peak observed in the Diiuent and any peak less than 
0 . 05 %* 

b 2-5ec-Butyl-444-t4-(4-methoxyphenyl)piperazinl -yl]phenyl)-2H-l ,2,4- 
triazol-3(4H)-one. 

c 4 -{4 - {4- [4 -({(2 RS, 4 Sft) -2-[{4 /V-1,2,4-Triazol-4 -yl) m e t hylj-2-(2,4- 

di ch! oropheny I)-1,3 - d Eoxo I an-4-y 1} m eth oxy ) pheny I j pi pera zin-T -y I} p heny I)- 

2 - 5 ec- bu ty I-2H-1, 2,4 - tri azoh 3 (4 H) *an e. 

* 4-(4^{4-[4-{(f2flS,45R)-2‘[(l HA ,2,4-TriazoUl -yl)methyt]-2[2,4- 

d (chloro pheny 1)4,3-diQxohn-4-yE}methoxy)pheny|]piperazin-1 -yl) phenyl)- 
Z-pro pyl- 2 ii’ 1, 2,4 4riazol- 3(4 ff)-one. 

* 4-(4- (4-[4-( ((2ftS,45fl)-24( 1 H-1 , 2, 4-Triazo l-1-yl)methyt]-242,4- 
dichlorophenyl)-], 3-dioxolan-4-y!}rnethoxy)phenyi]piperazin-l -yllphenyl)- 
2 -iso propyl -2H- 1,2,4-triazol- 3 (4 H) - on e* 

p 4-{4’ (4-[4-(((2/?5,4fiS)-2-[( 1 B-l,2,4-TriazoM -yl)methyl]-2-(2,4- 

dic h I ora phenyJ)-1 1 3- d(Oxoi an -4-yl j meth oxy) pne ny I ] pi peraz i n -1 -y I) ph enyfi- 

2 -sec- bu ty 3 -2 H- 1,2,4 -tri azo 1-3 (4 H] -one, 

3 4-(4-(4-[4-(((2fl5,45/i)-2-[(1 H-1 ,2,4-Triazol-1-yl)methyJ]-2-(2,4- 

d Ech lor o p h e ny I) 4,3-di oxola n I} methoxy)p h e ny f] p i p e razin -1 -y I) oh en y IV 

2-bu ty 1-2 W- 1,2,4-tf iazol- 3 (4 H)-o ne. 

" 4-(4-{4-H-({(2/?5,45/?) 2-[(l H-1,2,4-Tri azol-1 y!)methyi]-2-(2,4- 
dichtorophenyl)-!, 3-dioxolan-4-yllm et hoxy) pheny J]piperazin-T -yllphenyl)- 
2-(((2/?5,45fl)-2-[(1 H-1 ,2,44riazol4 -yf)methyI]-2-(2 r 4-dichbraphenyf)-1,3- 
dioxol a n -4 -y 3} m e thyl )-2 H-1 ,2,4- tr iazol- 3(4 H)-on e. 


Table 2 (Continued) 


Marne 

RelatBve 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%)“ 

n-Butyl isomer 

1.05 

0.5 

Didroxolanyl analon 11 

1.3 

0*5 

Anv unspedfied impurity 

_ 

0.10 

Totai impurities. 

_ 

1.25 


- 1 Disregard any peak observed in the Diiuent and any peak less than 
0.05%. 

b 2-sec-ButyM44-[4~£4-methoxy pheny l)piperazin-1 -yI]phenyl}-2B-1,2,4- 
triazól-3(4ft)-one * 

c 4*(4-{4 -[ 4-( {{2 (4 H -1 ,2,4 -TriażoM-y!)met hyI] -2- (2,4- 

d i ch I □ ra p h e ny i> 1,3 - d i oxo I an-4 -y I} rn e thoxy) p h eny [1 pi perazi n -1 -y ]} p h eny I)- 
2-sec-buty[-2H-1,2,4-trra*ol-3(4h0-one. 

d 4-(4-{4-[4-({(2 AS,45/?)-2-[(1 H-l,2 f 4-Triazal-l -yf)methy|>2-(2 r 4- 
dichiorophenyl)-!, B-d^oJan^-ylJmetho^yJphenyilpiperazin-l -yl}phenyl> 
2-pro pyl -2 H- f„ 2,4-trEazoE-3{4 H) -one. 

□ 4^{4^[4^(((2^,4S/?)-2-[(1 H-l,2 # 4-TriazoE-l-yl)methyjJ-2-(2,4- 
d Ech lo rop heny I)-1,3-d roxola n -4-y f) meth oxy)ph eny I] p i p e raz i n-1 -y I} pheny I)- 
2-iso p ro pyl- 2 H-1,2,44ria zoh 3 (4 H)-o n e. 

1 4-(4-{4-[4-({(2 R5,4 R5)-2-[( 1 H-l ,2,4-Triazol-1 -yl)methyl] 2 (2,4- 
dichloropheny!)-1 ( 3-dioxolan-4-yl}methoxy)pheny l]piperazin-l -ylłpheny I)- 

2 -sec-buty 1-2 H-1 f 2, 4-triazol-3 (4 tt)-o n e. 

g 4-(4- (4 - [4-( ((2 RS, 4 5/?) -2- [(1 H-l^^-TriazoM -yl)methyl]-2^(2,4- 
didilorophenyl)-!, 3-dioxoian-4-yl) methoxy)phenyJJpiperazm-1 -y IJphenyl)- 
2 - bu ty 1-2 H- 1,2,4- triazol - 3 (4 H) -on e. 

b Ą-[Ą-\Ą-[4-({{2lłS f 4SR)-2-[{l H- 1,2,4-Triazol-1 -yl)metEiyl]-2-(2,4- 
didiEoropneny])-1,3-dioxolan-4-yl}methoxy)phenyt]piperazin-l -yl)pheny[)- 
2-(((2/?5,45fl)-2-[(! H-T ,2,4-triazol-1 -yt) m ethyl ]-2-(2,4-d ich loro pheny E)-1,3- 
diQxoian-4-yl)methyi3-2f/-1,2,4-triazol 3(4H)-one. 

SPECIFIC TE5T5 

» OPTICAL ROTATfON, Angular Rotation (781 A) 

Sample: 100 mg/mL in methylene chforide 
Acceptance criteria: -0.10° to +0.10° at 20° 
o Loss on Drying (731) 

Sample: Dry 1 g at 105° for 4 h: it ioses NMT 0.5% of 
its weighL 

ADDITIONAl REQUIitE(VIENT5 

o Packaging and Stokage; Preserve in tight, Jight-resistant 
containers, and storę at room temperaturę. 

* USP Refehenge Standards (11) 

USP Itraconazoie RS 

USP Itraconazoie System Suitability Mixture RS 
USP ftraconazofe System Suitability Mixture RS contains 
itraconazoie and 6 other minor components 
(4-triazolyl isomer, propyl analog, fsopropyl analog, 
eprmer, n-butyl isomer, and didioxofanyl analog), 


Bvermectin 


HjC HjC 



C,igH? 4 Ot^ (Component H^B^) 875*09 
C*j/H 1 4 (Component HiBib) 861*07 
Component H z Bi ń : 

Avermectin Ai a , 5-0-demethyI-22,23-dihydro-. 

6^,75,! 1 3 R, 15 5,1 7aa20R,20aR,20b5)- 
6X5)-se^Butyh3',4 y ,5;6,6^7,10,l 1,14,15,17a,20,20a,20b^ 
tetradecahydro-20 / 20b-dihydroxy[l 1,15-methano-2/f,l 3 H, 
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1 7fTfuro[4,3,2-pq][2,6]benzodioxacydQGCtadedn-l 3,2'- 
[2 N] pyra n]-7-yI 2,ó-dideoxy-4-0-{2,ó-dideoxy-3-Qrnethyl- 
a-L-ara£>/nc-hexopy ra nosy l)~ 3-Omethy \-a-i-arabino- 
hexopyranoside [70161-11-4]. 

Component HzBib: 

Avermectin Au , 5-Q-demethyl-25-de(1-nnethylpropyl)-22,23- 
dihydro-25-(1 -methylethyl)-. 

(2a£,4£,8£)-(5'.S,65,6'/?,75,1 1 /?, 13fl,155,1 7afl,20fl,20aff,20b5)- 
3',4 / ,5',ó,6 / ,7,1 0,1 1>oxospiro[11,15-methana-2H,1 3H, 

17H-furo[4,3,2pg][2,63benzodloxacyclooctadecin-13,2'' 
[2H]pyran]-7-yl 2,ó-dideQxy-4-Q-(2,ó-dideoxy-3-0-methyL 
et- L- a rabin o h ex o py ra n osy I) - 3 - O- m et h y I -a-L- arab ino- 
hexopyranoside [70209-81 -3]. 

» lvermectin is a mixture of avermectln A la , 5-0- 
demethyI-22,23-dihydro-(component H 2 Bi a ), and 
avermectin A la/ 5-0-demethyl-25-de(l-methyl- 
propyl)-22 / 23-dihydro-25-Cl-mel:hyl6thyI)-(com- 
ponent hhBib). It contains not less than 95.0 per- 
cent and not morę than 1 02.0 percent for the 
sum of component H 2 Bplus component hLBib, 
calculated on the anhydrous and alcohol- and 
formamide-free basis; and the ratio (calculated by 
area percentage) of component H z Bia/(H z B la + 
H 2 Bib) is not less than 90.0 percent. It may eon- 
tain smali amounts of suitable antioxidant and 
chelating agents. 

Packaging and storage—Preserve in tight containers. 
Storę between 2 Q and 8T Where the use of an antioxldant Is 
allowed, storę at 25°, excursions permitted between 15° 
and 30°. 

Labelmg—-lf 3t Is intended for veterinary use on!y, tt is so 
labeled. La bel It to State the name(s) and amount(s) of any 
added substance(s). label it also to state that it is for manu- 
Facturing, processing, or repackagrng. 

USP Reference standardu (11)— 

USP lvermectin RS 
Sdenfifkatiori— 

A: Infrared Absorption (197K), 

B: The retention times of the component H>Bi t1 peak and 
the component HaBijj peak in the chroma tog ram of the As- 
soy preparation torrespond to those In the cnromatogram of 
the Standard preparation, as obtained in the Assay. 

Spetifk rotatson <781S): between -17 a and -20 D meas- 
ured at 20°, calculated on the water-, alcohol-, and forma¬ 
mi ide-free basis. 

Test soiution: 25 mg per mL, in methanol. 

Water Deterniinaiioji, Method ! (921): not morę than 
1.0%. 

Residue on ignition (281): not morę than 0,1%. 

Detete the foilowing: 

*Heavy metals, Method U (231): 0.002%,® m ,a*\ h™ icm 
Limit of akohof and formamide— 

Internal standard soiution —DElute 0.5 mL of isopropyl al¬ 
cohol with water Lo 100 mL, and mix. 

Standard soiution 1 —Transfer 2.0 mL of dehydrated alco¬ 
hol to a 100-mL volumetric fiask, dllute with water to vol- 
ume, and mix. 

Standard soiution 2—Transfer 1.0 mL of formamide to a 
100-mL volumetric fiask, di lu te with water to volume, and 
mix. 

Standard soiution 3 —Transfer 5.0 mL of Standard soiution 
1 and 5.0 mL of Standard soiution 2 to a 50-mL voiumetric 
fiask, di fu te with water to voiume, and mix to obtain a solu- 
tion having concentrations of formamide and alcohol of 


0.001 and 0.002 mL per mL, respectively. Transfer 2.0 mL of 
this soiution to a 15-mL centrifuge tubę, add 2.0 mL of rr- 
xyiene, insert the stopper, mix, and centrifuge. Remove the 
upper m-xylene layer, and extract it with 2,0 mL of water, 
Discard the upper layer, combine the two retained lower 
agueous layers, add L0 mL of Intemaf standard soiution, and 
mix. Each mL of tliis soiution contains about 0.0008 ml of 
alcohol and 0.0004 mL of formamidu 

Standard soiution 4 —Transfer lO.OmL of Standard soiution 
1 and 10.0 mL of Standard soiution 2 to a 50-mL volumetric 
fiask, dilute with water to vo!ume, and mix to obtain a solu- 
tion having concentrations of alcohol and formamide of 
0,004 and 0,002 mL per mL, respectively. Transfer 2.0 mL of 
this soiution to a 15-mL centrifuge tubę, add 2.0 mL of m- 
xylene, insert the stopper, mix, and centrifuge. Remove the 
upper m-xy(ene layer, and extract It with 2.0 mL of water, 
Discard the upper layer, combine the two retained lower 
agueous layers, add 1.0 ml_ of internal standard soiution , and 
mix. Each mL of this soiution contains about 0,0016 mL of 
alcohol and 0.0008 mL of formamide. 

Test soiution —Transfer 120 mg of lvermectfn, accurately 
weighed, to a 15-mL centrifuge tubę, and dissolve in 2.0 mL 
of m-xylene, heating in a water bath at 45 ±5 D , if necessary. 
Add 2.0 mL of water, mix, and centrifuge. Transfer the m- 
xylene layer to a 15-mL centrifuge tubę, and extract with 
2.0 mL ot water. Discard the upper m-xyJene layer, combine 
the two retained lower aqueous layers, add 1.0 m!_ of inter¬ 
na! standard soiution , and mlx. 

Chromatographic system (see Chromatography (621))—The 
gas chromatograph is equlpped with a ffamerionizatlon de- 
tector and a 0,53-mm x 30-m fused-silica analytical column 
coated with a 3-(im G43 stationary phase. The carrier gas is 
helium, with a 10:1 spllt ratio ana a Jinear velocity of about 
35 cm per second, The chromatograph is programmed as 
follows. The column temperaturę rs maintained at about 40° 
for 5 minutes after injection, then inereased at a ratę of 20 = 
per minutę to 180° and maintained at 180° for 2 minutes. 
The injection port temperatura is maintained at about 220°, 
and the detector temperaturę is maintained at about 280°. 

Procedurę—Separately inject equal votumes (about 2 pL) 
of Standard soiution 3, Standard soiution 4, and the Test solu - 
tion Into the chromatograph, record the chroma tog rams, 
and measure the peak responses for alcohol, formamide, 
and isopropyl alcohol. Plot the ratios of the peak responses 
for alcohol and Isopropy! alcohol and for formamide and 
Isopropyl alcohol versus concentrations, in mL per mL, of 
alcohol and formamide, respectivefy, obtained from Stan¬ 
dard soiution 3 and Standard soiution 4 . From the graphs so 
obtained, and using the ratios of the peak responses for 
alcohol and isopropyl alcohol and for formamide and iso¬ 
propyl alcohol obtained from the chromatografu of the Test 
soiution , determine the concentrations, C, of alcohol and 
formamide in the Test soiution. [NOTĘ —In the event that the 
peak responses of the Test soiution are significantly outside 
the ranges of peak responses obtained from Standard soiu¬ 
tion 3 and Standard soiution 4 , p rep are addifional Standard 
Solutions, and chromatograph tnem to obtain peak re¬ 
sponses bracketing those obtained with the Test soiution.] 
Calculate the percentages of alcohol and formamide in the 
portion of lyermectin taken by the formula: 

500,000CD/14/ 

in which C is the concentratton of alcohol or formamide, as 
appropriate, in mL per mL, in the Test soiution; D is the 
density of alcohol (0.79) or formamide (LI 3); and W is the 
weight, in mg, of Jvermectin taken: not morę than 5.0% of 
alcohol and 3.0% of formamide are found. 

Refated compounds— 

Mobile phase and Chromatographic system —Proceed as di- 
rected in the Assay. 

Standard soiution —Proceed as directed for Standard prep¬ 
aration In the Assay. 
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Test solution— Use the Assay preporation. 
Procedure—Separately inject eaual volumes (about 50 pL) 
of the Standard solution and the test solution into the chro¬ 
matograph, record the chromatogram of the Test solution 
for a period of time equivalent to twfce the retention time 
of the main peak In the chromatogram obtained from the 
Standard solution , and measure the peak areas. Calculate the 
percentage of each impurity by the formula: 

10Oo /(r, - r b ) 

in which n is the peak area for each indMdual impurity in 
the Test solution chromatogram; r, is the sum of all peaks in 
the Test solution chromatogram; and r& is the total area of all 
peaks in a blank chromatogram: not morę than 2.5% is 
found for the sum of all peaks with a relative retention time 
of about 1,3 to 1.4 (corresponding to H 4 Bi a isomers and A 2 - 3 
hhBja); not morę than 1 % is found for the peak with a rela- 
tive retention time of about 07 (corresponding to 8 a-oxo- 
H z Bi a ); not morę than 07% is found for the peak with a 
relative retention time of about 0.5 (corresponding to aver- 
mectin B lr1 ); not morę than 0.5% ts found for any other 
individual impurity peak; not morę than 1 % is found for the 
sum of all unidentified peaks; and not morę than 4% is 
found for the sum of all the peaks, a part from the two main 
peaks (HiBu and H 2 Bi b )< Disregard any peak that is calcu- 
lated to be less than 0.05%. 

Assay— 

Mobile phase —Prepare a mixture of acetonitrile, metha- 
nol, and water (53:27.5:19.5), and decjas. Make adjust- 
ments if necessary (see System Sukabihty under Chromatog- 
raphy{62 1 ». Increasing the proportron of water increases 
the elution times and allows better separation of impuritres. 

Standard preporation —Dissolve an accurately weighed 
guantity of USP lvermectin RS in methano! to obtain a solu- 
Lion having a known concentration of about 0.4 mg per mL 
Assay preporation —Transfer about 40 mg of lvermectin, 
accurately weighed, to a 100 -mL volumetric fiask, dissolve in 
and dilute with methanol to vo!ume, and mix. Sonicate, if 
necessary, 

Chromatographk system (see Chromatography (621))—The 
liguid chromatograph is eguipped with a 254-nm detector 
1 and a 4.6-mm x 25-cm column that contalns 5-pm packing 
LI. The flow ratę is about 1.5 mL per minutę. Chromato¬ 
graph the Standard preporation , and record the peak re- 
sponses as directed for Procedurę: the relative retention 
times are about 0.75 for component H 2 Bi b and 1.0 for com- 
ponent the resolution, R, between component H 2 Bi b 
and component is not less than 3.0; the column effl- 
ciency determined from the component HzBia peak is not 
less than 2000 theoretical plates; the tailfng factor for com¬ 
ponent peak is not morę than 2.5; and the relative 
standard deviation for six replicate injections is not morę 
than 1.0% determined from the component H 2 B^ peak. 

Procedurę— Se para tely inject egual volumes (about 50 pL) 
of the Standard preporation and the Assay preporation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the peak areas for component H 2 B> fl and component 
HhBib- Calculate the quantity, in mg, of component H 2 Bu 
(C.taH 7401 4 ) and component HaBit* CwhtaOn) in the portion 
of lvermectm taken by the formula: 

DC(r lt /rs) 

in which D is the dilution factor, in mL, used to prepare the 
Assay preporation; C js the concentration, in mg per ml, of 
component H;Bi a or component H 2 B 1 Ł, in the Standard prep¬ 
oration; and r u and n are the peak areas for component 
H 2 Bt, or component H 2 B )b obtained from the Assay prepara - 
tion and the Standard preporation , respectively. 


lyermectin Injection 

» lvermectin Injection is a sterile solution of 
kermectin in a suitable vehicle. It contains not 
less than 95.0 percent and not morę than 
105.0 percent of the labeled amount of kermec- 
tin, calculated as the sum of component H 2 Bi a 
(C48H74O14) plus component H 2 Bib (C47H72O14). 
The ratio of the contents, H 2 Bi a / (H 2 Bi a + H 2 Bib), 
is not less than 90.0 percent. 

Fackaglng and storage—■ Presen/e in single-dose or in 
multi-dose contatners, preferably of Type I glass or plastic 
Storę at a temperaturę of not morę than 30°. 

Labefing—■ Label it to indicate that it is for veterinary use 
only, 

USP Reference standard s (11)— 

USP Endotoxin RS 
USP lvermectin RS 

Identification— 

A: Thin-Layer Chromatographk Identification Test (201}— 

Test solution —Dissolve a volume of the Injection in meth¬ 
anol, dilute quantitatively, and stepwise if necessary, with 
methanol to obtain a solution containing 0.5 mg per mL of 
ivermectin, and filter. 

Injection volume: 2 jiL 

Devetoping solvent system: unsaturated chamber, consist- 
ing of a fresnly prepared and equiiibrated mixture of meih- 
ylene chloride, methanol, and ammonium hydroxide 
(90:9:1). 

Procedurę —Remove the piąte, allnw tn air dry, and ex- 
amine under short- and long-wavelength UV light: the retar- 
dation factor, Rr , of the prindpal spot obtained from the 
Test solution corresponds to that obtained from the Standard 
solution . 

B: The retention times of the two prindpal component 
peaks of ivermectin tn the chromatogram of the Assay prep¬ 
oration corresponds to that of the two prindpal component 
peaks of ivermectin in the chromatogram of the Standard 
prepara tion , obtained as directed in the Assay . 

Bacterial Endoloitins Test (85)—It contains not morę 
than 0.016 USP Endotoxin Unit per pg of ivermectin. 
Sferility Test* (71) — It meets the requirements when 
tested as directed for Membranę Fiitration under Test for Ste- 
rifity of the Product to be Examined, 

ChromatograpKic purity — 

Mobile phose and Chromotographic system —Proceed as di¬ 
rected in the Assay . 

Standard solution —Dis$ofve an accurately weighed quan- 
tity of USP lvermettin RS in methanol and dilute ąuantita- 
tively, and stepwise if necessary, with methanol to obtain a 
0.004 mg per mL solution. 

Test solution —Dissolve a volume of the Injection in meth¬ 
anol and dilute quantitativeiy, and stepwise if necessary, 
with methanol to obtain a solution containing 0.4 mg of 
ivermectin per mL of solution, based on the label daim. 

Procedurę —Inject equal volumes (about 20pL) of the Tesf 
solution and the Standard solution into the chromatograph, 
record the chromatograms, and measure all of the peak re- 
sponses. Calculate the percentage of each impurity in the 
portion of Injection taken by the formula: 

i00(CsfC T )(nfr$) 

in which Cj is the concentration, in mg per mL, of ivemnec- 
tin in the Standard solution; Cr is the concentration, in mg 
per mL, of ivermectin in the Test solution; n is the peak re- 
sponse for each individual peak obtained from the Test solu- 
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tion; and r s is the ivermectin peak response obtained from 
the Standard solu tion. Not morę than 2.7% of the peak with 
a relative retentlon time of about 1.3 to 1.5 to that of the 
principal peak is found; not morę than 1.0% of any other 
impurity is found; and not morę than 6.0% of total impurh 
ties is found. Disregard any peak below 0.05%. 

Other requirement£—It meets the requirements under In- 
jections and Impianted Drug Products (1). 

Aiićay— 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitrile, methanol, and water (106:55:39). Make adjust- 
ments if necessary (see System Suitability under Chromatog- 
raphy (621)). 

Standard preparation^ Diss o tve an a cc u ratę [y weighed 
quantity of USP lvermectin RS in methanol and dilute quan- 
Utatively, and stepwise if necessary, with methanol to obtain 
a 0.4 mg per ml solution. 

Assay preparation —Dilute a votume of Injection in metha- 
not ancf dilute quantitative[y, and stepwise if necessary, with 
methanol to obtain a solution containing 0.4 mg of 
ivermectin per ml of solution, based on the labei claim. 

Chromatographic system (see Chromotography (621))—The 
liquid chromatograph is eouipped with 245-nrn detector 
and a 4.6‘inm x 25-cm column that contains 5-pm packing 
LI. The ftow ratę is about 1.5 ml per minutę. Chromato¬ 
graph the Standard preparation , and record the peak re¬ 
sponses as directed Tor Procedurę: the resolution, /?, between 
the first peak (component H z Bi.b) and the second peak 
(component H 2 Bra) is not less than 3.0; and the re!ative 
standard deviation for replicate injections is not morę than 
2.0%, determined from the component H 2 Bi a peak. 

Procedurę —Separately inject equal vo3umes (about 20 jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the component H 2 Bia plus component 
H 2 B,b. Calculate the percentage of labę! claim of ivermectm 
(H z Bu 4- HiB lb ) in the portion of Injection taken by the 
form ufa: 

100(Q /Cu)(ry/r s ) 

in which C* is the concentration, In mg per mL, of USP 
kermectin RS in the Standard preparation; Cu is the concem 
tration, in mg per ml, of ivermectin in the Assay prepara¬ 
tion; fu is the total peak response of Hz&u plus H 2 8ib peaks 
obtained from the Assay preparation; and h is the total peak 
response of H 2 Bplus hbBm peaks obtained from the Stan¬ 
dard preparation , Calculate the ratio of the eon ten ts, in per- 
cent, of H z Bi* / (H 2 Bu + H 2 Bi b ) in the portion of Injection 
taken by the formula: 

100 (p/ro) 

in which n is the peak response of H 2 Bi 4l obtained from the 
4ssoy preparation; and ru is as deflned above. 


fvermectin Pastę 


DEFINITION 

lvermectin Pastę contains NLT 90.0% and NMT 110.0% of 
the labeled amount of ivermectin, calculated as the sum 
of component H 2 B lpl (C^HmOh) and component HzBib 
(C^hhzGu). The ratio of the eon ten ts, H 2 B 1a /(hbBi (1 + 
H 2 Bib), is NLT 90.0%. 

IDENTIFICATION 

® A. Thin-Layer Chromatographic Identification Test 

( 201 ) 


Sample solution: 0.5 mg/mt of ivermecttn dlspersed In 
methanoi from a guantity of Pastę. Sonicate if necessary 
until completely dispersed. 

Application volume; 2 pl 

Developmg solvent system: Methytene chlonde, meth¬ 
anol, and ammonium hydroxide (90:9:1) 

Analysis: Develop the chromatogram in an unsaturated 
cham ber. Remove the piąte, allow to air dry, and ex- 
amfne under short- and ]ang-wavdength UV llght. 
Acceptance criteria: Meets the requirements 
» B. The retention times of the two principal component 
peaks of ivermectin from the Sample solution correspond 
to those of the two principal component peaks of 
ivermectin from the Stanoard solution f as obtained in the 
Assay. 

ASSAY 
* Procedurę 

Mobile phase: Acetonithie, methanol, and water 
(106:55:39) 

Standard solution: 0.4 mg/mL of USP lvermectin RS in 
methanol 

Sample solution: Disperse a quaniity of Pastę in metha¬ 
nol, using son kation if necessary, to obtain a solution 
containing 0,4 mg/mL of h/ermectin. 

Chromatographic system 
(See Chromotography (621), System Suitability-) 

Modę: LC 

Detector: UV 245 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1.5 mL/mln 
Injection size: 20 j.lL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NIT 3.0 between the first peak (compo¬ 
nent H 2 Bib) and the second peak (component H 2 B 1 &} 
Relative standard deviation; NMT 2.0%, determined 
from the component H 2 Bi 4l peak 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
ivermectln, component H 2 B 1 a (CiehUOu) and compo¬ 
nent HzBib (C 47 H 72 OM), in the portion of Pastę taken: 

ftesult - (rjrs) x (QfCo) x T00 

fu - sum of the peak responses for component 

H 2 Bi a and component H z Bib from the Sample 
solution 

r s = sum of the peak responses for component 
H z Bia and component HzB 1ta from the 
Standard solution 

Cs - concentration of USP !vermectin RS in the 
Stan dard soi u tion (mg/rn L) 

Cu ~ nominał concentration of ivermecUn in the 
Sample solution (mg/mL) 

Calculate the ratio of the contents, in percentage, of the 
components, H 2 £W(H 2 B Ta -f HzBib), in the portion of 
Pastę taken: 

Result = (rjrr) x 100 

ru - peak response of H z Bu from the Sample 
solution 

r T = sum of the peak responses for component 

H 2 B l3 and component H 2 B ]b from the Sample 
solution 

Acceptance criteria: 90.0%-l 10.0% of the fabeled 
amount of ivermectin, calculated as the sum of compo¬ 
nent H 2 B lfl (C^I-UOm) and component H 2 B] b 
(C 37 H 72 O 14 ). The ratio of the contents, HaB 1 is /(H?Bi a + 
HiBtb), is NLT 90.0%. 
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HMPUR9TIE5 
9 ORGANIC IMPURITSES 

Mobile phase, Sample solution, Chromatographlc sys¬ 
tem, and System suitability: Proceed as directed In 
the Assay . 

Standard solution: 0.004 mg/mL of USP lvermectin RS 
tn methanol 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of each impunty In the por- 
tion of Pastę taken, disregarding any peak below 
0.05%: 

Result = (ro/fs) x (Cs/Cu) x 100 

fu j= peak response for each impurity from the 
Sample solution 

r s = peak response of the principal peak from the 
Standard solution 

Cj - eon centrali on of the Standard solution 
(mg/mL) 

Cu - nominał concentration of ivermectin in the 
Sample solution (mg/mL) 

Aeceptanee criteria: NMT 3.0% of any peak with a 
relattve retention time of 1 3-1.5, reiative to that of the 
prindpai peak 

Any other impurity: NMT 1.0% 

Total impurities: NMT 6,0% 

ADDITIONAL REQU1REMENT$ 

o Packagimg amd Storage: Preserve in well-ciosed contain- 
ers. Storę at a temperaturę not higher than 30°, 

* Labeling: LabeE it to indlcate that it is for ora! vetertnary 

use only. 

* USP reference Standards (li) 

USP lvermectin RS 


Cyemmiectini TatoBets 

I » lvermectin Tabiets contain not less than 

90.0 percent and not morę than 110.0 percent of 
the labeled amount of ivermectin components 
HjBia (C48H74OH) plus H^Bib (O7H72O14). They 
may contain a suitable antioxidant. 

Packaging and storage—Preserve in well-closed contain- 
ers, and storę at a temperaturę below 30°. 

USP Reference standards (11)— 

USP lvermectin RS 

USP 3- tert- B u ty l-4-hyd roxy a n isole RS 

Identification—The retention times of the HjBij and HzBib 
peaks in the chromatogram of the Assay preparation corre- 
spond to those in the chromatogram of the Standard prepa¬ 
ration, as obtained in the Assay. 

DissoBufiora (711)—■ 

Medium: 0.01 M phosphate buffer, pH 7, with 0.5% of 
sodium dodecyl suffate (prepared by dissolving 50 g of so- 
diurn dodecyl sulfale in appruximalely 9 L of water, adding 
100 mL of 1 M monohasic sodium phosphate monohydratu, 
adjusting with sodium hydroxide to a pH of 7, and diluting 
with water to 10 L); 900 mL, 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Determine the amount of GaH^On (component hUB^) 
p]us C 47 H 72 O 14 (component H z B Tb ) dissolved by employing 
the folfowing method. 

Mobile phase —Prepare a degassed solution of aceton i trile, 
methanol, and water (53:35:12). 


Standard stock solution —Prepare a 0.13 mg per mL solu¬ 
tion of USP lvermectin RS in Medium. 

Standard solution —Using the accompanying table, dii u te 
the Standard stock solution with Medium to volume, and 
mix. 


Tablet 


Volume of 


Strength 

Required 

Standard 

Volumetric 

(mg per Tab¬ 

Diiution 

stock 

Fiask Size 

let) 

Ratio 

solution (mL) 

(mU 

3.0 

1 in 40 

5.0 

200 

6,0 

1 in 20 

5.0 

100 


Test solution —Pass a portion of the solution under test 
through a suitable filter, and use the frltrate. 

C hromatographic system (see Chromatography (621})—The 
Eiquid chromatograph is eouipped with a 245-nm detector 
and a 4,6-mm x 10-cm column that contains 5-jum packing 
LI. The flow ratę is about 1.2 mL per minutę. The column 
temperaturę is maintaineci at 3G fl , Chromatograph the Stan¬ 
c/ord solution, and record the peak responses as directed for 
Procedurę: the relative retention times are about 0.81 for 
H^BTb and 1.0 for H z Bi a ; the resolution, R , between the H z Bi a 
and HzBib peaks is not iess than 1.5; the capacity factor, k 
for the H 2 S!□ peak is not less than 4; the column efficiency 
determined from both the H z 8 i n and H z Bi b peaks is not less 
than 1500 theoretical plates; the tailing factor for the H z Bi a 
peak is not morę than 2 ; and the re!ative standard deviation 
tor replicate injections for the HzBia peak is not morę than 
2.0%. 

Procedurę —Separately inject equal voiumes (about 
100 JiL) of the Test solution and the Standard solution into 
the chromatograph, record the chroma tograms, and meas- 
□re the responses for the major peaks. CaTcuiate the com- 
bined guantities, in percentage, of H z Bi 3 pius HzBib dissolved 
based on the peak responses obtained from the Test solution 
and the Standard solution by the formula: 

[100(^(M^(P)(D^/KAs)(Os)i] 

in which Au is the total peak area of H z Bi a plus H z Bib ob¬ 
tained from Ehe Test solution; W$ is the weight, in mg, of the 
USP !vermectin RS taken to prepare the Standard stock solu¬ 
tion; P is the purlty of the USP lvermectfn RS (percent [w/w] 
H z Bi a plus percent [w/w] H z Bt b ), expressed as a dęci mai; D u 
is the Test solution diiution factor; A s is the total peak area of 
H z Bia pfus HzBłb obtained from the Standard solution; D s is 
the Standard solution diiution factor; and i is the la bel daim 
of ivermectin, tn mg per Tablet. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of C 48 H 74 O 14 (H 2 B 1 O plus C 47 H 72 OH (HaBib) is dissolved in 
45 minutes. 

Uniform i ty of dosage unit s (905): meet the require- 
ments for Content uniform i ty, 

PROCEDURĘ FOR CONTENT UNJFORMiTY— 

Mobile phase —Prepare as directed in the Assay ; 

Standard solution A— Use the Standard preparation from 
the Assay. 

Standard solution B —Dissolve an accurately weighed 
q ua n Lity of USP lvermeUin R5 in melba nul to ublain a solu¬ 
tion containing 0.125 mg per mL. 

Stock sensitmty solution (1%) —Use the Stock sensitmty so¬ 
lution (1%) from the Assay. 

Sensitmty solution (0,2%) —Use the Sensitmty solution 
(02%) from the Assay. 

Test solution —Transfer 1 Tablet into each of ten 25-mL 
vofumetric flasks. Add 5,0 mL of water, and sonicate for 
10 minutes. Add approximately 15 mL of methanol, sonicate 
for 5 minutes, and mlx. Al Iow the solution to coo! to room 
temperaturę. Dilute with methanol to volume, and mix. Pass 
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a portion of each solution through a 1,0- to 1.2-jim chemi- 
cally resistant filter prior to analysis. 

Chromatogrophic system (see Chromatogrophy (62T))— 
Proceed as directed in the Assay , 

Procedurę —Separately inject equal volumes (about 10 pi) 
of Standard solutton A (for the 6 mg per Tablet dose) or 
Standard solution B (for the 3 mg per Tablet dose), the Sensi- 
tMty solution (0.2%), and the Test solution into the chromat- 
ograph, rccord the chromatograms, and measure the re¬ 
sponses of the ivermecLin peais. Calculate the quanbty as a 
percentage of the label claim of rvermectm per Tablet taken 
by the formula: 

P 00 (Au)(Wm(Du)V[(A,)(D0i] 

m which Au is the peak area of H 2 Bi fl plus the peak area of 
HaBib obtained from the Test solution; is the weight, in 
mg, of the USP lvermectin RS taken to prepare Standard 
solution A or Standard solution B; P is the punty of USP 
lvermect?n RS (percent [w/w] H^Bin plus percent [w/w] 

expressed as a decimal; D u rs the Test solution dllu- 
tion factor; A* is the peak area of H 2 B Ta plus the peak area of 
obtained from Standard solution A or Standard solution 
B; Os is the Standard solution A or Standard solution B dilu- 
tion factor; and i is the label claim of ivermectln, in mq per 
Tablet 

Limit of 8a-oxo~H 2 Bi a — 

Mobile phase —Proceed as directed in the Assoy. 

BHA Working Standard solution —Dissolve an accurately 
weighed quantity of USP 3-tert-Butyl-4-hydroxyaniso[e RS in 
methanol, and dilute quantitatively, and stepwise rf neces- 
sary, to obtain a solution having a known concentratron of 
about 0,96 jig per mL 

Test solution —Use the Assay preparation. 

Chromatogrophic system (see Chromuloyraphy (621))—The 
(iquid chromatograph is eauipped with a 280-nm detector 
and a 4,6-mm x 25*cm column that contains 5-pm packing 
LI, The column temperaturę is maintained at 30°, Tne flow 
ratę is about 1.2 ml per minutę. Chromatograph the BHA 
Working Standard solution and the Test solution, and record 
the peak responses as directed for Procedurę: the relative 
retention times at 280 nm are about 0.24 for BHA, 0,77 for 
8a-oxO“H 2 B[ J# and 1.0 for H 2 Bi a , 

Procedurę—Separately inject equal volumes (about 10 pL) 
of the BHA Working Standard solution and the Test solution 
Into the chromatograph, record the chroma tog rams, and 
measure the responses for the major peaks. Calculate the 
percentage of 8a-oxQ-H 2 Bi a as a percentage of the label 
claim of rvermectin in the portion of Tablets taken by the 
formula: 

[100(AdClW(P)(Dt^C^ICAOCD < OC/soCŁ)CO] 

in which A 0 *s the peak area of 8a-oxo-H 2 BT a obtained from 
the Test solution; Ws is the weight of USP 3-ferf-Butyl- 
4-hydroxyamsoie RS, in mg, taken to prepare the BHA Work¬ 
ing Standard solution ; P is tne punty of USP 3-teJt-Butyl- 
4-nydroxyanisole RS, expressea as a decimal; Du is the Test 
solution dilution factor; G is the correction factor (egual to 
0.98) used to convert mg of 8a-oxo-H 2 Bi fl to mg of ivermee- 
tin; A% is the peak area of BHA obtained from the BHA Work¬ 
ing Standard solution; Oj is the BHA Working Standard solu¬ 
tion dilution factor; N is the number of Tablets taken to 
prepare the Test solution; L is the label claim of ivermectin, 
in mg per Tablet; and F is the relative response factor (equa! 
to 1.0): not morę than 2.0% of 8a-oxo-H 2 Bi 3 is found. 


The correction factor, Q f (equal to 0,98) is calculated by the 
following formula: 

[0.90 (molecular weight of H 2 Bi a ) + 0.10 (molecufar weight 
of H 2 B lb )]/(moiecular weight of 8a-oxo-H 2 B^) = 873,10/ 
889.10 = 0.98] 

Assay— 

Mobile phase Prepare a mixture of acetonitrilc, metha- 
nol, and water (53:35:12). Make adjustments rf necessary 
(see System Suitabilfty under Chromatogrophy (621)). 

Standard preparation —Dissolve an accurately wetghed 
guantity of USP lvermectin RS rn methanol to obtain a solu¬ 
tion containing 0.25 mg per mL. 

Stock sensitmty solution (7%j—Quantitatively prepare a 1 
in 100 dilution of the Standard solution in methanol. 

Sensitivity solution (0.2 %)—Quantitatively prepare a 1 in 5 
dilution of the Stock sensitivity solution (1%) in methanol. 

Assay preparation —Transfer the appropriate number of 
Tablets into a 250-mL volumetric fiask according to the ac- 
companying table: 


Tablet Strcngth 

Number of 

(ma per Tabletl 

Tablets 

3.0 

20 

6.0 

10 


Add approximately 25 ml of water, and sonicate for 10 min- 
utes, Add methanol to fili the fiask three-quarters fuli, soni¬ 
cate for 5 minutes or untrl the Tablets are completeiy distn- 
tegrated, and shake until mrxed well. Allow the solution to 
cool to room temperaturę. Dilute with methanol to vo!ume, 
add a magnetic stirrer, and mix untif no lumps are present 
in the solution. Pass a portion of this solution through a 1.0- 
to 1.2-jim chemicaliy resistant filter prior to injection. 

Chromatogrophic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 245-nm detector 
and a 4.6-mm x 25-cm column that contains 5-|im packing 
LI. The flow ratę is about 1,2 mL per minutę. The column 
temperaturę Is maintained at 30°. Chromatograph the Sen- 
sitmty solution (0.2%) and the Standard preparation at 
245-nm detection, and record the peak responses as di¬ 
rected for Procedura: the signal-to-noise ratio for the 
ivermectin peak obtained from the Sensitivity solution (0.2%) 
is not less tnan 10; obtained from the Standard preparation , 
the relative retention times are about 0.82 and 1.0 for com- 
ponents H 2 Bi b and H 2 Bi,„ respectiveJy; the capa city factor, 
k \ for the component H 2 B ib is not less than 3; the column 
eff [ciency for component H 2 Bia is not less than 1500 theo- 
retical pfates; the tailing factor for component H 2 B Su1 is not 
morę than 2; and the relative standard deviation for the 
area response for total ivermectin (H 2 Bu plus H 2 8i b ) for repli- 
cate injections is not morę than 2,0%. 

Procedurę —Separately inject equal volumes (about 10 jllL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the peak areas for component H 2 B Tfl plus component 
H 2 Bi b . Calculate the percentage of component H 2 Bt a 
(GbH^Gm) plus component H 2 B lb (C^^H^O^) as a percent- 
age of the label claim of lvermectin per Tablet taken by 
the formula: 

ooo(Au)(wm(Dum{Ad(odmi)] 

in which Au is the total peak response of H 2 B U plus H 2 8 T b 
obtained from the Assoy preparation; is the weight of the 
USP )vermectin RS, in mg, taken to prepare the Standard 
preparation; P is the purity of the USP lvermectm RS (per¬ 
cent [w/w] H 2 Bu plus percent [w/w] H 2 Bi b ), expressed as a 
decimal; Du is the sample dilution factor; A% is the total peak 
area of H 2 Bi t1 plus H 2 B Tb obtained from the Standard prepara¬ 
tion; Dj is the Standard dilution factor; N is the number of 
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Tablets taken to prepare the Assay preparation ; and L is the 
tabel claim of ivermectin, in mg per Tablet, 


lyermectigi Topkai Solution 

» lvermectin Topical Solution is a topical solution 
in a soitable vehicle. It contains not less than 
95,0 percent and not more than 105.0 percent of 
the labeled amount of lvermectin, calculated as 
the sum of component hhBia (OsH^Oi 4 ) plus 
component H 2 Bib (C 47 H 72 O 14 ). The ratio of the 
contents, H 2 Bi a / (H 3 Bi a + hbBib), is not less than 
90.0 percent, 

Padtaging and stoirage—Preserve in wefl-closed contarn- 
ers. Storę at a temperaturę not more than 30°. 

Labeling—Labei it to indicate that it is for veterinary use 
only, 

USP Reference standards (Tl)— 

USP lvermectin RS 
Identification— 

A: Thin-tayer Chromatogmphic Identification Test (201 )— 

Test solution— Dissolve a voJume of Topical Solution In 
methanol, and dilute quantitatively, and stepwise tf neces¬ 
sary, wlth methanol to obtain a solution containing 0,5 mg 
per ml of ivermectin, and filter, 

Injection voiume: 2 pL, 

Developing solvent system: unsaturated cham ber, freshly 
prepared and eguilibrated mixture of methylene chloride, 
methanol, and ammonium hydroxide (90:9:1). 

Procec/ure—Remove the piąte, allow to atr dry, and ex- 
amine under short- and long-wavelength UV llght: the retar- 
datton factor, R ft of the principal spot obtained from the 
Test solution corresponds to that obtained from the Standard 
solution. 

B: The retention times of the two principal component 
peaks of fvermectin in the chromatogram of fhe Assay prep- 
aration corresponds to that of the two principal component 
peaks of ivermectin in the chromatogram of the Standard 
preparation, obtained as dlrected En the Assay. 
Chromafographic purity— 

Mobile phase and Chromatogmphic system —Proceed as db 
rected in the Assay. 

Standard solution —Dissofye an accurately weEghed quan- 
tity of USP lvermectin RS in methanol, and dilute quantśta- 
tively, and stepwise if necessary, with methanol to obtain a 
0.004 mg per mL solution. 

Test solution —DIssolve a _quantity of Topical Solution In 
methanol, and dilute quantitatlvely, and stepwise if neces¬ 
sary, with methanol to obtain a solution containing 0.4 mg 
of ivermectin per ml of solution, based on the labę! da im. 

Procedurę —Inject eaual volumes (about 20 pil) of the Test 
solution and the Stanaard solution into the chromatograph, 
record the chromatograms, and measure all of the peak re- 
sponses. Calculate the percentage of each impurity in the 
portion of Topical Solution taken by the form ufa: 

100<C 5 /Cr)(r, i r$) 

in which Cs is the concentration, in mg per mL, of ivermec- 
tin in the Standard solution; C 7 is the concentration, in mg 
per mL, of iyermectin in the Test solution; n Es the peak re¬ 
sponse for each impurity from the Test solution; and r s is the 
iyermectin peak response obtained from Standard solution. 
Not more than 2J% of the peak with a relative retention 
time of about 1.3 to 1,5 to that of the principal peak is 
found; not more than 1.0% of any other impurity is found; 


and not more than 6.0% of total Impurities is found. Disre- 
gard any peak below 0.05%. 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitrile, methanol, and water (106:55:39), Make adjust- 
ments if necessary (see System Suitability under Chromatog- 
mphy (621)). 

Standard preparation—D issolve an accurately weighed 
guamity of USP lvermectin RS in methanol, and dilute quam 
titatiyely, and stepwise if necessary, with methanol to obtain 
a solution havrng a known concentration of about 0,4 mg 
per ml, 

Assay preparation —Dilute a volume of Topical Solution, 
quan titatively, and stepwise if necessary, with methanol to 
obtain a solution containing 0.4 mg of iyermectin per mL of 
solution, based on the labei claim. 

Chromotographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 245-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI. 
The flow ratę Is about 1,5 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
dlrected for Procedurę: the resolution, R, between the flrst 
eak (component hhBib) and the second peak (component 
*BiJ is not fess than 3.0; and the refative standard devia- 
tlon for replicate injections is not more than 2.0%, deter- 
mined from the H z Bi a peak. 

Procedurę —Separately inject equal volumes (about 20 juL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the component H 2 Bu, plus component 
H z Bib. Calculate the percentage of labei claim of Evermectin 
(H z Bia + H z Bib) in the portion of Topical Solution taken by 
the formula: 

100(0/Q) {r u l r s ) 

In which C s is the concentration, in mg per ml, of USP 
!vermectin RS in the Standard preparation; Cu is the concen¬ 
tration, in mg per mL, of ivermectin in the Assay prepara¬ 
tion; r v is the total peak response of HzB la plus H 2 Bib peaks 
obtained from the Assay preparation; and r s is the total peak 
response of H z Bi, pius H z B T b peaks obtained from the Stan¬ 
dard preparation . Calculate the ratio of the contents, in per¬ 
cent, of H 2 B 10 / (hhBta + hbBib) in the portion of Topical Solu¬ 
tion taken by the formula: 

100(0/ fu) 

in which n is the peak response of obtained from the 
Assay preparation; and ru is as described above. 


lyermectin and Clorsylon Orajjeetion 

» lvermectin and Clorsulon Injection is a stenie 
solution of lvermectin and Clorsulon in a suitable 
yehicle. It contains not less than 95.0 percent 
and not more than 110.0 percent of tne labeled 
amount ot ivermectin [component B, a 
plus component Bi b (C 47 H 72 OH)] and not less 
than 95.0 percent and not more than 105.0 per¬ 
cent of the labeled amount of clorsulon 
(C a H B CI 3 N 3 0 4 $ 2 ). 

Padkagmg and storage—Preserve in single-dose or multi- 
dose containers, preferaDly of Type I glass or piastic. Storę at 
a temperaturę not higher than 30°. 

Labeling—Labei it to indicate that it is for veterinary use 
only. 
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USP Reference standards {11)— 

USP Clorsulon RS 
USP Endotoxln RS 
USP lvermectin RS 

Identification— 

A: Thin-Layer Chromotogrophic Identification Test (201 >— 

Test solution: about 0.5 mg of ivermechn and 5 mg of 
dorsuion per mL in methanol* 

Application vo(ume: 2 yL* 

Devehping solvent system: a mixture of methylene chlo- 
ride, methanol, and ammonium hydroxide (90:9:1)* 

B: The retention times of the two major peaks in the 
chromatogram of the Assay preparation correspond to those 
in the chromatogram of the Standard preparation , as ob- 
tained in the Assay for wermectin. The retention time of the 
major clorsulon peak in the chromatogram of the Assay 
preparation corresponds to that in the chromatogram of the 
Standard preparation , as obtained in the 4ssay for clorsulon. 

[NOIE—The two major ivermectin components are not 
separated by this metnod.] 

Bacterial Endotoxlns Test (85)—It contains not morę 
than 23 USP Endotoxin Units per mg of combined wermec¬ 
tin and clorsulon. 

Sterility Tests {71): meets the reguirements* 

Other reąuirements—It meets the requirements under In- 
jections and Implanted Drug Products (1 >* 

Assay for iverinectin— 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonithle, methanol, and water (530:350:70)* Make ad- 
justments if necessary (see System Suitabiiity under Chroma - 
tography {621 ))* Increasing the proportion of water increases 
the resolution. 

Standard preparation —Prepare a solution of USP lvermec- 
tin RS in methanol having a known concentration of about 
03 mg per mL 

Assay preparation —Transfer an accurately measured por- 
tion of Injettion, equivalent to about 30 mg of wermectin, 
to a 100-mL volumetrrc fiask, dissolve in and dilute with 
methanol to vo!ume, and mix* 

Chromotogrophic system (see Chromatography <621))—The 
!iquid chromatograph is eauipped with a 254-nm detector 
and a 4.6-mnn x 25-cm column that contains 5-pm packing 
L I. The flow ratę Is about 1.2 mL per minutę. Chromato- 
graph the Standard preparatioii and record the peak re¬ 
sponses as directed for Procedurę [notę —The relatwe reten¬ 
tion times are about 0.8 for component 8i b and 1,0 for 
component Bu.]: the resolution, R, between component S 1b 
and component Bi„ is not less than 2,0; the column effi- 
ciency determined from Lhe component Bu peak is not less 
than 2000 theoretical plates; and the relative standard 
deviation for replicate mjections determined for the compo¬ 
nent B u peak is not morę than 1.0%, 

Procedurę —Separately inject egual volumes (about 20 jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the area responses for the major peaks. Calcu tatę the 
quantity, rn mg, of ivermectin component Bu (C 4 bH 7 * 50 h) 
plus ivermectin component Bib (C^H^Om) in the portion of 
Inject i on taken by the formula: 

CP(rafr 5 ) 

in which C is the concentration, in mg per mL, of USP 
lvermectin RS in the Standard preparation ; P is the destg- 
nated percentage of the sum of component Bu plus compo¬ 
nent Bib in USP lvermectin RS; and r u and r s are the sums of 
the peak area responses for ivemnectin component plus 
wermectin component Bu obtained from the Assay prepara¬ 
tion and the Standard preparation, respectwely. 


Assay for clorsulon— 

Mobile phase —Prepare a filtered and degassed mixture of 
chloroform, methanol, and water (900:100:1). Make adjust- 
ments if necessary (see System Suitabiiity under Chromatog- 
rophy (621)1 

Standard preparation —Prepare a solution of USP Clor¬ 
sulon RS in methanol having a known concentration of 
about 2*4 mg per mL. Transfer 5.0 mI of this solution to a 
50-mL volumetric fiask, dilute with chloroform to volume, 
and mix, 

Assoy preparation—i Transfer an accurately measured por¬ 
tion of Injection, equivalent to about 240 mg of clorsulon, 
to a 100-mL volumetric fiask, dilute with methanol to vol- 
ume, and mix. Transfer 5.0 mL of this solution to a 50-mL 
volumetrio fiask, dilute with chloroform to volume, and mix. 

Chromotogrophic system (see Chroma tography (621))—The 
liquid chromatograph is eguipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains 5-um packing 
L3, The flow ratę is about 03 mL per minutę. Chromato¬ 
graph the Standard preparation , and record the peak re¬ 
sponses as directed for Procedurę [NOTĘ—The relatwe reten¬ 
tion times are about 0.6 for ivermectin (the major 
components of wermectin co-elute) and 1.0 for dorsuion*]: 
the column efficiency determined from the clorsulon peak is 
not less than 4000 tneoretical plates; the tailing factor for 
the clorsulon peak is not morę than 2.0; and the relative 
standard deviation for replicate injections determined for the 
clorsulon peak is not morę than I *0%* 

Procedurę —Separately inject equal volumes (about 20 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the area responses for the major peaks* Calculate the 
guantity, in mg, of clorsulon (CaHsCfBhbOA) in the portion 
of Injection taken by the formula: 

1 ooocow n) 

in which C is the concentration, in mg per mL, of USP Clor¬ 
sulon RS in the Standard preparation; and r v and r* are the 
clorsulon peak area responses obtained from the Assay prep¬ 
aration and the Standard preparation, respectwely. 


Ivermectin and Pyrantel Pamoate 
Tablet 5 


» lvermectin and Pyrantel Pamoate Tablets con- 
tain not less than 90.0 percent and not morę 
than 115.0 percent of the labeled amount of 
ivermectin components H 2 Bi a (C 46 H 74 O 14 ) plus 
HzBib ( C 4 ?H720 \ Ą ) and not less than 90,0 percent 
and not morę than 110*0 percent of the labeled 
amount of pyrantel pamoate (C 34 H 30 N 2 G 6 S)* 

Packaging and storage —Preserve in tight containers, 
protected from llght, at a temperaturę not exceeding 30°, 
and avoid freezing. 

Labeting —Label Tablets to indicate that they are intended 
for vetermary use only* Tablets that can be chewed are so 
labeled* 

USP Reference standards (11)— 

USP lvermectin RS 
USP Pyrantel Pamoate RS 

Identification—The retention times of the two major 
ivermectin peaks in the chromatogram of the Assay prepara¬ 
tion correspond to those in the chromatogram of the Stan¬ 
dard preparation , obtained as directed Sn the Assay for 
ivermectin. The retention time of the pyrantel peak in the 
chromatogram of the Assay preparation corresponds to that 
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in the chromatogram of the Standard preparation , obtained 
as directed in the Assay for pyrantel pamoate. 

Mterobial eruimeration fests <61} and Tests for speci- 
fied mkroorganfsms (62)—The totaf aerobic microbiaf 
count does not exteed 1000 efu per g, and Ehe total com- 
bined molds and yeasts count does not exceed 100 cfu per 
g. Tablets meet the reguirements of the test for absence of 
tscherichia coli 

Uniform ity of dosage untls (905>: The reąuirements for 
dosage unirormity are met if the amount of tvermectm and 
pyrantel pamoate in each of the 10 dosage units as deter- 
mined from the Content Uniformity method !ies within the 
rangę of 75.0% to 125,0% of the Tabel claim, and the RSD 
is less than or equal to 7%. 

If not morę than 3 unlts are outside the rangę of 75,0% 
to 125.0% of label daim, and no unit is outside the rangę 
of 75.0% to 1 35.0% of label daim, or if the RSD is greater 
than 7%, or if both conditions prevail, test 20 additional 
units. The reguirements are met if not morę than 3 units of 
the 30 are outside the rangę of 75.0% to 125.0% of Jabel 
daim, and no unit is outside the rangę of 75,0% to 135,0% 
of label daim and the RSD of the 30 dosage units does not 
exteed 9%, 

pH (791); between 4 and 6, in a solution prepared as 
rollows. Grind about 15 g of Tablets in a blender. Transfer 
10 g of the coarse powder thus obtained to a blender jar, 
adcf250 mL of water, previously adjusted to a pH of 7.0 
with 0.01 N sodium hydroxide or 0.01 N hydrach loric acid, 
and blend for about 5 minutes. Allow to settle, and filter a 
portion of the supernatant, Determine the pH of the filtrate, 
Assay for Evermectin— 

Mobile phase —Prepare a mixture of acetonitrile, metha- 
nol, 0.05 M monobasic sodium phosphate, and water 
(1130:670:200:5), adjust with phosphoric acid to a pH of 
3.0, and degas. Make adjustments if necessary (see System 
Suitability under Chromatography (621)). 

Diluent —Prepare a mixture of methanol and water 
(95:5). 

Alumina column —Add about 30 mL of water to about 
500 g of neutraf alumina, and shake for about 2 hours on a 
redprocating shaker. Add about 4 g of the resulting suspen- 
sion to a 10-mm x 10~cm chroma tographk tubę fitted with 
a stopcock, tapping the sides of the column to facilitate 
settling of the alumina to a height of between 5 and 6 cm. 
Prepare a separate column for each solution to be tested. 

Standard stock solution —Prepare a sofution of USP 
lvermectin RS in methanol having a known concentration of 
about 0,28 mg of USP lvermectin RS per mL. Transfer 
4,0 ml of thls solution and 5.0 mL of water to a 100-roL 
vo!umetnc fiask, dilute with methanol to volume, and mix. 
Transfer 5,0 mL of this solution to a second 100-mL volu- 
metric fiask, dilute with Diluent to volume, and mix, This 
solution contains about 0.56 pg of USP Ivermectin RS per 
mL, 

Standard preparation —Transfer 15,0 ml of the Standard 
stock solution to a 50-mL centrifuge tubę, add 4,0 mL of 
water, and mix on a vortex mixer Extract this solution with 
10 mL of hexanes by shaking for about 10 minutes. Centri¬ 
fuge, and discard the hexanes layer, Repeat the extraction 
with 5 mL of hexanes by shaking for 5 minutes. Centrifuge, 
and discard the hexanes layer. Add the aqueous layer to the 
Alumina column , and allow to elu te. Discard the first 2 mL of 
eluant, and collect the next 5 mL of eluant in a stoppered 
tubę, 

A ssoy s tock solu tion —G ri n d a n acc u ra te ly we i g h ed Ta b I et 
until it Is completely broken up and free from lumps and 
transfer to a screw-capped, wide-mouth, amber bottle of 
appropriate volume. Add an accurately measured volume of 
Diluent to the bottle to obtain the estimated concentration 
of ivermecdn of about 0,55 pg per ml. Cap the bottle, and 
mix on a vortex mixer for about 1 minutę. Ultrasonicate for 
15 minutes then mechanically shake for an additional 


30 minutes. Centrifuge a portion of the suspension thus ob¬ 
tained for about 5 minutes. 

Assay preparat!on —Transfer 15.0 mL of the Assay stock so¬ 
lution to a 50-mL centrifuge tubę, add 4.0 mL of water, and 
mix on a vortex mrxer. Proceed as directed under Standard 
preparation , beginning with "Extract this solution/' The solu¬ 
tion thus obtained is the Assay preparation. 

Chromatographic system (see Chromatography <621 )>—The 
liquid chroma tograph is eauipped with a 245-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
LI. The flow ratę is about 1.2 mL per minutę, The column 
temperaturę is maintained at about 30°, Chromatograph 
the Standard preparation , and record the peak areas as di¬ 
rected for Procedurę: the relative retention times are about 
0.8 for component H^Bih and 1.0 for component H 2 8i a ; the 
resolution, R, between the component H z Bi b peak and the 
component H^Bi, peak is not less than 2.5; the column effi- 
ciency determinea from the component H^Bi* peak is not 
less than 2000 theoretical pfates; the tailing factor at 5,0% 
of peak height for the peak is not morę than 2,2; and 
the relative standard deviation for replicate injections deter- 
mined from the sum of the component H 2 B lb peak and the 
component peak is not morę than 2.0%. [notę—A fter 
the column has been used, if the system suitability require- 
ments are not met, regenerate the column as follows, Wash 
the column with 50 mL of water, slowly increasing the flow 
ratę to 1 ml per minutę. Make at least seven 100 -jjL injec¬ 
tions of a dimethyl sulfoxide and water solution (1:1) at 
5-minute intervals using water as a mobile phase. Purge the 
column with 100 mL of methanol, 200 ml of methylene 
chlonde, and again with 100 ml of methanol, slowly in¬ 
creasing the flow ratę to 1 mL per minutę after each sofvent 
changeover. Finalfy, purge the column with Mobile phase , 
increasing the flow ratę to that used for the analysis,] 

Procedurę —Separatdy injcct cqual volumes (about 
100 pL) of the Standard preparation and the Assay prepara¬ 
tion into the chroma tograph, record the chromatograms, 
and measure the responses for the major peaks. Calculate 
the percentage of laoel daim of rvertnectin [component 
HiBi.i (OsLU-iOm) plus component H 2 Bib (C 47 H 7 2 Q-m)] in the 
Tablet taken by the formula: 

1 0Q(P(CsfCv))(ru / r 5 ) 

in which Cs is the concentration, in pg per mL, of USP 
lvermectin RS in the Standard stock sofution; Cu is the nomi¬ 
nał concentration, in pg per mL, of ivermectm in the Assay 
stock solution ; P is the purity of the USP lvermectin RS [per- 
cent (w/w) plus percent (w/w) H 2 B Tb I expressed as a 
decimal; and r u and r* are the sums of the peak areas for 
component H 2 Bi* and component H z Bit> obtained from the 
Assay preparation and the Standard preparation, respectively, 
Assay for pyrantel pamoate—[ notę—U se amber glass- 
ware in preparing Solutions of pyrantel pamoate, and other- 
wise protect the Solutions from un necessary exposure to 
bright light. Complete the Assay for pyrantel pamoate with- 
out prolonged interruption.] 

Extraction solvent ^-Prepare a mixture of tetrahydrofuran 
and trifluoroacetic acid (94:6). 

Mobile phase—Prepare a degassed mixture of acetonitrile, 
water, aretir and, and triethylamine (940:25: 25:10). Make 
adjustments if necessary (see System Suitability under Chro - 
matogrophy (621)), [Notę—I ncreasing the amount of aceto- 
nitrile m the Mobile phase increases retention times.] 

Standard preparation—Prepare a solution of USP Pyrantel 
Pamoate RS in Extraction solvent having a known concentra¬ 
tion of about 1.7 mg per mL. Transfer 4.0 mL of this solu¬ 
tion to a 25-mL vofumetric fiask, dilute with tetrahydrofuran 
to volume, and mix. This solution contains about 0.27 mg 
of USP Pyrantel Pamoate RS per mL, [notę—S labie for 
72 hours if stored at room temperaturę in a dark area,] 

Assay prepara hon—Grind an accurately weighed Tablet 
until it is completely broken up and free from lumps and 
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transfer to a 300-mL stock bottle, add 50.0 mL of Extraction 
soivent, mix, sonicate for about 15 minutes, and shake by 
mechanical means for about 1 hour. Allow to settle, and de- 
cant the supernatant into a second 300-mL bottle. Add a 
second 50-mL portion of Extraction soivent to the stock bob 
tle, and shake by mechanical means for about 1 hour. Alfow 
to settle, and decant the supernatant to the second 300-mL 
bottle. Add a third 50-mL portion of Extraction solvent to the 
stock bottEc, and shake by mechanical means for about 
1 hour. Transfer the contents of the second 300-mL bottle 
to the stock bottle. Rinse the second bottle with 50.0 mL of 
Extraction so!vent t and transfer this rinsing to the stock bot¬ 
tle. Sonicate the stock bottle for about 10 minutes, and cen- 
trifuge a portion of the Uquid. Transfer an accurately meas- 
ured volume of the elear supernatant, equivalent to about 
6.5 mg of pyrantel pamoate, to a 25-mL volumetric fiask, 
dii u te with tetrahydrofuran to volume, and mix. 

Chromatographic system (see Chromotogrophy {62 1))—The 
liquid chromatograph is equipped with a 313-nm detector 
and a 4,6-mm x 25-cm column that contains packing L3. 
The flow ratę ts about 2 mL per minutę. Chromatograph the 
Standard preparation , and record the peak areas as directed 
for Procedurę: the column efficiency determined from the 
pyrantel peak is not less than 8000 theoretical pfates; the 
tailing factor is not morę than 1 . 3 ; and the re!ative standard 
deviation for replicate injections Is not morę than 2 . 0 %. 

Procedure^Separately inject equal volumes (about 10 jaL) 
of the Standard preparation and the Assay preparation Into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Cafcuiate the per- 
centage of label claim of pyrantel pamoate (C^H^NzOaS) in 
the Tablet taken by the formula: 

100 (Q/Cv)(ru/rs) 

in which Cs is the concentration, in mg per mL, of USP 
Pyrantel Pamoate RS in the Standard preparation; Cu is the 
nominał concentration of pyrantel pamoate in the Assay 
preparation; and r u and r s are the pyrantel peak areas od- 
talned from the Assay preparation and the Standard preparo - 
tion, respective!y. [notę —Where the test for Uniformity of 
dosage units has been performed using the Assay for pyrante! 
pamoate procedurę as a test for Content uniformity; use the 
average of these determinatlons as the Assay for pyrantel 
pamoate value.] 


Add the foflowmg: 



Ci? H 42 N 2 OS S 506.70 

17-Qxa-4-azabicydo[14,1.0]heptadecane-5,9-dione, 7,11- 
dihydroxy-8,8,10,12,1 ó-pentamethyl-3-[(1 £>1 -methyl- 
2-(2-methyL44hiazoJyl)ethenyl]-, (T 5,35,75,10^,115,1 2S t 
1 6R)-; 

(1 5,35,75,10R115,125,1 6R)-7 f 11 -Dihydroxy~8,8,l 0,12, 

16-pentamethyl-3-[(£)-l-(2-methylthiazof-4-yl)prop-1 -en- 
2-yl]-l 7-Gxa-4-a2abicyclo[14,1.0]heptadecane-5,9-dione. 
[219989-84-1]. 


DEFINITION 

lxabepilone contains NLT 97.5% and NMT 102.0% of ix- 
abepilone (C^hhiNżGsS), calculated on the anhydrous 
basis. 

IDENTIFICATION 

* A. INFRARED Absorptiow (197): [NOTĘ—Methods de- 

scribed in (197K) or (197A) may be used.] 

* B, The retention time of the major peak of the Sample 

solu tion corresponds to that of the Standard solu tion, as 
obtained in the Assay 

ASSAY 

* Procedurę 

Buffer stock solution: 100 mM tris(hydroxy- 
methyl)aminomethane in water prepared as follows. 
Dlssolve 12.1 g of tns(hydroxymethyl)aminomethane in 
1 L of water and adjust to a pH of 8.5, 

Buffer: 5 mM tris(hydroxymethyl)aminomąthane in 
water, from Buffer stock solution 
Solution A: Acetonitrile and Buffer (10:90) 

Solution B: Acetonitrile and Buffer (90:10) 

Mobile phase: See Tobie 1 . Return to ongtnal condi- 
tions and re-equtlibrate the system for 6 min. 


Table 1 


Time 

(min) 

Solution A 

(%•> 

Solution B 

(%) 

0 

70 

30 

2,5 

70 

30 

10 

60.6 

39.4 

20 

35 

65 

22 

12.5 

87.5 

25 

12.5 

87,5 


Standard solution: 1,0 mg/mL of USP lxabepllone RS 
in acetonitrile. Sonicate to assist the dlssolution. 

Sampfe solution: 1.0 mg/mL of lxabepilone in acetoni¬ 
trile. Sonicate to assist the dissolution, 
Chromatographic system 
(See Chromatograpny (621), System Suita bili ty A 
Modę: LC 

Detector: UV 240 nm 

Column: 4.ó-mm x 25-cm; 5-pm packing LI 

Autosampler temperaturo: 4° 

Flow ratę: 1 .8 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taiiing factor: 0,8-1.5 

Relative standard deviation: NMT 1.0% for six 
injections 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of ixabepilone (C 27 H 42 N 2 O 5 S) 
in the portion of ixabepilone taken: 


Resull - (rv/r$) x (Q/Cu) x 100 

ru = peak response from the Sample solution 

rs = peak response from the Standard sofution 

Cs = concentration of USP lxabepiione RS in the 
Standard solution (mg/mL) 

C u = concentration of lxabeptlone in the Sampie 
solution (mg/mL) 

Acceptance eriteria: 97.5%-1G2.G% on the anhydrous 
basis 

IMPURITIES 
a DrCAWIC IMPURITIES 

Mobile phase, Standard solution, Sampie solution, 
and Chromatographic system: Proceed as directed in 
the Assay . 
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System suitability solution: 1.0 mg/mL of USP lx- 
abepilone System Suitability Mlxture RS in acetonitrile. 
Sonicate to assist the dissofution. 

Sensitivity solution; 0.3 pg/mL of USP lxabepilone RS 
in acetonitrile from Standard solution 
System suitability 

Samples: System suitability solution and Sensitivity 
solution 

Suitability requirements 

Resoiution: NIT 1.0 between ixahppilnnp nxa7ine an¬ 
alog and desmethyl ixabeptlone peaks, System suita¬ 
bility solution 

Signal-to-noise ratio: NLT 10, SensitMty solution 
Analysis 

Sample: Sample solution 

Calcu lale the percentage of each Impurity En the por- 
tion of lxabepiione taken: 

Result = ru/iUru X 0/F)\ + r T } x (1/0 x 1 00 

r u = peak response of each impurity from the 
Sample solution 

F - relative response factor for each indEvEdual 
impurity (see Tobie 2) 

r T = peak response of ixabepllone from the Sample 
solution 

Acceptance criteria; See Tobie 2. Disregard any impu¬ 
rity peak less than 0,03%, 


Table 2 


Na me 

RefatEue 

Retention 

Time 

Relative 

Response 

Factor 

Accep¬ 

tance 

Criteria, 

NMT 

Jxabepifone diol 

0,47 

1.0 

0.15 

lxabeprlone ne 

anaJoq 

0.79 

TO 

0.15 

Desmethyl ixabepilone 

0.85 

KO 

0.4 

lxabe pilone 

1.0 

_ 

_„ 

(Z)-lxabepilone 

1.19 

0,83 

OJ 5 

Any individuaf 
unspecified 
imourity 

— 

TO 

OJ 

Total jmourities 

— 


0,8 


SPECIFIC TESTS 

« Water Determination (921 } t Method % Method la NMT 

0 , 2 % 

■ Bacterial Endotgxins Test <85): It contains NMT 0.32 
USP Endotoxjn Units/mg of ixabepilone. 

ADDITBONAL REQUIREMENT$ 

* Packaging and Storage; Preserye in tEght containers. 
Protect from Irght and storę at 2 C -8T 

* USP REFERENCE Standard* (11) 

USP Endotoxin RS 
USP lxabepi!one RS 

USP lxabepiione System Suitability Mixture RS 
It contains ixabepilone and smali amounts of: 
lxabepilone dlol; 

(4 5,7 /?, 85,95,1 3 14 R, 165)-4,8,13,14-Tetrahyd roxy-5,5, 
7,9,13-pentamethyl-l ó-[(f)-1 -(2-methylthiazol- 
4-yl)prop-1-en-2-yl]a2acyclohexadecane-2,ó“dione. 
C 2 ? HmN, 0,S 524.72 
lxabepilone oxazine analog; 

(1 ft l 2fl,65,75f8ffj 1 S,15S)-2,7,11-Tri hydro xy-2,6 , 8 ,10, 

10-pentamelhyM5-[(£)-l -(2-methylthiazoI-4-yl)prop- 
1 -en-2-yJ]-17-oxa-14-azabicyclo[11.3,1 lheptadec- 
IB-en-9-one, 

C 27 H 42 N 2 O 5 S 506.70 

Desmethyl ixabepilone; 

(1 5,35,75,10R,11 5,125,1ófl)-7, 11 -Dihydroxy-8,8,10,12- 
tetramethyh34(Q-1"(2-methylthiazol-4-yl)prop“1-en- 
2-y l]-l 7-oxa-4-azabicyclo[l 4.1 .Ojheptadecane-5,9- 
dione, 

C2eH4oN 2 Ó s S 492,68 
(i}-lxabepilone; 

(1 5,35,75,10fl,l15,125,16fi)-7J1-Dihydroxy-8 / 8,10,12, 

1ó-pentamethyb3-[(Z)-l -(2-methylthtazo!-4“yl)prop- 
l-en-2-y!]-17-oxa-4-azabioydo[14.1 Ojheptadecane- 
5,9-dione. 

C,;H 42 N,0 5 S 506.70 

[Notę—I t may contain other impurities.] 
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Combined lndex to USP 40 and 
NF 35* Volum@s 1-4 


Page citations refer to the pages of Volumes 1, 2, 3, and 4 of USP 40-NF 35. This index is repeated in its 
entirety in each volume. 


1-2526 Volume 1 
2527-4740 Volume 2 
4741-6778 Volume 3 
6779-7969 Volume 4 


Numbers in angle brackets such as <421) refer to chapter numbers in the General Chapters section. 


A 

Abac avir 

orał solution, 2527 
sulfate, 2531 
tablets* 2528 

and lamivudine tablets* 2529 
Abiraterone 
acetate* 2532 
acetate tablets, 2534 
Absolute 
alcohol* 2329 
ether* 2327 
Absorbable 

dusling powder* 3926 
gelatin film, 4384 
gelatin sponge, 4384 
surgkal suture* 6296 
Absorbent 
cotton* 2327 
gauze, 4382 
odorless paper, 2375 
Acacia* 7495 
syrup* 7495 
Acarbose* 2536 

Acebutolol hydrochtoride* 2537 
capsules, 2538 
Acepromazine maleate* 2540 
injeetion* 2541 
tablets, 2542 

Acesulfame potassium, 7496 
Acetal* 2327 
Acetaldehyde* 2327 
TS* 2411 

Acetaminophen* 2542 
aspirin and caffeine tablets* 2550 
and aspirin tablets, 2549 
butalbital and caffeine capsules, 3090 
butalbital and caffeine tablets, 3091 
and caffeine tablets* 2551 
capsules* 2544 

and {salts of) chlorpheniramine* 
dextromelhorphan* and 
pseudoephedrine, ca psuł es containing at 
least three of the followlng* 2552 


and (salts of) chtoroheniramine* 
dextromethorphan* and 
pseudoephedrine* orał powder 
containing at least three of the 
following* 2555 

and (salts of) chlorpheniramine, 
dextromethorphan* and 
pseudoephedrine, orał solution 
containing at least three of the 
following* 2557 
and (salts of) chlorpheniramine* 
dextmmethorphan* and 
pseudoephedrine* tablets containing at 
least three of the following* 2559 
chlorpheniramine makatę* and 
dextromethorphan hydrobromide 
tablets* 2561 

and codeine phosphate capsules* 2563 
and codeine phosphate orał solution* 2564 
and codeine phosphate orał suspension* 
2565 

and codeine phosphate tablets* 2566 
dextromethorphan hydrobromide* 
doxylamine sucdnate* and 
pseudoephedrine hydrochloride orał 
solution, 2567 

and dtp hen hydra minę citrate tablets* 2569 
diphenhydramine hydrochloride* and 
pseudoephedrine hydrochloride tablets* 
2570 

and hydrocodone bitartrate tablets* 4501 
isometheptene muca te* and 
dichlorałphenazone capsules* 4692 
and oxycodone capsules* 5516 
and oxycodone tabets, 5517 
and pentazocine tablets* 5625 
and pseudoephedrine hydrochloride 
tablets* 2571 
orał solution* 2545 
for effervescent orał solution* 2545 
suppositories, 2546 
orał suspension* 2547 
tablets, 2547 

extended-release tablets* 2548 
and tramadol hydrochloride orał 
suspension* 6538 

and tramadol hydrochloride tablets* 2572 
Acetanifide* 2327 


Acetate 
methyl* 2370 
Acetate buffer* 2340 
TS* 2411 

Acetazofamide* 2577 
for fnjection* 2578 
orał suspension* 2579 
tablets, 2579 
Acetk acid, 2328* 7497 
ammonium acetate buffer T5* 2412 
diluted* 2328* 2353, 7497 
double-normal (2 N), 2424 
gladal* 2328, 2361* 2580 
glacial* TS* 2412* 2415 
and hydrocorttsone otic solution* 4510 
irrigation* 2581 
imetaphosphoric* TS* 2418 
otic solution, 2581 
strong* TS* 2412 

1 M TS* 2411 

2 M TS* 2412 

Acetk acid En peptides* 393 
AcetEt anhydride* 2328 
Acetohexamide* 2581 
tablets, 2582 

Acetohydroxamic actd* 2582 
tablets* 2583 
Acetone* 2328* 7498 
anhydrous* 2328 
buffered* TS* 2328* 2412* 2413 
Acetonitrile* 2328 
spectrophotornetric, 2328 
Ac eto phe nonę* 2328 
p^Acetotoluidide, 2328 
Acetyl aceton e* 2328 
Acetyl chloride* 2328 
Acetylcholine chloride* 2328* 2504 
for ophthalmic solution, 2585 
Acetylcysteine* 2586 

and isoproterenol hydrochloride i nh a la bon 
solution, 2587 
solution* 2586 
W-Acetylglucosamine* 6781 
B-Acetylthio-2-methylpropanoic acid* 2328 
Acetyl tri butyl citrate* 7499 
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Acetyl triethyl ci tratę, 7499 
N-Acetyltyrosine, 6782 
M-Acetyk4yro$ine ethyl ester, 2329 
Acid 

acryfic, 2329 
alpha lipoic, 7076 
dehydroacetk, 7630 
ferric chloride TS, 2412 
ferrous sulfate TS, 247 2 
iminodiatetic, 2365 
sLannous chloride TS, 2412 
stannous chloride T5, stronger, 2412 
Acid-neutrallzing capacity {301}, 316 
Acidulated phosphate and sodium fluoride 
topical solution, 6190 
Acitretin, 2588 
capsules, 2589 

Acoustic emission (1005), 832 
Acrylic acid, 2329 
Activated 
alumina, 2329 
charcoaE, 2329, 3344 
magnesium si lica te, 2329 
Acyclovir, 2591 
capsules, 2592 
for injection, 2592 
ointment, 2593 
orał suspension, 2594 
tablets, 2595 
Adamantane, 2329 
Adapalene, 2596 
gel, 2598 

Ademetionine disulfate tosylate, 6783 
Adenine, 2600 
s uff a te, 2329 
Adenosine, 2600 
injection, 2601 
Adfpfc add, 2329, 7500 
Admfssions 
to NF 35, 7483 
to USP 40 t xxxiii 

Adulteration of dieLary supplements with 
drugs and dróg analog* (2251), 2285 


Aerosol 

Bacitracin and polymyxin B sulfate topical, 
2939 

Benzocaine, butamben, and tetracaine 
hydrochloride topical, 2979 
Benzocaine and menthol topical, 2981 
Benzocaine topical, 2970 
Betamethasone dipropionate topical, 3005 
Dexamethasone sod i u m phosphate 
inhalation, 3679 
Dexamethasone topical, 3671 
Epinephrine bitartrate In hal ad on, 4002 
Epinephrine inhalation, 3999 
Ergotaminę tartrate inhalation, 4023 
Fluticasone propionate and salmeterol 
inhalation, 4303 

Fluticasone propionate inhalation, 4288 
Inhalation and nasat drug products; 
aerosols, sprays, and powders— 
performance gualfLy tests (601), 472 
Isoetharine mesylate inhalation, 4686 
Isoproterenol hydrochloride inhalation, 
4700 

Isoproterenol hydrochloride and 
pbenylephrine bitartrate inhalation, 4702 
Isoproterenol suffate inhalation, 4705 
Lidocaine topical, 4845 
Metaproterenol sulfate inhalation, 5040 


Rolymyxin B sulfate and bacitracin zinc 
topical, 5752 

Povidone-iodlne topical, 5793 
Terb u ta linę sulfate inhalation, 6375 
Thimerosal topical, 6439 
Tolnaftate topical, 6517 
Triamcinolone acetonide topical, 6559 


Agar, 2329, 7501 
Agarose, 2329 
Air, medical, 2602 
Air-helium certified standard, 2329 
Alaninę, 2603 
L-Alanyl-L-glutamine, 6784 
Albendazole, 2604 
orał suspension, 2604 
tablets, 2605 
Al bu men TS, 2412 
Albumin 

bovine serum, 2329 
human, 2606 
rAtbumin human, 7502 
AJbuterol, 2606 
sulfate, 2611 
tablets, 2607 

eKtended-release tablets, 2608 
Alclometasone dipropionate, 2612 
cream, 261 3 
ointment, 2614 
Alcohol, 2329, 2615 

70 percent, 80 oercent, and 90 percent, 
2329 

absolute, 2329 
aldehyde-free, 2329 

alpha-(2-(methyJarnino)ethyI)benzyl, 2330 
amyl, 2329 

tert-amyl, 2329, 2333, 2365 
butyl, 7544 

dehydraled, 2329, 2349, 2616 
dehydrated isopropyl, 2329 
denaturated, 2329 
denaturated, TS, 2414 
determrnation (511), 503 
in dextrose injection, 2619 
diluted, 2329, 7504 
injection, dehycrated, 2618 
isobutyl, 2329 
isopropyl, 2329 
methyl, 2329 
neutralized, 2329, 2373 
phenol TS, 2412 
n-propyl, 2330 
rubbing, 2619 
secondary butyl, 2330 
tertiary butyl, 2330 
Alcoholic 

ammonia TS, 2412 
mercuric brormde TS, 2412 
potassium hydroxrde TS, 2412 
potassium hydroxide TS 2, 2420 
TS, 2412 

Alcoholometric labie, 2523 
Aldehyde dehydrcgenase, 2330 
Alendronate sodium, 2620 
tablets, 2622 
Alfadex r 7505 
AJfentanil 

hydrochloride, 2623 
injection, 2624 
Alfuzosin hydrochoride, 2625 
extended-release tablets, 2626 
Alginates assay (311), 317 
Algrnk acid, 7506 


Alizarin complexone, 2330 
Al kalinę 

borate buffer, 2340 
cupric ci tratę TS, 2412 
cupric dtrate TS 2, 2412 
cupric iodide TS, 2412 
cupric tartrate TS, 2412 
mercuriopotassium iodide TS, 2412 
phosphatase enzyme, 2330 
picrate TS, 2412 
pyrogallol TS, 2420 
sodium hydrosulfite TS, 2412 
Alkyf (Cl 2-15) benzoate, 7507 
Al kyIph e noxypo lye thoxyeth a n oi, 2330 
Allan toin, 2631 
Allopurinol, 2632 
orał suspension, 2634 
tablets, 2634 
Allyl isothioeyanate, 2635 
Almond ofl, 7507 
Almotriptan 
tablets, 2638 
Almotriptan malate, 2635 
Aloe, 2639 
Alpha 

lipoic acid, 7076 
Alpha-chymotrypsin, 2330 
Alpha cyciodextrin hydrate, 2330 
Alpha-(2-(methyIamino)ethyI)benzyI aIcohol, 
2330 

Alphanaphthol, 2330 
Alphazuftne 2C, 2407 
Alprazolam, 2641 
orał suspension, 2642 
tablets, 2642 

extendcd-rclcasc tablets, 2644 
orally disintegrating tablets, 2648 
Afprenolol hydrochloride, 2330 
Alprostadil, 2649 
injection, 2652 
Alteplase, 2652 
for injection, 2655 

Alternative mkrobiological sampftng methods 
for no ns te rile inhaled and na sal products 
(610), 501 
Altretamine, 2658 
capsules, 2658 
Alum, 2330 

ammomum, 2330, 2659 
potassium, 2381, 2660 
Alumina, 2330 
activated, 2329, 2330, 2333 
anhydrous, 2330 

aspirin, coderne phosphate, and magnesia 
tablets, 2883 

aspirin, and magnesia tablets, 2877 
aspirin, and magnesium oxide tablets, 

2878 

magnesia, and cafcium carbonate 
chewable tablets, 2663 
magnesia, calctum carbonate, and 
simethicone chewable tablets, 2664 
magnesia, and calcium carbonate orał 
suspension, 2662 
magnesia, and simethicone orał 
suspension, 2666 

magnesia, and simethicone chewable 
tablets, 2668 

and magnesia orał suspension, 2660 
and magnesia tablets, 2661 
magnesium carbonate, and magnesium 
oxide tablets, 2671 

and magnesium carbonate orał suspension, 
2669 

and magnesium carbonate tablets, 2670 
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Al u min a (continued) 

and magnesium trisriicate orał suspension, 
2672 

and magnesium trisilicate tablets, 2673 
Aluminon, 2330 
Aluminum, 2330 
a c eta te topi cal solution, 2674 
Chforide, 2674 
chlfirnhydrate, 767S 
chlorohydrate solution, 2676 
chlorohydrex polyethylene glycol, 2671 
chlorohydrex propylene glycol, 2678 
dichlorohydrate, 2678 
dic h iorohyd ra te so l u ti o n, 26 79 
dichlorobydrex polyethylene glycol, 2661 
dichlorohydrex propylene gtycol, 2681 
hydroxide gel, 2682 
hydroxide gel, dried, 2682 
hydroxide gel capsules, dried, 2683 
hydroxide gel tablets, dried, 2683 
monostearate, 7509 
oxide, 7510 

oxide, add-washed, 2330 
phosphate gel, 2684 
potassium sulfate, 2331 
sesquichforohydrate, 2684 
sesquichlorohydrate solution, 2685 
sesqutchlorohydrex polyethylene glycol, 
2685 

sesquichlorohydrex propylene glycol, 2686 
subacetate topical solution, 2686 
sulfate, 2687 

su I fale and ca Id um acetale tablets for 
topical sofution, 2688 
zirconium octachlorohydrate, 2689 
zirconium octachlorohydrate solution, 

2690 

zirconium octachlorohydrex gly, 2691 
zirconium octachlorohydrex gly solution, 
2692 

zirconium pen ta chloro hydra te, 2693 
zirconium pen ta chloro hydra te solution, 
2694 

zirconium pentachlorohydrex gly, 2695 
zirconium pentachlorohydrex gly sol u Li on, 
2696 

zirconium tetrachJorohydrate, 2697 
zirconium Łetrachiorohydrate solution, 

2698 

zirconium tetrachlorohydrex gly, 2699 
zirconium tetrachlorohydrex gly solution, 
2700 

zirconium tnchlorohydrate, 2701 
zirconium tnchlorohydrate solution, 2702 
zirconium trichlorohydrex gly, 2703 
zirconium tri chloro hydrę* gly solution, 
2704 

Atuminum {206}, 260 
Aluminum sulfate 

and caidum acetale for topical solution, 
2687 

Amantadtne hydrochloride, 2705 
ca psuł cs, 2706 
orał solution, 2707 
Amaranth, 2331 
TS, 2412 

Amdnonide, 2707 
cream, 2708 
ointment, 2709 
American ginseng, 6786 
capsules, 6790 
extract, powdered, 6789 
powdered, 6787 
tablets, 6792 


Amifostine, 2709 
for injection, 2710 
Amlkacin, 2712 
sulfate, 2713 
sulfate injection, 2714 
Amilortde hydrocfaforide, 2714 
and hydrochlorothiazide tablets, 2717 
tablets, 2715 
Amiloxate, 2719 
Aminoacetic add, 2331 
4-Aminoantipyrine, 2331 
Amlnobenzoate 
potassium, 2720 
potassium capsules, 2722 
potassium for orał solution, 2723 
potassium tablets, 2724 
sodium, 2724 
Aminobenzoic add, 2 725 
gel, 2726 

topical solution, 2127 
p -Aminobenzoic add, 2331 
2-Aminobenzonitrile, 2331 
Aminocaproic acid, 2727 
injection, 2728 
orał solution, 2728 
tablets, 2729 

4-Amino-6-chloro-1,3-benzenedisulfonamide, 
2331 

4-Amino-2-chlorobenzoic add, 2331, 2346 
2-AmEno-5 chlorobenzophenone, 2331, 2346 
7 - Am i n o d es acetoxycep ha I osp o ra n i c ac id, 
2331 

2-Ammoethyi diphenylborinate, 2331 
1 -{2-Amin oethyt)pi perazi ne, 2331 
Aminoglutethimide, 2729 
tablets, 2731 

Aminoguanidine bkarbonate, 2331 
2-Aminoheptane, 2331 
W^Ammohexamethyieieimine, 2331 
Aminohippurate sodicm injection, 2732 
Aminohippuric add, 2732 
4-Amino-3-hydroxy' 1 maphthalenesulfonic 
acid, 2331, 2331 
Aminotevulinic acid 
hydrochloride, 2733 
Amino methacrylate copolymer, 7511 
1,2,4-Aminonaphlholsulfonic acid, 2331 
AminonaphthoJsulfoni: acid TS, 2412 
Aminopentamide sulfate, 2734 
injection, 2734 
tablets, 2735 

2- Aminophenol, 2331 

4-Aminophenol in acetaminophen-conlaining 
drug products (227), 288 
m-Aminophenol, 2331 
p-Aminophanol, 2332 
Aminophylline, 2735 
injection, 27 37 
orał solution, 2739 
rectal solution, 2741 
suppositories, 2742 
tablets, 2742 

delayed-release Idbfets, 2744 

3- Amino-l-propanol, 2332 
3-Aminopropionic acid, 2332 
Aminosalicyiate sodium, 2745 

tablets, 2747 
Aminosaltcylic acid, 2748 
tablets, 2750 

3-Aminosalicylic acid, 7332 
Amiodarone 

hydrochloride injection, 2753 
Amiodarone hydrochloride, 2751 
orał suspension, 27 55 


Am Straż, 2756 
concentratę for dip, 2757 
Amitriptyllne hydrochloride, 2758 
and chlordiazepoxlde tablets, 3358 
injection, 2759 

and perphenazine tablets, 5652 
tablets, 2759 
Amtodipine 

Orał suspension, 2760 
and benazepril hydrochloride capsules, 
2761 

and valsartan tablets, 2763 
valsartan and hydrochlorothiazide tablets, 
2767 

Amlodipine besylate, 2772 
tablets, 2773 
Ammonia 
aicoholic TS, 2412 
detector tubę, 2332 
N 13 injection, 5369 
nitrate TS, silver, 2420 
solution, diluted, 2332 
solution, strong, 7513 
spirit, aromatic, 2775 
TS, 2332, 2412 
TS 2, 2412 
TS aicoholic, 2412 
TS strong er, 2412 
water, stronger, 2332, 2395, 2412 
water, 25 percent, 2332 
Ammonia-ammoniuni chtoride buffer TS, 
2412 

Ammoniacal potassium ferrieyanide TS, 2412 
Ammonia-cyanide TS, 2412 
Ammoniated cupric oxide TS, 2412 
Amnionio meUiduylale copolymer, 7513 
dispersion, 7515 
Ammonium 
acetate, 2332 
acetale TS, 2412 
alum, 2659 
bi carbonate, 2332 
bisulfate, 2332 
bromide, 2332 
carbonate, 2332, 7516 
carbonate T$, 2412 
carbonate TS 2, 2412 
ehloride, 2332, 2775 
chloride-ammonium hydroxide TS, 2412 
chloride injection, 2775 
chloride, potassium gluconate, and 
potassium citrate orał solution, 5781 
chloride delayed-release tablets, 2776 
chloride TS, 2412 
citrate, dibasic, 2332, 2350 
citrate, ferric, 2776 
citrate for orał solution, ferric, 2777 
di hydro gen phosphate, 2332 
fiuoride, 2332 
forma te, 2332 
glycyrrhizate, 7516 
hydroxide, 2332 
hydroxlde ti N, 2332 
moJybdate, 2332, 2777 
molybdate injection, 2778 
molybdate TS, 2413 
nitrate, 2332 
nitrate, ceric TS, 241 3 
nitrate TS, sitver, 2420 
oxalate, 2332 
oxalate TS, 241 3 
persulfate, 2332 
phosphate, 7517 
phosphate, dibasic, 2332, 2351 
phosphate, dibasic, TS, 2413 
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Ammonium (contmued) 
phosphate, monobask, 2332 
polysiilfTde TS, 241 3 
pyrrolidinedithiocarbamate, 2332 
pyrrolidinedithiocarbamate, saturated, TS, 
2413 

retneckate, 2332 
reineckate TS, 2413 
sulfamate, 2332 
sulfate, 2332, 7518 
sulfate, cupric TS, 2414 
sulfate, ferric TS, 2415 
sulfide T5, 2413 
thiocyanate, 2332 

thiocyanate, tenth-normal (OJ N), 2424 
thiocyanate T5, 2413 
vanadate, 2332 
vanadate TS, 2413 
Ammonium hydroxide 

1 M TS, 241 3 

2 M T5, 241 3 
Amobarbital sodium, 2779 

for injection, 2779 

and secobarbital sodium capsules, 6133 
Amodiaquine, 2780 
hydrochloride, 2781 
hydrochloride tablets, 2781 
Amoxapine, 2782 
tablets, 2784 
AmoxidIIin, 2785 
botuses, 2786 
capsules, 2787 

and clavulanate potassium for orał 
suspension, 2791 

and davulanate potassium tablets, 2792 
and c!avulanfc acid extended-release 
tablets, 2793 

for injectable suspension, 2788 
intramammary infuslon, 2787 
orał suspension, 2788 
for orał suspension, 2789 
tablets, 2789 

tablets for oraf suspension, 2790 
Amphetamine 
sulfate, 2796 
sulfate tablets, 2797 
Amphotericin 8, 2798 
cream, 2799 
for injection, 2799 
lotto n, 2799 
omtment, 2800 
Ampicillin, 2800 
boluses, 2805 
capsules, 2806 

for injectable suspension, 2808 
for injection, 2807 

and probenedd for orat suspension, 2811 
sodium, 2812 
soluble powder, 2808 
and sulbactam for injection, 2813 
for orał suspension, 2809 
tablets, 2810 
Amprolium, 2814 
so lubłe powder, 2814 
orał soiution, 2815 
Amyl 

acetate, 2329, 2333, 2365 
alcohol, 2333 
nitrite, 2815 
nitrite inhalant, 2816 
a-Amylase, 2333 
Amylene hydra te, 7519 
tert-Amyl alcohol, 2333 
Anagrellde 
capsules, 2818 


hydrochloride, 2816 
Analysis of biological assays (1034), 950 
Analytical data—interpretation and treatment 
(1010), 836 

Analytical instrument qualification (1058), 
1137 

Analytical procedures for recombmant 
therapeutic mortoclonal antibodies <129), 
221 

Anastrozole, 2819 
tablets, 2820 

Ancillary materials for celi, gene, and tissue- 
engineered procucts <1043), 982 
Andrographis, 6793 
extract, powdered, 6797 
powdered, 6795 
Anethole, 7519 
(£)-Anethole, 2333 
Angustifofta 

extract, powdered echinatea, 6928 
powdered echmacea, 6926 


Anhydrous 

acetone, 2328 

alumina, 2333 

barium chloride, 2333 

calcium chloride, 2333 

caldum phosphate, dibasic, 3151 

citiic acid, 3454 

cupric sulfate, 2333 

dibasic sodium phosphate, 2333 

magnestum perchlorate, 2333 

magnesium sulfate, 2333 

methanol, 2333 

potassium carbonate, 2333 

sodium acetale, 2333 

sodium carbonate, 2333 

sodium phosphate, monobask, 2393 

sodium sulfate, 2333 

sodium sulfite, 2333 


Anfleridine, 2822 
hydrochloride, 2824 
hydrochloride tablets, 2824 
injection, 2823 
Anilinę, 2333 
blue, 2333 
sulfate, 2333 

Animal drugs for tse in animal feeds (1152), 
1568 

Anron-exchange resin 
strong, Ifghtly cross-linked, in the chloride 
form, 2333 

50- to 100-mesh, styrene-divinylbenzene, 
2333, 2396 

styrene-dm nyl benzen e, 2333 
p^Anisaldehyde, 2334 
Ankę oll, 7521 
p-Anisidine, 2334 
Anisole, 2334 
Annotations 
to NF 35, 7484 
to USP 40 , xxxvi 
Antazolinę phosphate, 2825 
Anthracene, 2334 
Anthralin, 2826 
cream, 2827 
ointment, 2828 

Anthrax vaccine adsorbed, 2828 


Anthrone, 2334 
TS, 241 3 

Antlbiotics—mlcrobial assays (81), 143 
Antkoagulant 

citrate dextrose solution, 2832 
ci tratę phosphate dextrose solution, 2833 
citrate phosphate dextrose adenine 
solution, 2834 
heparin solution, 4474 
sodium citrate solution, 2836 
Anti-D reagent, 2334 
Anti-D (Rh u ) reagent, 2334 
Anti-factor Xa and antl-factor ila assays for 
unfractionated and Iow molecular weight 
heparins (208), 266 
Antifoam reagent, 2334 
Antihuman globulin reagent, 2334 
Antimicrobiai 

agents—content (341), 318 
effectiveness testing (51), 111 
Antimony 

pen lach Joride, 2334 
potassium tartrate, 2836 
sodium tartrate, 2837 
tri chloride, 2335 
tri chloride TS, 2413 
Antipyrine, 2837 

and benzocaine otic solution, 2838 
benzocaine, and phenyiephrine 
hydrochloride otic solution, 2839 
Antithrombin III, 2335 
human, 2840 

Apomorphine hydrochloride, 2841 
tablets, 2843 

Apparent intrinsic dissolution—dissolution 
testing proccdurcs for rotating disk and 
stationary disk (1087), 1273 
Applications of mass spectrometry (1 736), 
2093 

Applications of nu elear magnetic resonanee 
spectroscopy (1761), 2115 
Application of water activity determination to 
nonsterile pharmaceutical products (1112), 
1416 

Apradonidine 
hydrochloride, 2843 
ophthalmic solution, 2844 
Aprepitant, 2845 
capsules, 2846 
Aprobarbital, 2335 
Aprotinin, 2848 
injection, 2851 

Ardtumomab injection, technetium Tc 99m, 
6335 

Argatroban, 2852 
Arginme, 2854 
capsules, 6798 
hydrochloride, 2855 
hydrochloride injection, 2856 
tablets, 6799 
Aripiprazole, 2857 
orally disintegrating tablets, 2860 
tablets, 2858 
Aromat k 
castor oll, 3235 
elixir, 7521 
Arsaniiic acid, 2861 
Arsenazo III acid, 2335 
Arsenie 

in reagents, 2324 
trioxide, 2335 
Arsenie (211), 272 
Artkaine 

hydrochloride, 2862 
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Articaine (contlnued) 
hydrochloride and epinephrine injection, 
2864 
Artides 

admrtted to NF 35 by supplements, 7483 
admitted to USP 40 by supplements, xxxiii 
induded In USP 39 but not induded in 
USP 40, xxxv 

appearing in USP 40 that were not 
induded in USP 39 induding 
supplements, xxxiv 
of tncorporation, xxviii 
Artides of botankal origin <561), 426 
Aseorbic acfd, 2335, 2865 
Injection, 2866 
orał solution, 2867 
tablets, 2867 
10% TS, 2413 
Ascorbyl palmitate, 7521 
Ashwagandha rooL, 6800 
extract, powdered, 6804 
powdered, 6802 
Asian ginseng, 6805 
extract, powdered, 6808 
powdered, 6807 
tablets, 6809 
Asparagine, 7522 
L-Asparagine, 2335 
Aspart 

insulin, 4608 
Aspartame, 7523 
acesulfame, 7524 
Aspartic acid, 2868 
l-Aspartic acfd, 2335 
Aspirin, 2869 

acetaminophen and caffeine tablets, 2550 
and acetaminophen tablets, 2549 
a I um i na and magnesia tablets, 2877 
alumina and magnesium oxide tablets, 
2878 

boluses, 2870 

butalbital, and caffeine capsules, 3093 
butalbital, caffeine, and codeine phosphate 
capsules, 3096 

butalbital, and caffeine tablets, 3094 
and butalbital tablets, 3091 
caffeine, and dihydrocodelne bitartrate 
capsules, 2881 
capsules, 2871 

delayed-release capsules, 2872 
carisoprodoJ, and codeine phosphate 
tablets, 3212 

and carisoprodol tablets, 3211 
codeine phosphate, alumina, and 
magnesia tablets, 2883 
and codeine phosphate tablets, 2882 
effervescent tablets for orał solution, 2876 
orphenadrine ci tratę and caffeine tablets, 
5462 

and oxycodone tablets, 5518 
and pentazoeine tablets, 5627 
suppositories, 2872 
tablets, 2873 
tablets, buffered, 2874 
delayed-release tablets, 2875 
extended-release tablets, 2876 
Assay 

alginates <311), 317 
antibiotlcs, lodometrrc (425), 353 
for titric add/dtrate and phosphate (345), 
323 

cobafamin radiotracer (371), 324 
dexpanthenof (115), 203 
epinephrine (391), 331 
folk acid (411), 345 


niacin or niadnamide (441), 361 
riboflavin (481), 386 
single-steroid (511), 400 
for steroids (351), 324 
thramine (531), 407 
vltamin A (571), 454 
vftamin activity (177), 242 
vitamin D (581), *62 
vitamin E (551), 419 
Assays 

antibiotics—mkrooiaf (81), 143 
design and analysis of biolog kał (111), 

199 

Insulin (121), 205 

Assessment of drug product performance— 
bioavailability, bioequivalence, and 
dissolution (1090), 7 288 
Assessment of drug product leachables 
associated with pharmaceulica! packaging/ 
delivery Systems (1664), 2035 
Assessment of extractabfes associated with 
pharmaceutical pa:kaging/dełivery systems 
(1663), 2020 
Asiaxanthin esters, 6310 
Astermzole, 2885 
tablets, 2885 
AstragaJus root, 6872 
dry extraci, 6817 
powder, 6815 
Atenolol, 2886 

and chlorthalidone tablets, 2890 
injection, 2887 
orał solution, 2888 
tablets, 2888 
Atenolol compounded 
orał suspension, 2889 
Atenolol compounded, veterinary 
orał suspension, 2889 

Atomie absorption spectroscopy (852), 773 
Atomie absorption spectroscopy—Lheory and 
practice (1852), 2201 
Atomie masses, 2522 
Atomie weights, 2521 
Atomoxetine 
capsules, 2893 

Atomoxetine hydrochloride, 2891 
Atorvastatln calcium, 2894 
Atovaquone, 2898 
orał suspensbn, 2900 
Atracurium besylate, 2901 
injection, 2903 
Atropinę, 2904 
sulfate, 2905 

sulfate and diphenoxylate hydrochloride 
orał solution, 3815 

sulfate and diphenoxyiate hydrochloride 
tablets, 3816 
sulfate injection, 2906 
sulfate ophthalmic ointment, 2907 
sulfate ophthalmic solution, 2908 
sulfate tablets, 2909 
At ta pu tg i te, activated, 2909 
colloidal, 291 0 
Aurothroglucose, 291C 
injectable suspension, 2911 
Automated radiochemtcal syntliesis apparatus 
(1015), 851 

AuxEfiary packaging components (670), 558 
Avobenzone, 2911 
Azaperone, 2912 
injection, 2912 
Azatadine maleate, 2913 
tablets, 2914. 

Azathioprine, 2914 
oraf suspension, 2916 
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sodium for injectton, 2917 
tablets, 2916 

Azelastine hydrochloride, 2918 
Azithromydn, 2920 
capsules, 2924 
for injection, 2925 
for orał suspension, 2928 
tablets, 2929 
A/o violet, 2407 
Aztec marigold zeaxanthin 
extract, 6819 
AzLreonam, 2932 
injection, 2933 
for injection, 2934 
Azure A, 2335 


B 

Bocilbs iubtilis subsp, suhtilis Menaquinone-7 
Extract, 7101 
Bacitracin, 2936 
for injection, 2937 
methylene disalkylate, soluble, 2938 
methylene disalicylate soluble powder, 
2939 

neomycin and polymyxin B sulfates and 
hydrocortisone acetate ointment, 5314 
neomycin and polymyxin B sulfates and 
hydrocortisone acetate ophthalmic 
ointment, 5314 

neomycin and polymyxin B sulfates and 
lidocaine ointment, 5315 
and neomycin and polymyx»n B sulfates 
ointment, 5313 

and neomycin and polymyxin B sulfates 
ophthalmic ointment, 5313 
and neomycin sulfate ointment, 5302 
ointment, 2938 
ophthalmic ointment, 2938 
and polymyxrn B sulfate topica! aerosol, 
2939 

zinc, 2940 

zinc, neomycin and polymyxin B sulfates, 
and hydrocortisone ointment, 5316 
zinc, neomycin and polymyxin B sulfates, 
and hydrocortisone ophthalmic 
ointment, 531 7 

zinc, neomycin and po!ymyxin B sulfates, 
and hydrocortisone acetate ophthalmic 
ointment, 5317 

zinc, neomycin and polymyxin B sulfates, 
and lidocaine ointment, 5318 
zinc and neomycin and polymyxin B 
sulfates ointment, 5315 
zinc and neomycin and polymyxin B 
sulfates ophthalmic ointment, 5316 
zinc and neomycin sulfate ointment, 5303 
zinc ointment, 2941 
/inr and polymyxln B sulfate topical 
aerosol, 5752 

zinc and polymyxin B sulfate ointment, 
2942 

zinc and po!ymyxin B sulfate ophthalmic 
ointment, 2943 

zinc and polymyxin B sulfate topica! 

powder, 5753 
zinc soluble powder, 2942 
Baclofen, 2943 
orał suspension, 2944 
tablets, 2945 
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Bacopa, 6821 
extract, powdered, 6824 
powdered, 6822 
Bacterial 

alkallne protease preparation, 2335 
endotoxins test (85), 163 
Bacteriostatk 

sodium chloride injection, 6183 
wat Bf for injection, 671 7 
Balances (41 ), 111 
Balsalazlde disodium, 2946 
ca psuł es, 2948 
Banaba leaf, 6825 
extract, dry, 6828 
powder, 6827 
Bandagę 
adhesive, 2949 
gauze, 29 49 
Barbital sodium, 2335 
Barbituric acid, 2336 
Barium 

acetate, 2336 
chloride, 2336 

chloride, anhydrous, 2333, 2336 
chloride dihydrate, 2336 
chloride TS, 2413 
hydroxide, 2336 
hydroxlde limę, 2950 
hydroxide TS, 2413 
ni tratę, 2336 
nitrate TS, 2413 
sulfate, 2950 

sulfate for suspension, 2953 
sulfate pastę, 2951 
sulfate suspension, 2952 
sulfate tablets, 2954 
Basic fuchsin, 2336 
BCG llve, 2954 
BCG yaccine, 2955 
Bedomethasone, 2336 
Bedomethasone dipropionate, 2955 
Bedomethasone dipropionate compounded 
orał solution, 2956 
Beef extract, 2336 
Behenoyl polyoxylglycerłdes, 7525 
Belladonna 
leaf, 2956 
extract, 2958 
extract tablets, 2959 
tincture, 2959 

Benazepril hydrochloride, 2959 
and amlodipine hydrochloride capsules, 
2761 

tablets, 2961 

Benazepril hydrochioride compounded, 
yeterinary 

orał suspension, 2963 
Bendroflumethiazide, 2963 
and nadobl tablets, 5265 
tablets, 2964 

Benoxinate hydrochloride, 2965 
and fłuorescein sodium ophthalmic 
solution, 4248 
ophthalmic solution, 2965 
Sentonite, 7526 
magma, 7529 
purified, 7527 
Benzaldehyde, 2336, 7529 
elixir, compound, 7530 
Benzalkonium chloride, 2336, 7531 
solution, 7533 

Benzamidine hydrochloride hydrate, 2336 
Benzaniłide, 2336 
Benzene, 2336 
Benzenesulfonamide, 2336 


Benzenesulfony! chloride, 2336 
Benzethonium ch'oride, 2966 
co ncen tratę, 2966 
topical solution, 2967 
tincture, 2967 
Benzhydrol, 2336 
Benzocaine, 2968 
to pi cal aerosol, 2970 
and antipyrine Dtic solution, 2838 
antipyrine, and phenylephrine 
hydrochloride otic solution, 2839 
butamben, and tetracaine hydrochloride 
topical aerosol, 2979 
butamben, and tetracaine hydrochloride 
gel, 2979 

butamben, and tetracaine hydrochloride 
ointmeni, 2980 

butamben, and tetracaine hydrochloride 
topical solution, 2981 
cream, 2971 
gel, 2972 
lozenges, 2973 

and menthol topical aerosol, 2981 
ointment, 2975 
otic solution, 2976 
topical solution, 2977 
Benzole 

add, 2336, 2983 
and sallcyflc acids ointment, 2984 
Senzorn, 2985 
tincture, compound, 2985 
Benzonatate, 2986 
capsules, 2986 
Benzophenone, 2336 
p-Benzoquinone, 2336, 2386 
Benzoyl 
chloride, 2336 

peroxide and erythromycin topical gel, 
4038 

peroxide gel, 2988 
peroxlde, hydrous, 2987 
peroxide lotfoą 2989 
N-Benzoyl-L-arginine ethyl ester 
hydrochloride, 2336 
3-Benzoylbenzoic add, 2336 
Benzoylformk acid, 2337 
Benzphetamlne hydrochloride, 2337 
Benztroptne mesy la te, 2990 
injection, 2990 
tablets, 2991 
Benzyl 

alcohol, 7535 
benzoate, 2992 
benzoate lotlon, 29 92 
2-Benzylaminopy idine, 2337 
1-Benzylimidazole, 2337 
Benzylpenicilloyl oofyłysinę 
concemrate, 2993 
injection, 2994 

Benzyltrimethylammonium chloride, 2337 
Beta carolene, 2994 
capsules, 2995 
preparat!on, 6830 
Betadex, 7537 

sulfobutyl ethe” sodium, 7539 
Beta glucan, 6831 
Betahistine hydrochloride, 2997 
Betaine hydrochloride, 2998 
Betamethasone, 2998 
acetate, 3002 

acetate and betamethasone sodium 
phosphate injectable suspension, 3010 
acetate jand gentamicin sulfate ophthalmic 
solution, 4393 
benzoate, 3003 
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benzoate gel, 3003 
cream, 2999 
dipropionate, 3004 
dipropionate topical aerosol, 3005 
dipropionate and dotrimazole cream, 3529 
dipropionate cream, 3006 
dipropionate lotion, 3006 
dipropionate ointment, 3007 
sodium phosphate, 3008 
sodium phosphate and betamethasone 
acetate injectable suspension, 3010 
sodium phosphate injection, 3009 
orał solution, 3000 
Lablets, 3001 
yalerate, 3011 
valerate cream, 3012 
valerate and gentamicin sulfate ointment, 
4394 

yalerate and gentamicin sulfate otic 
solution, 4395 

yalerate and gentamicin sulfate topical 
solution, 4396 
yalerate lotlon, 3013 
yalerate ointment, 3014 
Betanaphthol, 2337 
TS, 2413 
Betaxolol 

hydrochloride, 3015 
ophthalmic solution, 3016 
tablets, 301 7 

Bethanechol chloride, 3018 
injection, 3019 
orał solution, 3020 
orał suspension, 3021 
tablets, 3021 

Beta-I acta masę, 2337, 23 77 
BibenzyJ, 2337, 2351 
Bita lutami de, 3023 
tablets, 3024 
Bilberry 

extract, powdered, 6834 
Bile salts, 2337, 2391 
Bioburden contro) of nonsteriie drug 
substances and products (1115}, 1423 
Biocompatibility of materials used in drug 
containers, medkal devkes, and implants, 
the (1031), 907 
Biolog ical 

assay chapters—overview and glossary 
(1030), 896 

assay yafidatton (1033), 935 
ind i ca tors—resis tance performance tests 
(55), 114 

indicators for sterillzation (12295), 1831 
reactiyity tests, in vitro (87), 169 
reactiyity tests, in vivo (88), 1 72 
Biolog i cs (1041), 981 

Biotechnolog/ products: stabiilty testing of 
b i o tec h nol og ica 1/ b i o fog ical p roducts, 
guality of (1049), 1062 
Biotechnology-deriyed articles 
amino acid analysis (1052), 1093 
knelertrir fnrusing (1054), 1113 
peptide mapping (1055), 1116 
polyacrylamide gel electrophoresis (1056), 
1123 

total protein assay (1057), 1130 
Biotechnology products derived from celi 
lines of human or animal origin, yiral safety 
evaluation of (1050), 1067 
Biotin, 3025 
capsules, 3026 
tablets, 3027 
Biperiden, 3028 
hydrochloride, 3028 
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Biperiden (continued) 
hydrochloride tablets, 3029 
lactate mjection, 3030 
Biphenyl, 2337 
2,2-Bipyridane, 2337, 2356 
Bis(4-sulfobutyl) etber disodium, 2338 
Bisacodyl, 3031 
rectal suspension, 3032 
suppositones, 3032 
delayed-release tablets, 3033 
4,4'-Bis(4-aminomaphthylazo)*2 l 2'' 
stilbenedisulfonic add, 2338 
Bis{2-ethylhexyj) 
maleate, 2338 
(phosphoric acid), 2338 
phthalate, 2338 
sebacate, 2338 
Bismuth, 2338 
citrate, 3034 

iodide TS, potasslum, 2419 
milk of, 3034 

nitrate pentahydrate, 2338 
ni tratę, 0.01 mol/L, 2424 
subcarbonate, 3035 
subgallate, 3036 
subnitrate, 2338, 3037 
subsalicylate, 3037 
subsalicylate magma, 3039 
subsafrcylate orał suspens i on, 3040 
subsalicylate tablets, 3041 
sulfite, 2407 
sulfite agar, 2338 
Bisoctrizole, 3042 
Btsoprolof fumarate, 3043 
and hydrochlorothiazide tablets, 3045 
tablets, 3044 
Sis(tnmethylsilyl) 
acetamide, 2338 
trifluoroacetamide, 2338 
trifluoroacetamide with 
trimethylchlorosilane, 2338 
Biuret reagent T5, 2413 
Black cohosh, 6836 
fluidextract, 6842 
powdered, 6838 
powdered ex traci, 6840 
tablets, 6843 
Black pepper, 6845 
extracl, powdered, 6849 
powdered, 6847 
Bleomydn 
for injection, 3046 
sulfate, 3047 


Blood 

Blood, 2338 

Group Ai red blood cells and blood group 
B red blood celfs, 2338 

Crouping reagent, anti-A, grouping 
reagent, anii-B, and qrouping reagent, 
anti-AB, 2338 

Technetium Tc 99m red blood cells 
injection, 6349 


Blue 

B, orace t, 2408 
B T5, oracet, 2418 
G TS, briiliant ,2413 
tetrazolium, 2339 
tetrazolium TS, 2413 


Board of trustees 
USP Convention (7015-2020), xi 
Boiling or distilllng rangę for reagent*, 2324 
Boldine, 2339 
Boluses 

amoxidl!in, 2786 
ampicillin, 2805 
aspirin, 2870 

dihydrostreptomyrin sulfate, 3772 
neomycin, 5300 
phenylbutazone, 5677 
tetracydine, 6399 
Borage seed olł, 6850 
capsules, 6851 
Boric add, 2339, 7542 
(-)-Bomyl acetate, 2339 
Boroń trifluoride, 2339 
14% Boroń Łufluoride-methano!, 2339 
Boswellia serrala, 6852 
extract, 6853 
Botanicaf 

extracts (565), 452 

origin, rdentification of artides of <563), 
440 

Bovine collagen, 2339 
Bovine serum (1024), 853 
7 percent bovine serum albumin certified 
standard, 2339 

Branched polymeric sucrose, 2339 
Bretylium tosyiate, 3048 
jn dextrose injection, 3049 
Injection, 3048 
Briiliant 

blue G TS, 2413 
green, 2407 
yellow, 2407 
Brinzolamide, 3049 
ophthalmic suspens on, 3051 
Bromefain, 2339 
Bromine, 2340 
sodium acetate TS, 241 3 
tenth-normal (0.1 N), 2424 
TS, 2413 

et-Bromo-2'-acetonaphthone, 2340 
p-Bromoaniline, 2340 
TS, 2413 
Bromocresol 
blue, 2407 
blue TS, 2413 
green, 2407 

green-methyl red TS, 2413 
green sodium salt, 2407 
green TS, 2413 
purple, 2407 
purple sodium salt, 2407 
purple TS, 2413 
Bromocriptme mesylate, 3052 
capsules, 3053 
tablets, 3054 

Bromodiphenbydramine hydrochloride, 3056 
and codeine phosphate ora! solution, 3057 
orał solution, 3056 

Rrnmofluoromethane, 2340 
Bromophenol blue, 2407 
sodium, 2407 
TS, 2413 

N-Bronnosucdnimide, 2340 
Bromothymol blue, 2407 
TS, 2413 

Brompheniramrne maleate, 3057 
injection, 3059 

and pseudoepheddne sulfate orał solution, 
3060 

orał solution, 3059 
tablets, 3059 


Brudne sulfate, 2340 
Budesonide, 3061 


Buffer 

Acetate TS, 2411 

Acetic acid-ammonium aretateTS, 2412 
Acetone buffered, TS, 2412, 2413 
Acid phthalate, 2340 
Alkalrne borate, 2340 
Hydrochlorfc add, 2340 
Neutralrzed phthalate, 2340 


Buffered acetone TS, 2413 
Buffers, 2340 

Buffer Solutions, 2340, 2409 
acetate buffer, 2340 
alka linę borate buffer, 2340 
hydrochloric acid buffer, 2340 
neutralized phthalate buffer, 2340 
phosphate buffer, 2340 
Bulk den sity and tapped derrsity of powders 
(616), 505 

Bulk pharmaceutkal exdpients—certificate of 
anafysis <1080), 1252 
Bulk powder sampling procedures (1097), 
1324 

Bumetanide, 3063 
injection, 3063 
tablets, 3064 

Bupivacarne hydrochloride, 3065 
in dextrose injection, 3067 
and epinephrine injection, 3068 
injection, 3066 
Buprenorphine 
hydrochloride, 3069 
Buprenorphine compounded, veterinary 
buccal solution, 3069 
Bupropton hydrochloride, 3070 
tablets, 3072 

extended-release tablets, 3073 
Buspirone hydrochloride, 3080 
tablets, 3082 
Busutfan, 3084 
tablets, 3085 
Butabarbftal, 3085 
sodium, 3086 
sodium orał solution, 3087 
sodium tablets, 3088 
Bulalbital, 3089 

acetaminophen, and caffeine capsules, 

3090 

acelammophen, and caffeine tablets, 3091 
aspirin, and caffeine capsules, 3093 
aspirin, caffeine, and codeine phosphate 
capsules, 3096 

aspirin, and caffeine tablets, 3094 
and aspirin tablets, 3091 
Butamben, 3098 

benzocaine, and letraeaine hydrochloride 
topieal aerosol, 2979 
benzocaine, and tetracaine hydrochloride 
gel, 2979 

benzocaine, and tetracaine hydrochloride 
ointment, 2980 

benzocaine, and tetracaine hydrochloride 
topieal solution, 2981 
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Butane, 7543 
Butane-l,2*DEol, 2340 
Butane-1,4-Diol, 2340 
Butane-2,3-Diof, 2340 

1.3- Butanediol, 2340 

2.3- Butanedione, 2340, 2350 
l-Butanesulfonic add sodium salt, 2340 

1.4- Butane sultone, 2340 
Butanol, 2340 
Butoconazole mtrate, 3098 

yaginal cream, 3099 
Butorphanol tartrate, 3099 
injection, 3100 
nasal solution, 3101 
nasal spray, 3102 
Butyl 

acetale, nomnal, 2340 

a I co hol, 2340, 234?, 2375, 7544 

alcohof, normal, 2341 

alcohol, secondary, 2330, 2341, 2387 

alcohol, lertiary, 2330, 2341, 2397 

benzoale, 2341 

ether, 2341 

methacrylate, 2341 

palm! to stearate, 7545 

stearate, 7546 

fh Butyl chloride, 2341, 2346 
tert -Butyl methyi ether, 2341 
G-Butyl aminę, 2341, 2375 
tert- Butyl aminę, 2341, 2375 
4-{Bulylamino)benzoic add, 2341 
Butylated 

hydroxyamsole, 7547 
mButylboronic add, 2341 
tert- B utyldim et hyich Soros! la ne i n N -m e thyI - N- 
tert- b utyfd i methyisHy11 nfiu oroace ta m i d e, (1 
in 100), 2341 
Butylene giycol, 7549 
Butylparaben, 7551 
4-fe/t-Bulylpheno!, 2341 
f-flutylthiol, 2341 
Butyraldehyde, 2341 
Butyric add, 2341 
Butyrolactone, 2341 
Butyrophenone, 2342 


C 

C 13 

for orał solution, urea, 3200 
urea, 3199 
C 14 

capsules, urea, 3201 
Cabergoline, 3104 
tabiets, 3105 
Cadmium 
acetate, 2342 
ni tratę, 2342 
Caffcine, 3106 

acetaminophen and aspirin tabiets, 2550 
and acetaminophen tabiets, 2551 
aspirin and dihydrocodeine bitartrate 
capsules, 2881 

butalbital, and acetaminophen capsules, 

3090 

butalbital, and acetaminophen tabiets, 

3091 

butalbital, and aspirin capsules, 3093 
butalbital, aspirin, and codeine phosphate 
capsules, 3096 

butalbital, and aspirin tabiets, 3094 


citrate tnjectioą 3107 
citrate orał solution, 3108 
and ergotaminę tartrate suppositories, 
4026 

and ergotaminę tartrate tabiets, 4027 
orphenadrfne citrate and aspirin tabiets, 
5462 

and sodium benzoate injectlon, 3109 
Calamine, 3110 

topical suspension, phenolated, 3711 
topical suspension, 3110 
Calcffediol, 3171 
capsules, 3111 
Calcipotnene, 3112 
omtment, 3114 
Calcitonin saimon, 3115 
injection, 3119 
nasal solution, 3119 
Cafdtriol, 3120 
injection, 3121 
Ca! dum 

acetate, 2342, 3122 

acetate and aluminum sulfate tabiets for 
topical solution, 2688 
acetate tabiets, 3124 
ascorbate, 3125 
carbonate, 2342, 3126 
carbonate, alumrna, and magnesia 
chewable tabiets, 2663 
carbonate, alunina, magnesia, and 
simethicone chewable tabiets, 2664 
carbonate, a lun i na, and magnesia orał 
suspension, 2662 

carbonate, chelometric standard, 2342 
carbonate lozenges, 3127 
carbonate, magnesia, and simethicone 
chewable tabiets, 3131 
carbonate and magnesia chewable tabiets, 
3131 

carbonate orał suspension, 3128 
carbonate tabiets, 3129 
caseinate, 2342 
chloride, 2342, 31 34 
chloride, anhydrous, 2333, 2342 
chloride injection, 3135 
chloride TS, 2413 
citrate, 2342, 31 35 
citrate tabiets, 6855 
glubionate syryp, 3136 
gluceptate, 3137 
gluceptate injection, 3137 
gluconate, 37 38 
gluconate injection, 3140 
gluconate tabiets, 3141 
glycerophosphate, 6856 
hydrojcide, 2343, 3142 
hydroxide topical solution, 3143 
hydroxide TS, 2413 
I acta te, 2343, 3143 
lactate tabiets, 3144 
lactobionate, 3144 
levuljnate, 3145 
leyulinate injection, 3146 
and magnesium carbonates orał 
suspension, 3133 

and magnesium carbonates tabiets, 3134 
mtrate, 2343 
pantothenate, 3146 
pantothenate assay (91), 193 
pantothenate, dextro, 2343 
pantothenate, racemic, 3148 
pantothenate tabiets, 3147 
phosphate, anhydrous dibasic, 3151 
phosphate tabiets, dibasic, 3152 
phosphate, tri ba sic, 7552 


phosphate di hydr ate, dibasic, 3749 

polycarbophil, 3153 

propionate, 7553 

saccharate, 3153 

Silicate, 7555 

stearate, 7557 

sucdnate, 3154 

sulfate, 2343, 7558 

sulfate TS, 2413 

undecylenate, 3155 

and yitamin D with mmerals tabiets, 6864 
wlth yitamin D tabiets, 6863 
Calcium acetate 

and aluminum sulfate for topicai solution, 
2687 

Calcium glubionate 
syrup, 3136 

Calcium t.-5-methyltetrahydrofolate, 6858 
capsufes, 6860 
tabiets, 6861 

Calconcarboxylic add, 2343 
triturate, 2343 
Calf thymus DNA, 2343 
d/-Camphene, 2343 
Camphor, 3156 
spirit, 3156 

d-IG-Camphorsulfonic acid, 2343 
dl -7 ChCamphorsulfonic add, 2343 
Canada balsam, 2343 
Candelilla wax, 7559 
Candesartan cilexetil, 3156 
and hydrochforothiazide tabiets, 3159 
tabiets, 3157 
Canola oil, 7559 
Capecitabine, 3163 
tabiets, 3164 

Ca pil! ary electrophoresis (1053), 1105 
Capreomycin 
for Injection, 3167 
sulfate, 3166 
Capric acid, 2343 
Ca pry lic add, 7560 

Caprylocaproyl potyoxylgiycerides, 7561 
Capsatdn, 3167 
Capsicum, 3168 
oleoresin, 31 70 
tincture, 3172 


Capsules 

Acebutolol hydrochloride, 2538 
Acetaminophen, 2544 
Contalomg at least three of the 
folfowing—acetaminophen and (salts of) 
chlorpheniramine, dextromethorphan, 
and pseudoephedrine, 2552 
Acetaminophen and codeine phosphate, 
2563 

Acitretin, 2589 
Acyclovir, 2592 
Altretamine, 2658 

Aluminum hydroxide gel, dried, 2683 
Amantadine hydrochloride, 2706 
Aminobenzoate potassium, 2722 
Amlodipine and benazepril hydrochloride, 
2761 

AmoxreilItn, 2787 
Ampicillin, 2806 
Anagrefide, 2818 
Aprepitant, 2846 
Arginine, 6798 
Aspirin, 2871 
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Capsufes (continued) 

Aspirin, caffeine, and dihydrocodetne 
bitartrate, 2881 
Aspirfn delayed-release, 2872 
Atomoxetine, 2893 
Azithromycin, 2924 
Balsa łazi de disodrum, 2948 
Benzonatate, 2986 
Beta carotene, 2995 
Biotin, 3026 
Borage seed oii, 6851 
Sromocriptine mesylate, 3053 
Butalbital, acetaminophen, and caffeine, 
3090 

Butalbital, aspirin, and caffeine, 3093 
Butalbital, aspirin, caffeine, and codeine 
phosphate, 3096 
Caldfediol, 3111 

Ca Idu m L-5-methyltetrahydrofolate, 6860 
C 14, urea, 3201 
Castor dl, 3234 
Cat's claw, 6872 
Cefador, 3237 
CefadroxH, 3242 
Cefdinir, 3256 
Cephalexin, 3319 
Cephradine, 3328 
Chloral hydrate, 3345 
Chloramphenicof, 3348 
Chlordiazepoxide hydrochlońde ł 3361 
Chlordiazepoxide hydrochloride and 
dldfnium bromide, 3362 
Chlorpheniramine maleate extended- 
release, 3386 

Chlorpheniramine maleate and 
pseudoephedrine hydrochloride 
extended-release, 3389 
Cholecaldferol, 3402 
Cinoxacin, 3425 

Clindamycin hydrochloride, 3478 
Clofaztmme, 3496 
Clofibrate, 3499 

Clomipramlne hydrochloride, 3503 
Cloxadllin sodium, 3534 
Cod lrver oil, 6908 
Crypthecodinium cohnii oil, 6914 
Curcuminolds, 6918 
Cyanocobalamfn Co 57, 3539 
Cyanocobalamin Co 58, 3540 
Cydobenzaprine hydrochloride extended- 
release capsules, 3602 
Cycloserlne, 3612 
Cyclosporine, 3613 
Danazol, 3631 
Dantrolene sodium, 3634 
Demeclocytline hydrochloride, 3646 
Dexlroamphetamine sulfate, 3702 
Diazepam, 3718 

Diazepam extended-release, 3718 
Diazoxtde, 3721 
Dicloxacillin sodium, 3741 
Dicyclomine hydrochloride, 3743 
Didanosine delayed-rdease, 3747 
DlgiLalis, 3763 
Dihyd rotachysterol, 3773 
Diltiazem hydrochloride extended-release, 
3780 

Diphenhydramine hydrochloride, 3803 
Diphenhydramine hydrochloride and 
ibuprofen, 3808 

Diphenhydramine and pseudoephedrine, 
3813 

Disopyramide phosphate, 3825 
Disopyramide phosphate extended-release, 
3826 


Divaiproex sodium delayed-release, 3828 
Docusate calcium, 3849 
Docusate potassium, 3851 
Docusate sodium, 3853 
Doxepfn hydrochloride, 3878 
Doxycycline, 3888 
Doxycydme extended-release, 3889 
Doxycycline hyclate, 3897 
Doyycycline hyclate ddaycd-rdease, 3899 
Dronabmol, 3908 
Duloxetine delayed-release, 3919 
Efavirenz, 3945 
Ephedrine sulfate, 3996 
Ergocaldferol, 4013 
Ergofoid mesylates, 4016 
Erythromycin delayed-release, 4032 
Erythromycin estotate, 4039 
Esomeprazole macnesium delayed-release, 
4059 

Ethchlorvynol, 4098 
Ethosuximrde, 4105 
Etodolac, 4115 
Etoposide, 4122 
Evening primrose oil, 6952 
Fenolibratę, 4154 
Fenoprofen calcium, 4163 
Ferrous gluconate, 4173 
Fexofenadine hydrochloride, 4184 
Fish oil containing omega-3 acids, 6965 
Fish oil containing omega-3 acids, delayed- 
release, 6968 
Flax seed oil, 6969 
Flucytosine, 4223 
Fluoxetme, 4259 
F!uoxetine delayed-release, 4261 
Flurazepam hydraeilonde, 4279 
Flutamide, 4284 
F!uvastatin, 4317 
Cabapentin, 4352 

Calantamine extended-release, 4367 
Cemfibrozif, 4388 
Gtnger, 7001 
Ginkgo, 7008 
Cinseng, American, 6790 
Criseofulvin, 4446 
Cuaifenesin, 4451 
Cuaifenesin and pseudoephedrine 
hydrochloride, 4454 
Cuaifenesin, pseudoephedrine 
hydrochloride, and dextrometborphan 
hyd robrom i de, 4455 
Hydrochlorolhiazide, 4497 
Hydroxyurea, 4538 
HydroxyzEne pamoate, 4545 
Imipramine pamoate, 4576 
Indomethacin, 4596 
Indomethacin extended-release, 4597 
Sodium iodfde I 123, 4635 
Sodium iodide I 131, 4640 
Isometheptene muca te, 
dichloralphenazone, and 
acetaminophen, 4692 
busurbide dlnitrate extended-release, 4/08 
fsotretinoin, 4721 
Isradipine, 4728 
Kanamycin sulfate, 4744 
Ketoprofen, 4750 
Ketoprofen extendecł-release, 4751 
Krill oil, 7066 

Krtll oil delayed-release, 7069 
Lansoprazole delayed-release, 4786 
Levodopa, 4829 
Uncomycin hydrochloride, 4857 
Alpha lipolc acid, 7077 
Lithium carbonate, 4871 


Lomustine, 4878 
Loperamide hydrochloride, 4880 
Loracarbef, 4894 
Loxapfne, 4921 
Lutein, 7079 
Magnesium oxide, 4946 
Meclofenamate sodium, 4980 
Mefenarmc add, 4984 
Menaquinone-7, 7097 
Mesalamine extended-release, 5029 
Methacycline hydrochloride, 5059 
Methoxsalen, 5088 
Methsuximide, 5093 
Melhyltestosterone, 5125 
Metronidazole, 5149 
Metyrosine, 5158 
Mexiletine hydrochloride, 5160 
Milk thistle, 7110 
Minerals, 7113 

Minocycline hydrochloride, 51 76 
Morphine sulfate extended-release, 5232 
Mycophenolate mofetil, 5248 
Nafcillin sodium, 5267 
Nrfedipine, 5352 
Nitrofurantoin, 5362 
Nlzatidine, 5376 

Nortriptyline hydrochloride, 5398 
Oil- and water-sofuble vitamin$ with 
minerals, 7336 

Olanzapine and f!uoxetine, 5418 
Oleovitarnin A and D, 5423 
Omega-3 ethyl esters, 5430 
Omeprazole delayed-release, 5435 
Orlistat, 5456 

Oseltamivlr phosphate, 5467 
Oxadllln sodium, 54/0 
Oxazepam, 5488 

Oxycodone and acetaminophen, 5516 
Gxyte trący cli ne hydrochloride, 5535 
OxytetracycIine and nystatin, 5533 
Pancrelipase, 5557 
Pancrellpase delayed-release, 5558 
Paromomyctn sulfate, 5578 
Penkillamine, 5595 
Phendimetrazine tartrate, 5658 
Phenoxybenzamme hydrochloride, 5669 
Phensuximide, 5672 
Phentermine hydrochloride, 5673 
Phenytoln sodium, extended, 5693 
Phenytoin sodium, prompt, 5696 
Piroxicam, 5739 

Potassium chloride extended-release, 5763 
Potassium perchlorate, 5786 
Prazosin hydrochloride, 5807 
Proc a i na m ide hyd roch I o ride, 5839 
Procarbazine hydrochloride, 5845 
Propranolol hydrochloride extended- 
release, 5892 

Pseudoephedrine hydrochloride extended- 
release, 5906 
Pygeum, 7138 
Quinidine sulfate, 5951 
Quinine sulfate, 5957 
Ramiprfl, 5971 
Rhodlob fosea, 7155 
Ribavirin, 5996 
Rifabutin, 6006 
Rifampin, 6008 
Rifampln and isoniazłd, 6010 
Ritonavir, 6047 
Rrvastigmme tartrate, 6059 
Propafenone hydrochloride extended- 
release, 5876 

5t. )ohn's wort flowerlng top dry extract, 
7172 
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Capsules (continued) 

Sal sal a te, 6104 
Saquinavir, 6107 
Saw palmet to, 7187 
Schizochytrium oil, 7191 
Secobarbital sodium, 6131 
Secobarbital sodium and amobarbital 
sodium, 6133 

Sdeyitine hydrochloride, 6136 
Simethicone, 6161 
Soy isoflavones, 7198 
5tavudine, 6230 
Suffinpyrażone, 6279 
Tacrine, 6300 
Tacrolimus, 6304 
Tamsuiosln hydrochtoride, 6320 
Temazepam, 6359 
Terazosin, 6364 

Te trący dine hydrochloride, 6402 
Tetracycline hydrochloride and nystatin, 
6410 

Thaltdomide, 6414 
Theophylline, 6417 
Theophylline extended-release, 6418 
Theophylline and guaifenesin, 6425 
Thiothixene, 6452 

Tienchi ginseng root and rhizome dry 
extract, 7223 

Tienchi ginseng root and rhizome powder, 
7218 

Tolmetrn sodium, 6515 
Topiramate, 6523 
Triamterene, 6569 

Triamterene and hydrochlorothEazlde, 6571 
Trientine hydrochloride, 6583 
Trlhexyphenidyl hydrochloride exlended- 
release, 6590 

Trimethobenzamide hydrochloride, 6596 
Ubidecarenone, 7234 
Ursodiol, 6629 
Yalproic acid, 6645 
Vancomycin hydrochloride, 6658 
Venlafaxine hydrochloride extended- 
release, 6667 

Yerapamil hydrochloride extended-release, 
6675 

Vinpocetine, 7247 
Vitarmn A, 6700 
Vitanmn E, 6705 

Vitamins with mi nera Is, oil-soluble, 7265 
Vitamins with minerals, oil- and water- 
soluble, 7336 

Vitamins with minerals, water-soluble, 

7423 

Vrtamtns, oil-solubię, 7248 
Vitamins, oil- and water-soluble, 7290 
V3tamins, water-soluble, 7400 
Zaleplon, 6735 
Zidovudine, 6739 
Zonisamide, 6776 


Capsules—dissolution testing and related 
quality attributes (1094), 1316 
Captopril, 3173 

and hydrochlorothiazide tablets, 3176 
ora! solution, 3174 
orał suspension, 3175 
tablets, 3175 
Caramel, 7562 
Caraway, 7562 
oil, 7563 
Carbachol, 31 77 
intraocular solution, 3178 


ophthAlmie solution, 3178 
Carbamazepine, 3179 
orał suspension, 318! 
tablets, 3782 

extended-release tablets, 3184 
Carbamide peroxide, 3186 
topkal solution, 3186 
Carbazole sulfate, 2343 
Carbenicillin 
disodium, 3187 
indanyl sodium, 3187 
indanyl sodium tablets, 3188 
for injection, 3186 
Carbidopa, 3188 

and levodopa eatended-refease tablets, 
3190 

and levodopa orally disintegraling tablets, 
3196 

and Jevodopa tablets, 3189 
Carbinoxamlne maleate, 3197 
pseudoephedrire hydrochloride, and 
dextromethorphan hydrobromide orał 
solution, 5910 
tablets, 3198 

Carbol-fuchsin topical solution, 3198 
Carbomer 
934, 7563 
934S>, 7564 

940, 7566 

941, 7567 
1342, 7568 
copolymer, 7569 
homopolymer, 7572 
interpolymer, 75 75 

Carbon 

C 13 for ora* sclution, urna, 3200 
C 13, urea, 3199 
C 14 capsules, jrea, 3201 
dioxide, 3199 

dioxide detector tubę, 2343 
disulfide, chromatographic, 2344 
disulfide, CS, 2344 
monoxide detector tubę, 2344 
tetrachloride, 2344 
Carbonates 

calcium and magnesium, orał suspension, 
3133 

calcium and magnesium, tablets, 3134 
Carboplatin, 3202 
for injectiori, 3203 
Carboprost 
tromethamine, 3205 
trometbamine injection, 3206 
CarboxyJate (sodium form) cation-exchange 
restn (50- to 100-mesh), 2344 
Carbo xy m et h oxy la minę h e m i h y d roch lo ride, 
2344 

Carbo xy m ethylceiłu lose 
calcium, 7577 
sodium, 3207 
sodium 12, 7580 
sodium, bw-substftuted, 7578 
sodium and miuuuysLalline cellulose, 

7591 

sodium pastę, 3207 
sodium tablets, 3208 
Carboxymethylcełlulose sodium 
enzy ma tically- h y drolyzed ,7581 
Cardamom 
oil, 7584 
seed, 7584 

tincture, compaund, 7584 
Carisoprodol, 3208 

aspirin and codeEne phosphate tablets, 
3212 


and aspirin tablets, 3211 
tablets, 3210 
Carmellose, 7585 
Carmine, 2344 
Carmustine, 3214 
for injection, 3217 
Carprofen, 3218 
tablets, 3219 
Carrageenan, 7585 
Cartedol hydrochloride, 3221 
ophthalmic solution, 3222 
tablets, 3222 
Carvedllol, 3223 
tablets, 3226 
(/ł)-(-)-Carvone, 2344 
Casanthranoi, 3228 
Cascara 

duidentract, aromatic, 3233 
sagrada, 3 229 
sagrada extract, 3230 
sagrada fluldextract, 3233 
tablets, 3232 
Casein, 2344 
hammersten, 2344 
Castor ofl, 3233 
aromatic, 3235 
capsules, 3234 
emulsion, 3235 
hydrogenated, 7586 
polyoxy( 35, 7829 
Catechol, 2344 
Cation-exc hangę resin, 2344 
carboxylate (sodium form) (50- to 100- 
mesh), 2344 
polystyrene, 2344, 2381 
styrene-dmnylbenzene, 2344 
styrene-divinylbenzene, strongly acid i c, 
2344 

sulfonie acid, 2345, 2396 
Cafs da w, 6868 
capsules, 6872 
extract, powdered, 6871 
powdered, 6869 
tablets, 6874 
Cedar oil, 2345 
Cefaclor, 3236 
capsules, 3237 
chewable tablets, 3239 
for orał suspension, 3238 
extended-release tablets, 3240 
Cefadroxrl, 3240 
capsules, 3242 
for orał suspension, 3244 
tablets, 3245 

Cefamandole nafate, 3246 
for injection, 3247 
Cefazolln, 3248 
injection, 3250 
for injection, 3251 
ophthalmic solution, 3252 
sodium, 3252 
Cefdinir, 3254 
capsules, 3256 
for orał suspension, 3258 
Cefepime 

hydrochloride, 3263 
for injection, 3261 
Cefdime, 3265 
for orał suspension, 3266 
tablets, 3267 
Cefmenoxime 
hydrochloride, 3268 
for injection, 3268 
Cefmetazole, 3269 
injection, 3270 
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Cefmetazole (continued) 
for injection, 3270 
sodium, 3271 
Cefonrdd 
for injection, 3271 
sodium, 3272 
Cefope rażone 
injection, 3273 
for injection, 3273 
sodium, 3274 
Ceforanide, 3274 
for injection, 3275 
Cefotaxime 
injection, 3276 
for injection, 3277 
sodium, 3279 
Cefotetan, 3281 
disodium, 3284 
injection, 3282 
for injection, 3283 
Cefotiam 

hydrochloride, 3284 
for injection, 3285 
Cefoxitin 
injectron, 3288 
for injection, 3288 
sod i u m, 3286 
Cefpiramide, 3289 
for injection, 3290 
Cefpodoxime proxeti!, 3291 
for orał suspension, 3293 
tablets, 3293 
Cefprozil, 3294 
for orał suspension, 3297 
tablets, 3298 
Ceftazidime, 3300 
injection, 3301 
for injection, 3301 
Ceftizoxime 
injection, 3304 
for injection, 3304 
sodium, 3303 
Ceftriaxone 
injection, 3305 
for injection, 3305 
sodium, 3307 
Cefuroxime 
axetil, 3310 

axetil for orał suspension, 3311 
axetil tablets, 3312 
injection, 3309 
for injection, 3309 
sodium, 3312 
Celecoxib, 3313 
Cellaburate, 7587 
Cellacefate, 7588 

Cellular and tlssue-based products (1046), 
1002 
Cellulose 
acetate, 7594 
chromatographic, 2345 
microcrystalline, 2345, 7589 
mieroc rys tal linę and 
carboxymethylcelIulose sodium, 7591 
mixture, chromatographic, 2345 
oxidized, 3314 
oxidized regenerated, 3315 
powdered, 7593 
silicified microcrystalline, 7591 
sodium phosphate, 3316 
sodium phosphate for orał suspension, 
3317 

Centella asiatica , 6875 
extract, powdered, 6878 
powdered, 6877 


triterpenes, 6880 
CephaJexrn, 3318 
capsules, 331 9 
hydrochloride, 3321 
for orał suspension, 3319 
tablets, 3320 

tablets for orał suspension, 3321 
Cephabthin 
injection, 3322 
for injecUon, 3323 
sodium, 3323 
Cephapirin 
benzathine, 3325 

benzathine intramammary infusbn, 3326 
for injection, 3324 
sodium, 3327 

sodium intramammary mfusron, 3327 
Cephradine, 3328 
capsufes, 3328 
for injection, 3329 
for orał suspension, 3330 
tablets, 3330 
Cenie 

ammonium nitrate, 2345 
ammonium nitrate TS, 2413 
ammonium n kratą twentieth-normal (0.05 
N), 2424 

ammonium suffatą 2345 
sulfate, 2345 

sulfate, tenth-normal (0.1 N), 2424 
Cesium chloride, 2345 
Cetirizine hydrochloride, 3331 
and pseudoephedrine hydrochloride 
extended-release tablets, 3338 
orał solution, 3333 
tablets, 3334 

oraliy disintegrating tablets, 3336 
Cetostearyl alcohol, 7595 
Cetrimide, 2345 
Cetrimonium bromide, 7596 
CetyJ 

alcohol, 7597 
esters wax, 7599 
palmitate, 7599 
Cetylpyridinium chlorde, 3342 
lozenges, 3343 
topical solution, 3344 
CetyJ tri me thylammonium bromide, 2345, 
2362 

Cetyltrimethylammon um chloride, 25 
percent in water, 2345 
Chamom ile, 6881 

Characterization of erystaliine and partially 
crystaJline sollds by X-ray powder 
diffraction (XRPD) (941), 820 
Characterization of crysLalline solids by 
microcalorimetry and solution caforimetry 
(696), 575 
Charcoai 

activated, 2329, 2345, 3344 
Chaste tree, 6883 
powdered, 6885 
powdered, extracL, 6886 
Chemometrics (1039) , 963 
Chenodeoxycholic acid, 2345 
Cherry 
jukę, 7600 
syrup, 7600 
Chinese salvia, 6892 
powdered, 6894 
Chitosan, 7601 
Chloral hydrate, 3345 
capsules, 3345 
orał solution, 3346 
TS, 2414 


ChbrambudJ, 3346 
tablets, 3346 
Chloraminę I, 2345 
Cłiloramphenkoi, 3347 
capsules, 3348 
cream, 3348 

and hydrocortisone acetate for ophthalmic 
suspension, 3352 
injection, 3349 
ophthalmic ointment, 3349 
ophthaJmtc solution, 3350 
for ophthalmic solution, 3350 
otic solution, 3351 
palmitate, 3353 

palmitate orał suspension, 3353 
and polymyxln B sulfate ophthalmic 
ointment, 3352 
sodium succinate, 3354 
sodium succinate for infection, 3355 
ora! solution, 3351 
tablets, 3351 
Chlordiazepoxide, 3356 
and amitriptyline hydrochloride tablets, 
3358 

hydrochloride, 3359 
hydrochloride capsules, 3361 
hydrochloride and clidinium bromide 
capsules, 3362 
tablets, 3357 
Chlorhexidine 
acetate, 3364 

acetate topical solution, 3366 
gluconate ora! rinse, 3368 
g! lico na te solution, 3367 
gluconate topical solution, 3370 
hydrochloride, 3371 
Chlorhexidine gluconate 
topical gel, 6779 
Chbrtde 

cobaltous, T5, 2414 
fenie, TS, 2415 
ferrous tetra hydra te, 2360 
gold, 2361 
goid, TS, 2416 
pfatinie, 2380 
platinic, TS, 2419 
In reagenty 2325 
stannous, 7905 
and sulfate (221), 287 
Chłonne, 2345 
detector tubę, 2345 
TS, 2414 

m-Chloroacetaniłide, 2345 
p-Chforoacetanifide, 2345 

1 -Ch I oro ada man ta n e, 2 346 

2- Chbro-4-aminobenzoic acid, 2346 
5-Chbro-2-aminobenzophenone, 2346 

3- Chbroaniline, 2346 
p-Chloroaniline, 2346 
Chlorobenzene, 2346 

4- ChJorobenzoic acid, 2346 
m-Chlorobenzok add, 2346 
4-Chlorobenzophenone, 2346 

1- Chlorobulane, 2346 
Chlorobutanol, 7605 
Chforocresol, 7606 

2- Chtoroethanol, 2346 

2 -C hf o roe t hy lam \ n e mon o hy d rochbride, 

2346 

Chloroform, 2346 
alcohol-free, 2346 
methyl, 2346 
Chlorogenic acid, 2346 
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Chloro methy lated poły s ty rene-d ivi ny Ibe nzene 
anion-exchange resin, 2346 

1- Chbronaphthalene, 2346 

4- Chloro-l-naphthol, 2346 

2- Chloranrcotinic acid, 2346 
2-Cbbro-4-nitroaniline, 99%, 2346 
Chlorophyllin copper complex sodium, 3373 
Chloroplatmic add, 2346 
Chloroprocaine hydrochbride, 3374 

injection, 3375 
Cbbraguine, 3376 
hydrochbride injection, 3376 
phosphate, 3377 
phosphate orał suspension, 3378 
phosphate tablets, 3379 

5- Chbrosalicylic add, 2347 
Chlorothiazide, 3380 

and methy Ido pa tablets, 5101 
and reserplne tablets, 5990 
sodfum for injection, 3383 
orał sus pen sion, 3380 
tablets, 3382 
1 “Chbro-2,2,2- 

t r i fł u o roethy k hlo rodlf luoro methy I e th e r, 
2347 

Chlorotrimethyisilane, 2347, 2402 
Chloroxylenol, 3383 
Chlorpheniramine 

dextromethorphan, pseudoephedrme, 

(salts of), and acetaminophen, capsules 
containing at least three of the 
following, 2552 

dextromethorphan, pseudoephedrine (salts 
of), and acetaminophen, orał powder 
containing at least three of the 
foli owi ng, 2555 

dextromethcrphan, pseudoephedrine (salts 
of), and acetaminophen, orał sol u ti on 
containing al least three of the 
following, 2557 

dextromethorphan, pseudoephedrine (salts 
of), and acetaminophen, tabfets 
containing at least three of the 
following, 2559 
maleate, 3385 

maleate extended*release capsules, 3386 
maleate injection, 3387 
maleate, pe nici I lin C proca i ne, 
dihydrostreptomycln suIfale, and 
dexa methasone injectable suspens ion, 
5612 

maleate and pseudoephedrine 
hydrochbride extended-release capsules, 
3389 

maleate and pseudoephedrine 
hydrochbride orał solution, 3390 
maleate orał solution, 3388 
maleate tablets, 3388 
maleate, acetaminophen, and 
dex trom ethorp ha n hydro b ram i d e 
tablets, 2561 
Chlorpromazine, 3391 
hydrach łon de, 3392 
hydrochbride injection, 3392 
Hydrochloride orał concentrate, 3392 
hydrochloride syrup, 3393 
hydrochbride tablets, 3394 
suppositories, 3391 
Chbrpropamide, 3394 
tablets, 3395 
Chlortetracycline 
bisulfate, 3395 
hydrochloride, 2347, 3396 
hydrochloride olntment, 3397 
hydrochloride ophthalmic olntment, 3397 


hydrochloride soluble powder, 3397 
hydrochloride tabfets, 3398 
and sulfamethazine bisuffates soluble 
powder, 3396 
Chlorthalidone, 3398 
and a ten olol tablets, 2890 
and donidine hydrochbride tablets, 3511 
tablets, 3399 
Chbrzoxazone, 3399 
tablets, 3400 
Chocolate, 7606 
syrup, 7607 
Cholecaldferof, 3401 
capsules, 3402 
solution, 3403 
Cholestane, 2347 
Cholestanol, 2347 
Cholesterol, 2347, 7607 
Chofesteryl 
benzoate, 2347 
n-heptylate, 23^7 
C hol eslyra minę 
resin, 3404 

for orał sus pens łon, 3405 
Cholinę 

bltartrate, 6896 
chbride, 2347, 6898 
Chondrailin sulfata sodium, 6899 
and glucosamine tablets, 7012 
glucosamine, and methylsulfonylmethane 
tablets, 7019 
shark, 6903 
tabfets, 6902 

Chromate, sodium, Cr 51 injection, 3407 
Chromatographic 
cotumns, 2436 
fulleris earth, 2347 
n-beptane, 234? 
magnesium oxide, 2347 
reagents, 2347 
silica gel, 2347 
sllka gel mixture, 2347 
siticeous earth, 2347 
sificeous earth, silanized, 2347 
solvent hexane, 2347 
Chroma tography (621), 508 
Chromalography, ion (1065), 1197 
Chromie chloride, 3405 
injection, 3406 
Chromium 

Cr 51 edetate injection, 3407 
Cr 51 injection, sodium chromate, 3407 
picolinate, 690ó 
picolinate tablets, 6907 
potassium sulfate dodeca hydra te, 2347 
trioxide, 2347 
Chromogenie 

substrate for amidolytic test, 2347 
Chromotrope 2R, 234 7 
Chromotropk aeitf, 2347, 2391 
disodium salt, 2347 
T5, 2414 

CI iy m a 11 yps i n, 3408 
for ophthalmic solution, 3409 
Cidopirox, 3410 
ola minę, 3412 
olamine cream, 3413 
ofamine topical suspenslon, 3414 
topical solution, 3411 
Ctdofovir, 3414 
injection, 3415 
Cilastatin 

and imipenem For injectable suspension, 
4572 

and imipenem for injection, 4571 
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sodium, 3417 
Cilostazol, 3418 
tablets, 3419 
Cimetidine, 3420 
hydrochbride, 3423 
injection, 3421 

in sodium chbride injection, 3422 
tablets, 3422 
Cinchonidine, 2347 
Cinthonjne, 2347 
Cinoxacin, 3424 
capsules, 3425 
Ciprofioxactn, 3426 

and dexamethasone otk suspension, 3436 
extended-release tablets, 3433 
hydrochbride, 3428 
injection, 3429 
ophthalmic ointment, 3431 
ophthalmic solution, 3431 
tablets, 3432 
CIsapride, 3438 

Cisapride compounded, veterinary 
injectbn, 3438 
orał suspension, 3439 
Cisatracurium besylate, 3440 
injection, 3442 
Cispiatin, 3444 
for injeciion, 3446 
Citabpram 
hydrobromide, 3451 
orał solution, 3448 
tablets, 3449 
□tratę 

cupric TS, alkaline, 2412, 2414 
cuprk TS 2, alkaline, 2412, 2414 
Cltric add, 2348 
anhydraus, 2348, 3454 
and magnesium carbonate for orat 
solution, 4936 

magnesium carbonate, and potassium 
citrate for orał solution, 4937 
magnesium ox!de, and sodium carbonate 
irrigation, 3458 
monohydrate, 3456 

and potassium citrate orał solution, 5776 
and potassium and sodium bicarbonates 
e(fervescent tablets for orał solution, 
5759 

and sodium citrate orał solution, 6186 
Citfulline, 6907 
Ctadribine, 3459 
injection, 3459 
Cfarithromydn, 3461 
for orał suspension, 3463 
tablets, 3463 

extended~re!ease tablets, 3465 
Clavulanate 
potassium, 3468 

potassium and amoxicillin for orał 
suspension, 2791 

potassium and amoxicillin tablets, 2792 
Clavulanic add 

and amoxtcillin ©xtended-release tablets, 
2793 

□avulanic acid 
and ticardllin injection, 6464 
and ticarcillrn for injection, 6465 
Cleaning glass apparatus (1051), 1092 
Clemastine fumarate, 3471 
tablets, 3472 

Clenbuterol hydrochloride, 3474 
Clidinium bromide, 3474 
and chlordiazepoxide hydrochloride 
capsules, 3362 
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Clindamydn 
hydrochloride, 3477 
hydrochloride capsules, 3478 
hydrochloride orał soEution, 3479 
injectfon, 3475 
for injection, 3476 
pal mi tatę hydrochlonde, 3479 
palm i ta te hydrochloride for orał solution, 
3480 

phosphate, 3481 
phosphate gel, 3483 
phosphate topical solution, 3483 
phosphate topical suspension, 3484 
phosphate vaglnal cream, 3482 
phosphate vaginal fnserts, 3485 
Clioąuinol, 3485 
cream, 3486 

and hydrocortisone cream, 3488 
and hydrocortisone ointment, 3489 
ointment, 3487 

topicaf powder, compound, 3488 
Clobetasol propionate, 3490 
cream, 3491 
ointment, 3492 
topical solution, 3493 
Clocortolone piualate, 3494 
cream, 3495 
Clofazimine, 3495 
capsules, 3496 
Gofibrate, 3498 
capsules, 3499 
Clomiphene ci tratę, 3499 
tablets, 3501 

Clomipramine hydrochloride, 3502 
capsules, 3503 
Clonazepam, 3504 
orał suspension, 3505 
tablets, 3506 

oratly disintegratrng tablets, 3506 
Cl on id i ne, 3508 
hydrochloride, 3509 

hydrochloride and chforthalidone tablets, 
3511 

hydrochloride tablets, 3510 
transdermat system, 3512 
Clopidogrel 
bisulfate, 3515 
tablets, 3517 
Clopidogrel compounded 
orał suspension, 3517 
Cloprostenol 
injection, 3519 
sodium, 3519 

C lora ze pa te dipotassium, 3520 
tablets, 3521 
Gorsu I on, 3523 
and ivermectin injection, 4736 
Gotrimazole, 3524 

and betamethasone dipropionate cream, 
3529 

cream, 3525 
lotion, 3525 
lozenges, 3526 
topical solution, 3527 
vaginal inserts, 3528 
Clove oil, 7608 
Clover, red, 7141 
extract, powdered, 7145 
powdered, 7143 
tablets, 7147 
Cloxadllin 
benzathine, 3531 

benzathine intramammary tnfusion, 3531 
sodium, 3532 
sodium capsules, 3534 


sodium intramammary infusion, 3535 
sodium for orał sdution, 3535 
Clozapine, 3536 
tablets, 3537 
Co 

57 capsules, cyanocobalamin, 3539 

57 orał solution, cyanocobalamin, 3539 

58 capsules, cyanocobalamin, 3540 
Coal tar, 3538 

ointment, 3538 
topical solution, 3538 
Cobalamin radiotracer assay (371 >, 324 
Co bal! 

chloride, 2348 

Co 57 capsules, cyanocobalamin, 3539 
Co 57 orał solution, cyanocobalamin, 3539 
Co 58 capsules, cyanocobalamin, 3540 
nitrate, 2348 
platinum, TS, 2419 
urany! acetate TS, 2414 
Co bal to us 
acetate, 2348 
chloride, 2348 
chloride CS, 241T 
chloride TS, 2414 
Cocaine, 3541 
hydrochloride, 3541 

hydrochloride tablets for topical solution, 
3542 

and tetracaine hyd ochlorides and 
epinephrine topical solution, 3542 
Cocoa butter, 7609 
Coconut 
oil, 7610 

Oil, hydrogenated, 7610 
Codcine, 3546 
phosphate, 3546 

phosphate and aceiaminophen capsules, 
2563 

phosphate and ace;arninophen orał 
solution, 2564 

phosphate and aeetaminophen orał 
suspension, 2565 

phosphate and acetaminophen tablets, 
2566 

phosphate, aspirin, alumina, and magnesia 
tablets, 2883 

phosphate and aspirin tablets, 2882 
phosphate and bromodlphenhydramine 
hydrochloride orał solution, 3057 
phosphate, butaibital, aspirin, and caffeine 
capsules, 3096 

phosphate, carisoprodol, and aspirin 
tablets, 3212 

phosphate and guarfenesin orał solution, 
4453 

phosphate injection, 3547 
phosphate tablets, 3548 
phosphate and promethazlne and 
phenylephrine hydrochloride orał 
solution, 5872 

phosphate ora! solution, 3547 
sulfate, 3548 

sulfate orał solution, 3550 
sulfate tablets, 3551 
and terpjn hyd ratę orał solution, 6383 
Cod ltver oil, 3543 
capsules, 6908 
Coenzyme Q9, 2348 
Cohosh 

bfatk fluidextract, 6642 
Colchidne, 3552 
injection, 355-3 
and probenecid tablets, 5835 
tablets, 3553 


Colestipol hydrochloride, 3554 
for orał suspension, 3555 
tablets, 3555 
Colistimethate 
for injection, 3557 
sodium, 3556 
Colistln 

and neomycin sulfates and hydrocortisone 
acetate otic suspension, 3538 
sulfate, 3557 

sulfate for orał suspension, 3558 
Collagen, 2348 
rat taił, 2348 
Collagenase, 2348 
Collagenase I (89 J), 180 
Collagenase II {89.2), 185 
Collodion, 3559 
flexible y 3560 
Colloidal oatmeal, 3560 
Color 

and achromicity (631), 520 
instrumental measurement (1061), 1172 
Colorimetric Solutions (CS), 2411 
Compactin, 2348 

Completeness of solution (641), 521 
Compound cardamom tincture, 7584 
Congealing temperaturę (651), 527 
Congo red, 2348, 2407 
TS, 2414 

Constitution and bylaws, xxix 
Construct human fibroblasts in bilayer 
synthetic scaffold, 3561 
Construct human fibroblasts in polyglactin 
scaffold, 3565 

Container eon tent for injections (697), 578 
Conuiners 
gfass (660), 534 
performance testing (671), 565 
Container specifications for capsules and 
tablets, 2443 
Coomassie 
blue G-250, 2348 
brłlliant blue R-250, 2348 
Copowdone, 7611 
Copper, 2348 
gluconate, 3575 

Copper sulfate pentahydrate, 2348 
Coriander oil, 7613 
Corn 
oil, 7614 
stareh, 7906 
syrup, 7614 

high fructose syrup, 7618 
syrup solEds, 7621 
Corticotropin 
injection, 3577 
for Injection, 3578 
injection, repository, 3580 
Cortisone, 2348 
acetate, 3582 

acetate injectabfe suspension, 3583 
acetale tablets, 3584 
Cosyntropin, 3585 
Cotton 

adsorbent, 2348 
purified, 3586 
Cotlon (691), 573 
Cottonseed oii, 7623 
hydrogenated, 7623 
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Coundl of expert$ 

(2015-2020), xi 
Cr 51 

edetate injection, thromium, 3407 
injection, sodium chromate, 3407 
Cranberry 

liquid preparation, 6911 


Cream 

Afcbmetasone dipropionate, 2613 
Amdnonide, 2708 
Amphoteridn B, 2799 
Anthralin, 2827 
Benzoeame, 2971 
Betamethasone, 2999 
Betamethasone dipropionate, 3006 
Betamethasone valerate, 3012 
Butoconazole nitrate, vaginal, 3099 
Chloramphenicol, 3348 
C i cl Dp i rox o! a min e, 3413 
Clindamycin phosphate, vaginal, 3482 
Clioquinol, 3486 

Clioquinol and hydrocortisone, 3488 
Cbbetasol propionate, 3491 
Cbcortolone piva!ate, 3495 
Cbtrimazole, 3525 
Cbtrimazole and betamethasone 
dipropionate, 3529 
Crotamiton, 3592 
Desaximetasone, 3666 
Dexamethasone sodium phosphate, 3680 
Di buca i ne, 3724 
Dienestrol, 3751 
Diflorasone diacetate, 3759 
Dioxybenzone and oxybenzone, 379 7 
Estradiol, vagfnal, 4064 
Estropipate, vaginal, 4088 
Ffumethasone pivalate, 4233 
Fluocinolone acetonide, 4240 
Ffuodnonide, 4243 
Ffuoromethobne, 4253 
Fluorouradl, 4258 
Flurandrendide, 4275 
Fluticasone propionate, 4287 
Gentamidn sulfate, 4392 
Gentlan vioJet, 4399 
Halcinonide, 4464 
Hydrocortisone, 4506 
Hydrocortisone acetate, 4512 
Hydrocortisone bu ty ratę, 4515 
Hydrocortisone valerate, 4521 
Hydroquinone, 4531 
Lidocaine and pribcaine, 4854 
Lindane, 4859 
Mafenide acetate, 4928 
Medocydine sulfosalicyfate, 4978 
Methylpred ni solone acetate, 5119 
Miconazole nitra te, 5165 
Mometasone furoate, 5210 
Monobenzune, 5218 
Mupirotin, 5244 
Naftifine hydrochloride, 5269 
Neomydn and polymyxin B sulfates, 5312 
Neomydn and polymyxin B sulfates and 
gramicidin, 5320 

Neomycin and polymyxin B sulfates, 
gramicidin, and hydrocortisone acetale, 
5321 

Neomycin and polymyxin B sulfates and 
hydrocortfsone acetale, 5323 
Neomycin and polymyxin B sulfates and 
lldocaine, 5323 


Neomycin and polymyxin B sulfates and 
pramoxine hydrothloride, 5324 
Neomydn sulfate, 5301 
Neomycin sulfale and dexametha$one 
sodium phosphate, 5303 
Neomycin sulfale and fluocinolone 
acetonide, 5305 

Neomycin sulfate and flurandrenolide, 
5305 

Neomycin sulfate and hydrocortisone, 
5307 

Neomycin sulfate and hydrocortisone 
acetale, 5308 

Neomycin sulfate and methylprednisolone 
acetate, 5311 

Neomycin suffale and triamcinolone 
acetonide, 5326 
Nystatin, 5401 

Nystatin, neomydn sulfate, gramicidin, 
and triamcinolone acetonide, 5404 
Nystatin, neomycin sulfate, thiostrepton, 
and triamcinolone acetonide, 5405 
Nystatin and triamcinolone acetonide, 
5407 

Piroxicam, 5740 
Pramoxine hydrochloride, 5798 
Prednicarbate, 5809 
Prednisobne, 5312 
Sulfadiazine, silver, 6258 
Sulfa, vaginal, triple, 6245 
Tetracaine hydrochloride, 6394 
Tolnaftate, 6517 
Treli nom, 6555 
Triamcinolone acetonide, 6559 


Creatinine, 7624 
Cresol, 7624 
red, 2407 

red-thymol blue TS, 2414 
red TS, 2414 
m-Cresol purpfe, 2348 
TS, 2414 

Cromolyn sodium, 3587 
inhalation powder, 3588 
inhalation soluton, 3588 
nasal solution, 3589 
ophthaimic solution, 3590 
Cfoscarmellose sodium, 7625 
Crospovfdone, 7627 
Grota mi ton, 3592 
cream, 3592 

Cryopreservation of cells (1044), 990 
Crypthecodinium cohn/i ofl, 6912 
ca psuł es, 6914 
Crystallinity (695), 575 
Crystal violet, 2407 
TS, 2414, 2418 
Cupric 

acetate, 2348 

acetate TS, 2414 

acetate TS, stronger, 2414, 24 22 

ammonium sulfate TS, 2414 

chlonde, 2348, 3592 

chloride jnjectlon, 3593 

citrate, 2348 

citrate TS, 2414 

citrate TS, alkalne, 2412, 2414 

dtrate TS 2, alkaline, 2412, 2414 

iodide TS, alkalne, 2412, 2414 

nitrate, 2348 

nitrate hydrate, 2348 

nitrate, tenth-normal (0.1 N), 2425 

oxIde, ammomated, TS, 2412, 2414, 2420 


sulfate, 2348, 3594 
sulfate, anhydrous, 2333, 2348 
sulfate CS, 2411 
sulfate injection, 3595 
sulfate test paper, 2408 
sulfate TS, 2408, 2414 
tartrate, alkaline, solution (Fehling's 
solution), 2425 

tartrate TS, alkaline, 2412, 2414, 2415 
Cupriethylenediamine hydroxide solution, 

1,0 M, 2349 
Curcuminoids, 6917 
capsules, 6918 
tablets, 6919 
Cyanoacetic add, 2349 
Cyanocobafamin, 3596 
Co 57 capsules, 3539 
Co 57 orał solution, 3539 
Co 58 capsules, 3540 
injection, 3597 
tablets, 3597 
Cyanogen brom i de, 2349 
4-Cyanophenol, 2349 
4-Cyanopyridine, 2349 
Cyclam, 2349 
Cydandeiate, 3598 
Cyclizine hydrochloride, 3599 
tablets, 3600 
Cyclobenzaprine 

hydrochloride extended-release capsules, 
3602 

Cyclobenzaprine hydrochloride, 3601 
tablets, 3604 

1,1-Cydobutanedicarboxylic acid, 2349 
a-Cyciodextrin, 2349 
/TCydodextrin, 2349 
Cyclohexane, 2349 
Cydohexanot, 2349 

(1,2-Cydohexylenedinitnio)tetraacetic acid, 
2349 

Cyclohexylmethanol, 2349 
Cydomethicone, 7629 
Cydopentoiate hydrochloride, 3605 
ophthaimic solution, 3606 
Cydophosphamide, 3606 
for injection, 3608 
tablets, 3609 
Cyelopropane, 3610 
Cydoserine, 3611 
capsules, 3612 
Cydosporine, 3612 
capsules, 3613 
injection, 3615 
orał solution, 3616 

Cydosporine compounded, veterinary 
ophthaimic solution, 3617 
Cyproheptadine hydrochloride, 3618 
orał solution, 3619 
tablets, 3619 
Cyromazine, 3620 
Cysteinę hydrochloride, 3621 
injection, 3621 
Cystine, 6921 
L-Cystine, 2349 
Cytarabine, 3622 
for injection, 3623 


D 

Dacarbazine, 3625 
for injection, 3625 
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Dactinomycin, 3627 
for injection, 3627 
Dal tępa rin 
sodium, 3628 
Danażol, 3631 
capsules, 3631 
Dantrolene sodium, 3632 
capsules, 3634 
for injection, 3635 
Dapsone, 3636 
orał suspension, 3637 
tablets, 3638 

Daunarubrdn hydrochloride, 3639 
for injection, 3639 
DEAE-Agarose, 2349 
Decanol, 2349 
Decoąulnate, 3640 
premix, 3640 

Decyl sodium sulfate, 2349 
Deferox aminę mesy la te, 3641 
for Injection, 3642 
Dehydrated a I co hol, 2349 
Dehydroatetic acid, 7630 
Dehydrocholio add, 3643 
tablets, 3643 

DelafieJd's hematoxylin TS, 2414 
Deliverable volume (698) # 579 
De I ta - 8 - tetra hy d roca nn a b i nol, 2398 
Demecarium bromide, 3643 
ophthalmic solo tron, 3644 
Dem edocyc linę, 3644 
hydrochloride, 3646 
hydrochloride capsules, 3646 
hydrochloride tablets, 3647 
orał suspens!on, 3645 
Denatonium benzoate, 7631 
Denaturated alcohol 15, 2414 
Deniges' reagent, 2414 
Den sity of solids <699), 582 
Den tal pastę 

triamdnolone acetonlde, 6561 
Deoxyadenosine tnphosphate, 2349 
Deoxycytidine tnphosphate, 2349 
Deoxyguanosine tnphosphate, 2349 
Deoxydbonudeic add polymerase, 2349 
Deoxythymidine tnphosphate, 2349 
Depyrogenation (1228), 1791 
Depyrogenation by fiitration (1228.3), 1799 
Description and relative solubiltty of USP and 
NF artides, 2453 
DesfJurarte, 3648 

Design, evaluation and characterization of 
viral dearance procedures (1050.1), 1082 
Design and analysis of brologica! assays 
011 ), 199 

Design and deveiopment of biologicaf assays 
<1032), 917 

Desipramine hydrochloride, 3650 
tablets, 3651 
Deslanoside, 3653 
injection, 3654 
Desloratadine, 3655 
tablets, 3656 

orally disintegrating tablets, 3658 
Desmopressin acetale, 3660 
Injection, 3661 
nasal spray, 3662 
Des oges trel 

and ethinyl estradiol tablets, 3663 
Des on i de, 3664 
Desoximetasone, 3665 
cream, 3666 
gel, 3667 
omtment, 3667 
Desoxycholic add, 7631 


Desoxy cort ic osterone 
acetate, 3668 
acetate injection, 3668 
acetate pellets, 3669 
piva!ate, 3669 

pivalate injectable suspension, 3669 
Detection of irradiated dletary supplements 
(2250), 2282 
Dptermination 
methoxy (431), 359 
nitrogen (461), 366 
Deuterated methanol, 2349 
Deuterated water, 2350 
Deuterium 
chloride, 2350 
oxide, 2350, 2350 
Deuterochloroform, 2350 
Devarda's alloy, 2350 
Dexamethasone, 3670 
acetate, 3675 

acetate injectabie suspension, 3676 

topical aerosol, 3671 

and ciprofloxacin otic suspension, 3436 

elixir, 3671 

gel, 3672 

injection, 3672 

and neomycin anc polymyxin 8 sulfates 
ophthalmic ointment, 5319 
and neomycin and polymyxin B sutfates 
ophthalmic suspension, 5319 
ophthalmic suspension, 3673 
pen i ciii i n C proca i ne, dibydrostreptomycin 
sulfate, and chlorpheniramine maleate 
tnjectable suspension, 5612 
sodium phosphate, 3677 
sodium phosphate cream, 3680 
sodium phosphate inhalation aerosol, 3679 
sodium phosphate injection, 3681 
sodium phosphate and neomycin sulfate 
cream, 5303 

sodium phosphate and neomycin sulfate 
ophthalmic ointnent, 5303 
sodium phosphate and neomycin sulfate 
ophthalmic sol u ton, 5304 
sodium phosphate ophthalmic ointment, 

3681 

sodium phosphate ophthalmic solutlon, 

3682 

orał solutlon, 3674 
tablets, 3674 

and tobramycin opnthalmic ointment, 

6500 

and tobramycin ophthalmic suspension, 

6501 

Dexbrompheniramine maleate, 3683 
and pseudoephedrine sulfate ora! solutlon, 
3684 

Dexchlorpheniramine maleate, 3685 
orał solution, 3687 
tablets, 3688 

Dexmedetomidine hydrochloride, 3689 
Dexpanthenol, 3690 
assay <11 5), 203 
preparation, 3691 
Dextran 
1, 3692 
40, 3694 

40 in dextrose injeclion, 3696 

40 in sodium chloride injection, 3697 

70, 3697 

70 in dextrose injection, 3700 
70 in sodium chloride injection, 3701 
high molecular weight, 2350 
Dextrates, 7632 
Dextnn, 2350, 7633 


Dextro calcium pantothenate, 2350 
Dextroamphetamine sulfate, 3701 
capsules, 3702 
tablets, 3703 
Dextromethorphan, 3704 
chlorpheniramine, pseudoephedrine (salts 
of), and acetaminophen, capsules 
containing at least three of the 
following, 2552 

chlorpheniramine, pseudoephedrine (salts 
□0, and acetaminophen, orał powder 
containing at least three of the 
following, 2555 

chlorpheniramine, pseudoephedrine (salts 
of), and acetaminophen, orał solution 
containing at least three of the 
following, 2557 

chlorpheniramine, pseudoephedrine (salts 
of), and acetaminophen, tablets 
containing at least three of the 
following, 2559 
hydrobromide, 3705 
hydrobromide, acetaminophen, 
doxylamine suce i na te, and 
pseudoephedrine hydrochloride orał 
solution, 2567 

hydrobromide, guaifenesin, and 
pseudoephedrine hydrochloride 
capsules, 4455 

hyd robro m ide, ps eud oephed ri n e 
hydrochloride, and carbinoxamine 
maleate orał solution, 5910 
hydrobromide orał solution, 3707 
hydrobromide, acetaminophen, and 
chlorpheniramine maleate tablets, 2561 
Dextnose, 3707 

adeninę solution, anticoagulant citrate 
phosphate, 2834 
anhydrous, 2350 

and dopamine hydrochloride injection, 
3866 

exdpient, 7634 

and half-strength lactated Ringer's 
injection, 6028 
rnjection, 3709 
injection, alcohol in, 2619 
injection, bretylium Losylate In, 3049 
injection, bupivacaine hydrochloride in, 
3067 

injection, dobutamine in, 3843 
injection, magneslum sulfate in, 4953 
injection, potassium chloride rn, 5766 
injection and potassium chloride in 
lactated Ringer% 5769 
injection and sodium chloride injection, 
potassium chloride in, 5767 
injection, tetracaine hydrochloride in, 6397 
injection, theophyltine in, 6423 
injection type 1 and multiple electrolytes, 
3954 

injection type 2 and multiple electrolytes, 
3958 

injection type 3 and multiple electrolytes, 
3961 

and lactated RIngeris injeaion, 6025 
and Itdocaine hydrochloride injection, 

4852 

and modtfred lactated Ringeris injection, 
6030 

and Ringeris injection, 6021 
and sodium chloride injection, 3709 
solution, anticoagulant citrate, 2832 
solution, anticoagulant citrate phosphate, 
2833 

Diacetyl, 2350 


ndex 




ndex 
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Diacetyfated monoglycerides, 7634 
3,3'-Diamfnobenzidine hydroehloride, 2350 

2.3- DiaminQnaphtlialene # 2350 
DiaLomaceous earth, 2350 

fiux-cakined, 2350 
silanized, 2350 
Diatomaceous silica 
caldned, 2350, 2387 
Diatrizonte 
meglumine, 3710 
meglumine and diatrizoate sodium 
injection, 3712 

meglumine and diatrizoate sodium 
solution, 371 3 
meglumine injection, 3711 
sodium, 3713 

sodium and dialrizoate meglumine 
injection, 3712 

sodium and diatrizoate meglumine 
solution, 3713 
sodium injection, 3715 
sodium solution, 3715 
Dfatrizoic add, 3716 
Diaveridine, 2350 
Diazepam, 3717 
capsules, 3718 

extended-release capsules, 3718 
injection, 3719 
tabiets, 3720 

Dlazobenzenesulfonit add T5, 2414 
Oiazoxide, 3720 
capsules, 3721 
injection, 3722 
orał suspension, 3722 
Dibasic 

ammonlum citrate, 2350 
ammonlum phosphate, 2351 
calcium phosphate, anhydrous, 3151 
ca ki urn phosphate dihydrate, 3149 
calcium phosphate tabiets, 3152 
potassium phosphate, 2351, 5787 
sodium phosphate, 6200 
Dibenzyl, 2351 

2,6- Di bromoq u i none-ch lo ri m i de, 2351 
Dibucaine, 3723 
cream, 3724 
hydroehloride, 3725 
hydrochloFide injection, 3725 
ointment, 3724 
DibutyJ 

phthalate, 2351, 7635 
sebacate, 7635 
Dibutylamine, 2351 
Dlbutylammonium phosphate, 2351 

1.3- Dicaffeoylquinit acid, 2351 
Dichloralphenazone, 3726 

isometheptene muca te and 
acetaminophen ca psuł es, 4692 
Dichloroacetic acid, 2351 

2.5- Oichbroaniline, 2351 

2.6- DichIoroaniline, 2351 
o-Dichlorobenzene, 2351 

DIch lorodil iuoromethane, 7636 
1,2-Dichloroethane, 2351 
Di c h lorof! u o rescei n, 2351 
T5, 2414 

D ich lorof Iuoromethane, 2351 

2.6- Dichioroindophenol sodium, 2351 
Dithloromethane, 2351 

2.4- Dichlorod -naphlhol, 2352 

2, 6-D ic h lorop henol - i ndop henol sodiu m, 
2351, 2352 

Dic h loro p henol-1 n doph en o I solu tion, 
standard, 2425 

2.6- Dtchlorophenylacetic actd, 2352 


2,6-D ic h lo roq u i none-c h lori m ide, 2352 
Di ch I o rot e tra H u o roe th a ne, 7637 
Dichlorphenamide, 3726 
tabiets, 3727 
Didazurit, 3728 
Didofenac potassium, 3729 
labfets, 3730 
Didofenac sodium, 3731 
and miso pro stoi delayed-release tabiets, 
3736 

delayed-release tabiets, 3732 
extended-release tabiets, 3734 
Didoxacillin sodium, 3739 
ca psuł es, 3741 
for orał suspenskm, 3742 
Dicydohexyl, 2352 
D icycl ohexy laminę 2352 
Dicydohexyf phthalate, 2352 
DEcyclomine hydroehloride, 3742 
capsules, 3743 
injection, 3744 
orał solution, 3744 
tabiets, 3745 
DidanosEne, 3746 
delayed-release capsules, 3747 
for orał solution, 3749 
tabiets for orał suspension, 3750 
Dienestrol, 3751 
cream, 3751 


Dietary supplements 

M-acetylglucosamine, 6781 
Ademetionine d sulfate tosylate, 6783 
L-Alanyl-L-glutamrne, 6784 
Andrographis, 6793 
Andrographis, powdered, 6795 
Andrographis eatract, powdered, 6797 
Arginine capsules, 6798 
Arginine tabiets, 6799 
Ashwagandha root, 6800 
Ashwagandha root extract, powdered, 
6804 

Ashwagandha root, powdered, 6802 
Astaxar>thln esters, 6810 
Astragalus root, 6812 
Astragalus root dry extraet, 681 7 
Astragalus root powder, 6815 
Aztec marigold zeaxanlhin extract, 6819 
Badtfus subttlis subsp. subtilis 
menaquinone-7 extract, 7101 
Bacopa, 6821 
Bacopa, powdered, 6822 
Bacopa extraci, powdered, 6824 
Ba na ba leaf, 6825 
Banaba leaf dry extract, 6828 
Banaba leaf powder, 6827 
Beta carotene preparation, 6830 
Beta glucan, 6831 
Bilberry extract, powdered, 6834 
Black cohosh, 6B36 
Black cohosh, powdered, 6838 
Black cohosh extract, powdered, 6840 
Black cohosh tabiets, 6843 
Black pepper, 6345 
Powdered black pepper extract, 6849 
Powdered black pepper, 6847 
Borage seed oii, 6850 
Borage seed oil capsules, 6851 
Bosweifia i errat c, 6852 
Bosweifia. serratc extract, 6853 
Calcium cltrate tabiets, 6855 
Calcium l-5-methyltetrahydrofolate, 6858 


Ca I ci um L-5 - m e thy I tetra hy d rof o la te 
capsules, 6860 

Calcium L-5-methyItetrahydrofolate tabiets, 
6861 

Calcium and vitamin D wlth minerals 
tabiets, 6864 

Calcium with yrtamin D tabiets, 6863 
Cat's d a w, 6868 
Cat's cl a w capsules, 6872 
Cal's daw extract, powdered, 6871 
Cat's daw, powdered, 6869 
Cat*s daw tabiets, 6874 
C entella asiatica, 6875 
Centetla asiatica , powdered, 6877 
Centetla asiatica extract, powdered, 6878 
Centetla asiatica triterpenes, 6880 
Chamomile, 6881 
Chastę tree, 6883 
Chastę tree, powdered, 6885 
Chaste tree extract, powdered, 6886 
Chinese salvia, 6892 
Chinese salvia, powdered, 6894 
Cholinę bitartrate, 6896 
Cholinę chloride, 6898 
C hond roi tin sulfate sodium, 6899 
Chondroitin sulfate sodium, shark, 6903 
Chondroitin sulfate sodium tabiets, 6902 
Chromium picolinate, 6906 
Chrom tum picolinate tabiets, 6907 
Citrulline, 6907 
C!over, red, 7141 
Clover, powdered red, 7143 
Clover extract, powdered red, 7145 
Clover tabiets, red, 7147 
Cod liver oil capsules, 6908 
Cohosh, black, fluidextract, 6842 
Cranberry liquid preparation, 6911 
Crypthecodinium ęohnii oil, 6912 
Crypthecodinium cohnii oil capsules, 6914 
Curcuminoids, 6917 
C U rcu m i noi d s capsu les, 6918 
Curcuminoids tabiets, 6919 
Diosmin, 6922 
Echinacea angusti folia, 6923 
Echinacea angustifoiia, powdered, 6926 
Echinacea angusti folia extract, powdered, 
6928 

Echinacea pallida , 6931 
Echinacea pallida , powdered, 6933 
Echinacea pallida, powdered, extract, 6935 
Echinacea purpurea aerial parts, 6937 
Echinacea purpurea , powdered, 6942 
Echinacea purpurea , powdered, extract, 
6944 

Echinacea purpurea root, 6940 
Eleuthero, 6947 
Eleuthero, powdered, 6948 
Eleuthero extract, powdered, 6950 
Evenmg primrose oil, 6951 
Evening primrose oil capsules, 6952 
Fenugreek seed, 6953 
Fenugreek seed powder, 6955 
Fenugreek seed powdered extract, 6958 
Feverfew, 6960 
Fevedew, powdered, 6961 
Fish oil containing omega-3 acids, 6962 
Fish oil containing omega-3 adds capsules, 
6965 

Fish oil containing omega-3 adds delayed- 
release capsules, 6968 
Flax seed oil, 6969 
Flax seed oil capsules, 6969 
Forskohlii, 6970 
Powdered forskohlii, 6972 
Powdered forskohlii extract, 6973 
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Diefary supplements (continued) 
Ganoderma luddum fruitmg body, 6974 
Ganoderma luddum frulting body powder, 
6978 

Cardnio cambogia, 6981 
Cardnia cambogio, powdered, 6982 
Garcinfa hydroxydtrate extract, powdered, 
6983 

Gardn ta indica , 6984 

Gardnia mdica t powdered, 6986 

Garlic, 6987 

Gartic, powdered, 6989 

Garlic extract, powdered, 6991 

Garlic fluidextract, 6992 

Garlic dełayed-release tablets, 6993 

Ginger, 6995 

Ginger, powdered, 6997 

Ginger capsules, 7001 

Ginger tincture, 6999 

Ginkgo, 7003 

Ginkgo extract, powdered, 7005 
Ginkgo ca psuł es, 7008 
Ginkgo tablets, 7010 
Ginseng, American, 6786 
Ginseng, American, capsules, 6790 
Ginseng, American, powdered, 6787 
Ginseng, American extract, powdered, 

6789 

Ginseng, American, tablets, 6792 
Ginseng, Asian, 6805 
Ginseng, Asian, powdered, 6807 
Ginseng, Asian extract, powdered, 6808 
Ginseng, Asian, tablets, 6809 
Glucosamine and chondroitln sulfate 
sodium tablets, 7012 
Glucosamine hydrochlurkle, 7014 
Glucosamine tablets, 7014 
Glucosamine sulfate potassium chlor! de, 
7015 

Glucosamine sulfate sodium chloride, 7016 
Glucosamine and methyisulfonylmethane 
tabłets, 7017 

Glucosamine, chondroitin sulfate sodium, 
and methyisulfonylmethane tablets, 

7019 

Glutamic acid, 7021 
Glutathione, 7022 
Glycyk-glu tarninę, 7023 
Glycyl-L-tyrosine, 7024 
Gol den seal, 7026 

Goldenseal exlract, powdered, 7029 
Gol den seal, powdered, 7027 
Grapę seeds oligomerk proanthocyanidjns, 
7030 

Green tea extract, decaffeinated, 
powdered, 7032 
Guggul, 7034 

Guggul extract, native, 7035 
Guggul extract, punfied, 7036 
Guggul tablets, 7037 
Cymnema, 7038 
Gymnema extract, native, 7041 
Gymnema, powdered, 7040 
Gymnema extract, purified, 7042 
Hawthorn leaf with flower, 7044 
Hawthorn leaf with flower, powdered, 

7046 

Hesperidin, 7048 

Hoty basil leaf, 7049 

Holy basil leaf powdered, 7051 

Holy basil leaf extract, powdered, 7053 

Horse chestnut, 6888 

Horse chestnut, powdered, 6889 

Horse chestnut extract, powdered, 6891 

5-Hydroxy-L-tryptophan, 7227 


japanese honeysuckle flower, 7055 
|apanese honeysuckle flower dry extract, 
7058 

japanese honeysuckle flower powder, 7060 
Krill oil capsules, 7066 
KriII oil delayed-release capsules, 7069 
Licorice, 7072 
Lkorice, powdered, 7073 
Licorice extract, pjwdeied, 7074 
Ground limestona 7075 
Upok acid, aipha, 7076 
Lipofc acid capsules, alpha, 7077 
Ltpok acid tablets. aipha, 7078 
Lutein, 7078 
Lu tein capsules, 7079 
Lutein preparation, 7080 
Lycopene, 7081 
Lycopene preparation, 7083 
Łysinę hydrochloride tablets, 7087 
Malabar-nut-tree, eaf, 7087 
Malabar-nut-tree, eaf, powdered, 7089 
Maiabar-nut-tree, eaf extract, powdered, 
7090 

Maritime pine, 7091 

Maritime pine extract, 7092 

Melatonin, 7094 

Melatonin tablets, 7095 

Menaquinone-7, 7096 

Menaquinone-7 capsules, 7097 

Menaquinone-7 preparation, 7098 

Menaquinone-7 tablets, 7100 

Methylcobalamin, 7102 

Methylcobalamin tablets, 7103 

Methyisulfonylmethane, 7104 

Methyisulfonylmethane tablets, 7105 

Milk thistle, 7106 

Milk thistle, powdered, 7107 

Milk thistle extract, powdered, 7109 

Milk thistle capsules, 7110 

Milk thistle tablets, 7112 

Mi nera ls capsules, 7113 

Minerals tablets, 7121 

Northern schisandra fruit, 7184 

Northern schisandra frutt dry extract, 7185 

Northern schisandra fmit powder, 7187 

Omega-3 acids triglycerides, 7128 

Phytlanthus amarus, 71 31 

Phyllanthus amarus t powdered, 7133 

Potassium ci tratę tabfets, 7134 

Powdered Rhodiola ro$ea t 7151 

Powdered Rhodiola rosea extract, 7152 

Powdered rosemary, 7161 

Pygeum extract, 7136 

Quercetin, 7140 

Rhodiola roseo, 7149 

Rhodiaia rosea capsules, 7155 

Rhodiola rosea tablets, 7157 

Rhodiola rosea tincture, 7154 

R i bose, 7159 

Rosemary, 7160 

Rosemary leaf dry aqueous extract, 7163 
Ruttn, 7164 

5t fohn'5 wort flowering top, 7166 
St john's wort ftowsring top dry extract 
capsules, 7172 

St. ]ohn's wort flowering top extract, dry, 
7169 

St. John's wort flowering top powder, 

7168 

St. john's wort flowering top dry extract 
tablets, 71 73 
Saw palmetto, 7175 
Saw palmetto, powdered, 7177 
Saw palmetto capsules, 7181 
Saw palmetto extract, 7179 


Schizochytrium oii, 7189 
Schizochytrium oil capsules, 7191 
Selenomethionine, 7194 
Sodium ferro u s ci tratę, 7195 
Soy isoflavones capsules, 7198 
Soy lsoflavones extraci, powdered, 7196 
Soy isofiavones tablets, 7200 
Spirulina, 7201 
Splrulfna tablets, 7205 
Sbnging nettle, 7208 
Sting i ng nettle extract, powdered, 7211 
Stinging nettle, powdered, 7210 
Tienchi ginseng root and rhizome, 7213 
Tienchi ginseng root and rhizome dry 
extract capsules, 7223 
Tienchi ginseng root and rhizome dry 
extract, 7221 

Tienchi ginseng root and rhizome powder, 
7216 

Tienchi ginseng root and rhizome powder 
capsules, 7218 

Tienchi ginseng root and rhizome dry 
extract tablets, 7225 

Tienchi ginseng root and rhizome powder 
tablets, 7219 

Tom a to extracl contafnlng lycopene, 7084 
Turmerfc, 7228 
Tumnerrc, powdered, 7230 
Turmerie extract, powdered, 7232 
Ubidecarenone, 7233 
Ubidecarenone capsules, 7234 
Ubidecarenone tablets, 7235 
Ubiquinof, 7236 
UbiquinoJ capsules, 7237 
Valerian, 7238 
Valerian, powdered, 7240 
Valerian extract, powdered, 7241 
Valerian tablets, 7244 
Valerian tincture, 7243 
Vinpocetine, 7245 
Yinpocetine capsules, 7247 
Vinpocetine tablets, 7247 
Vitamin A orał liquid preparation, 6701 
Vftamms capsules, oil- and water-soluble, 
7290 

Vltamins with minerals capsules, bil- and 
water-soluble, 7336 
Vitamins with minerals capsules, water- 
soluble, 7423 

Yitamins with minerals orał solution, water- 
soluble, 7443 

Vitamins with minerals tablets, oil- and 
water-soluble, 7375 
Vitamlns with minerals tablets, water- 
soluble, 7451 

Vitamins tablets, oil- and water-soluble, 
7318 

Vitamins capsules, oil-soluble, 7248 
VStamins capsules, water-soluble, 7400 
Yitamins with minerals orał solution, oii- 
and water-soluble, 7361 
Oil-sofuble yitamins with minerals capsules, 
7265 

Oil-soluble yitamins with minerals orał 
solution, 7275 

Oil-solubie Yitamins with minerals tablets, 
7280 

Yitamins orał solution, oil- and water- 
soluble, 7309 

Oil-soluble vitamins orał solution, 7255 
Vitamins tablets, oil-soluble, 7258 
Vitamins tablets, water-soluble, 7412 
meso-Zeaxanthin, 7470 
meso-Zeaxanthin preparation, 7471 
Ztnc citrate, 7473 
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Dietary supplements (continued) 
Zmc dtrate tablets, 7474 
Zinc and vitamin C lozenges, 7475 


Diethanolamine, 7638 
Diethylamine, 2352 
Diethylamine ph osp hale, 2352 
JV,N-Diethy!aniline, 2352 
Diethyfcarbamazine dtrate, 3752 
tablets, 3753 
Diethylene glycol, 2352 
monoethyl ether, 7640 
stearates, 7642 
succinate poły ester, 2352 
Di(ethylene giycol) methyl ether, 2352 
Diethylenetriamine, 2352 
Di(2-ethylhexyl)phthalate, 2352 
DiethyI phthalate, 7639 
Diethylpropion hydrochloride, 3753 
tablets, 3754 

Diethylpyrocarbonate, 2352 
Diethyf sebacate, 7639 
Diethylstilbestrol, 3755 
injection, 3756 
tablets, 3756 
Diethyl sulfone, 2352 
Diethyltoluamide, 3757 
toptcal solution, 3 757 
pTflorasone diacetate, 3758 
cream, 3759 
ointment, 3759 
Diflunisal, 3759 
tablets, 3760 
Digitalis, 3761 
capsules, 3763 
powdered, 3762 
tablets, 3763 
Digitonin, 2352 
Digitoxin, 3764 
injection, 3764 
tablets, 3765 
Digoxigenin, 2352 
Digoxin, 3766 
injection, 37 67 
orał solution, 3768 
tablets, 3768 

Dihydrocodeine bitartrate, 3769 
aspirin and caffeine capsules, 2881 
Dihydroergotamine mesylate, 3770 
injection, 3771 

24,25- D i hy d rola nos tero!, 2352 
Dihydroquinidine hydrochloride, 2353 
Dihydroquinine, 2353 
DEhydrostreptomydn 
injection, 3773 
sulfate, 3771 
sulfate boluses, 3772 
sulfate, penieillin C proca!ne, 
chforpheniramine maleate, and 
dexamethasone injectable suspension, 
5612 

sulfate and penicillin G procaine injectable 
suspension, 5611 
sulfate and peniciflln G procaine 
intramammary infusion, 5611 
sulfate, penicillin G procaine, and 
prednisolone injectable suspension, 5614 
DiNydrotachysterol, 3773 
capsules, 3773 
orał solutfon, 3774 
tablets, 3774 
Dihydroxyacetone, 3 775 


Dfhydroxyaluminum 
aminoacetate, 3775 
aminoacetate magma, 3776 
sodium carbonate, 3776 
sodium carbonate chewabfe tablets, 3778 

2.5- Dihydroxybenzoic acid, 2353 

2.7- Dihydroxynaphthalene, 2353 

2.7- Di hyd roxyna ph th a lene TS, 2415 

4.5- D i hy d roxy- 3 -{p-su I f o ph enylazo) -2,7 - 
napthalenedisulfonic acid, trisodlum salt, 
2407 

D i lodofI uore sce i n, 2353 
TS, 2415 

Diisodecyl phthalate, 2353 
DHsopropanolamine, 7643 
Diisopropyl ether, 2353, 2357, 2366 
Diisopropylamine, 2353 
Diisopropylethylamine, 2353 

1.2- Dilinoleoyh 3-oleoyl-rac-glycerol, 2353 

1.2- Dilinoleoyl-3-palmitoy!-rac-glycerol, 2353 
Diloxanide furoate, 3778 

Diltiazem hydrochloride, 3779 
extended-refease capsules, 3780 
orał solution, 3734 
orał suspension, 3785 
tablets, 3786 
Diluted 

acetic actd, 2353, 7497 
alcohot, 2353 
hydrochloric acid, 2353 
lead subacetate TS, 2415 
nitric acid, 2353 
sulfuric acid, 2353 
Dimenbydrinate, 3787 
injection, 3788 
o rai solution, 3789 
tabEets, 3790 
Dimercaprol, 3791 
injection, 3791 
DEmethicone, 7643 
viscosity 500 centistokes, 2354 
2 l 5-Dimethoxybenza!dehyde, 2354 

1.2- Dimethoxyeth<me, 2354 
Dimethoxymethane, 2354 
(3,4-Dimethoxyphenyi)-acetomtrile, 2354 
Dimethyl 

phthafate, 2354 
suffone, 2354 

suitaide, 2354,2371, 3792 
sulfoxide gel, 3792 
sułfoxide irrigation, 3793 
sulfoxide topica! solution, 3793 
sulfoxide spectrophotometric grade, 2354 
N,N-Dimethylacetamlde, 2354 
p-Dimethylammoazobenzene, 2354 
p-Dimethylaminobenzaldehyde, 2354 
TS, 2415 

p-Dimethylaminocinnamaldehyde, 2354 
2-Dimethylaminoethyf methacrylate, 2354 
Dimethylaminophenol, 2354 
DimethyJaniline (223), 287 

2.6- Dimethyłaniline, 2354 
N,IV-Dimethylaniline, 2354 

3.4- D i methyl be nzop hen one, 2355 

5.5- Di methyl-1,3-cycI o he xa ne d ion e, 2355 
W,W-Dimethyldecyiamine, 2355 

1.5- Dimethyl-l ,5-diazaundecamethylene 
polymethobromide, 2355 

W, N-Di methy f dodecy lamin e- N-ox i d e, 2355 
Dr m ethy le thy l( 3 - hyd roxy pheny IJammo n i um 
chloride, 2355 
Dimethylfor mamicie, 2355 
N,N-Dimethylformamide diethyl acetal, 2355 

1.3- Dimethyl-2-im dazolidtnone, 2355 
1,9-Dimethyl-methylene blue, 2355 
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N,N-DimethyM -naphthylamine, 2355 
W, N-Dimethylocty laminę, 2355 

2.5- Dimethylphenol, 2355 

2.6- Dimethylphenol, 2355 

3.5- Dimethylphenol, 2355 

3-(4,5 - Dimethyl th i azo I -2-yl)-2,5 -d i p heny I 
tetrazolium bromide, 2355 
Dimethyltin dibromide, 2355 

N, N Di m ethy I * p- p heny le ne d ia m i n e 
dthydrochtoride, 2355 
m-DEnitrobenzene, 2355 

3.5- Dinitrobenzoyl chloride, 2355 

2.4- Dinitrochloroben2ene, 2356 

2.4- 0 i nitrofl uoro ben ze ne, 2356 

2.4- D i nltroph eny I hyd razi ne, 2356 
Dimtrophenylhydrazine TS, 2415 
Dinoprost tromethamine, 3794 

injection, 3795 
DEnoprostone, 3796 
Dioctyt sodium sulfosucclnate, 2356 
Diosmin, 6922 
DEoxane, 2356 
Dtoxybenzone, 3797 
and oxybenzone cream, 3797 
Diphenhydramine 
dtrate, 3798 

dtrate and acetaminophen tablets, 2569 
dtrate and ibuprofen tablets, 3 799 
hydro chloride, 3802 
hydrochloride, acetaminophen, and 
pseudoephedrine hydrochloride tablets, 
2570 

hydrochloride capsules, 3803 
hydrochloride injection, 3805 
hydrochloride orał solution, 3806 
hydrochloride and ibuprofen capsules, 
3808 

and phenylephrine hydrochloride tabEets, 
3810 

and pseudoephedrine capsules, 3813 
Diphenoxyiate hydrochloride, 3814 
and atropinę sulfate orał solution, 3815 
and atropinę sulfate tablets, 3816 
Diphenyl ether, 2356, 2357, 2378 
Diphenylamine, 2356 
TS, 2415 

Diphenylborinic acid, ethanolamine ester, 
2331, 2356 

DEphenylcarbazide, 2356 
Diph enyI c a r bazo n e, 2356 
TS, 2415 

2,2-Diphenylgtycine, 2356 
Diphtheria antitoxin potency testing for 
human immune globulins (162), 239 
Dipicrylamine, 2356 
Dipivefnn hydrochloride, 381 7 
ophthalmic solution, 3819 
Dipropyl phthalate, 2356 
Dipyridamole, 3820 
injection, 3820 
orał suspension, 3821 
tablets, 3822 
4,4'-Dipyrldyl, 2356 
a,a'-Dipyridyl, 2356 
Direct red 80, 2386 
Dirithromycin, 3823 
delayed-release tablets, 3824 
Disinfectants and antiseptics (1072), 1212 
Disintegration 
<701), 584 

and dissolution of dietary supplements 
(2040), 2270 
DEsodium 

chromotropate, 2356 
ethylenediam inetetraacetate, 2356 
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Disopyramide phosphate, 3825 
capsules, 3825 

extended“release capsules, 3826 
Dissolution <711), 588 

The dissolution procedurę: development and 
valrdatton (1092), 1296 
Drstilling rangę (721), 598 
Disulfiram, 3827 
tablets, 3827 

5,5'-Dithiobi$ (2-nŚtrobenzoic acid), 2356 
Dithiothreitol, 2356 
Dithizone, 2356 
TS, 2415 

Dlvalproex sodium, 3828 
delayed-release capsules, 3828 
delayed-release tablets, 3831 
extended-release tablets, 3832 
Dobu tarninę 

in dextrose injection, 384 3 
hydrochloride, 3840 
injection, 3841 
for injection, 3842 
Docetaxel, 3844 
injection, 3846 
Docusate 
caldum, 3848 
calcium capsules, 3849 
potasslum, 3850 
potassium capsules, 3851 
sodium, 3852 
sodium capsules, 3853 
sodium and ferrous fumarate extended- 
release tablets, 4170 
sodium solution, 3853 
sodium syrup, 3854 
sodium tablets, 3855 
1 -Dodecanol, 2356 
Dodecyi 
alcohol, 2356 
lithium suifate, 2356 
sodium sulfonate, 2356 
3 - (Do d ecy I d i m e thyla m mon io) 
propanesulfonate, 2356 
Dodecyltriethylammonium phosphate, 0.5 
M, 2357 

D odęty ftrimethylammonium bromrde, 2357 
Dofetilide, 3855 
Dolasetron mesy i a te, 3856 
ora! sol Litton, 3858 
orał suspension, 3858 
Donepezil hydrochloride, 3859 
tablets, 3861 

orally disintegrating tablets, 3863 
Dopamine hydrochloride, 3865 
and dexlrose injection, 3866 
injection, 3865 
Dorzolamide 

Hydrochloride and timolol maleate 
ophthalmic solution, 38G9 
Dorzolamide hydrochloride 
ophthalmic solution, 3868 
Dorzofamide hydrochloride, 3867 
Duxapram hydrochloride, 3872 
injection, 3873 
Doxazosin mesylate, 3874 
tablets, 3876 

Doxepin hydrochloride, 3877 
capsules, 3878 
orał solution, 3879 
Doxercalciferol, 3880 
Doxombicin hydrochloride, 3882 
injection, 3884 
for injection, 3885 
Doxycydine, 3887 
calcium orał suspension, 3894 


capsules, 3888 

extended-release capsules, 3889 

hydate, 3896 

hydate capsules, 3897 

hydate delayed-release capsules, 3899 

hydate tablets, 3900 

hydate delayed-release tablets, 3902 

for injection, 3891 

for ora) suspension, 3892 

tablets, 3893 

Doxycycline compounded, veterinary orał 
suspens ton, 3895 
Doxylamine succinate, 3906 
acetaminophen, dextromethorphan 
hydrobromide, and pseudoephedrine 
hydrochloride orał solution, 2567 
orał solution, 3906 
tablets, 3907 
DrabkiTTs reagent, 2357 
DragendorfTs TS, 2415 
Dried peptone, 2357 
Dronabinol, 3907 
capsules, 3908 
Dronedarone 
hydrochloride, 39C9 
tablets, 3910 
Droperidol, 3912 
injection, 3912 
Drospirenone, 391 3 
and ethinyl estradiol tablets, 3916 
Drug release (724), 600 
Dry heat depyrogenation (1228,1), 1795 
Dry heat sterilization (1229,8), 1840 
DuJoxetine 

delayed-release capsules, 3919 
Duloxetine hydrochloride, 3922 
DuSting powder, absorbable, 3926 
Dutasteride, 3924 
Dydonrne hydrochloride, 3926 
gel, 3927 

Lopical solution, 3927 
Dydrogesterone, 3928 
tablets, 3928 
Dyphylline, 3929 

and guaifenesin orał solution, 3931 
and guaifenesin tablets, 3932 
injection, 3929 
orał solution, 3930 
tablets, 3930 


E 


Earth, chrom a tog rap hic, silanized, acid-base 
washed, 2357 
Ecamsule 
solution, 3933 
Echinacea 
angusltfolia, 6923 
angustffoiia, puwdered, 6926 
angustifolta extract, oowdered, 6928 
patłida, 6931 
paffido, powdered, 6933 
pallido extract, powdered, 6935 
purpurea aerial parts, 6937 
purpurea , powdered, 6942 
purpurea root, 6940 
purpurea extract, powdered, 6944 
Echotniophate 
iodlde, 3935 ■ 

iodide for ophthalmic solution, 3936 
Econazde nitrate, 3937 


Edetate 

całdum disodium, 3938 
caicium disodium injection, 3939 
disodium, 2356, 2357, 3940 
disodium injection, 3941 
disodium TS, 2415 

disodium, twentieth-molar (0,05 M), 2425 
Edetate disodium 
0,01 M T5, 2415 
Edetic acid, 2357, 7645 
Edrophonium 
chloride, 3941 
chloride injection, 3941 
Efavirenz, 3942 
capsules, 3945 
Tablets, 3947 
Egg phospholipids, 7646 
n-Eicosane, 2357 
Eicosanol, 2357 

Elastomeric dosures for mjections (381), 326 
Electrolytes 

and dextrose injection type 1, mulliple, 
3954 

and dextrose injection type 2, mulliple, 
3958 

and dexlrose injection type 3, mulliple, 
3961 

and polyethyiene glycof 3350 for ora! 
solution, 5748 

injection type 1, multiple, 3949 
injection type 2, multiple, 3952 
Elementai contaminants in dietary 
suppJements (2232), 2278 
Elementai impurities—limits (232), 295 
Elementai impurities—procedures (233), 298 
Elements 

injection, tracę, 3964 
Eleuthero, 6947 
extract, powdered, 6950 
powdered, 6948 


Elixir 

Aromatic, 7521 

Benzajdęhyde, compound, 7530 
Dexamethasone, 3671 
Fluphenazine hydrochloride, 4271 
Hyoscyamine sulfate, 4550 


EJm, 3965 
Emedastine 
difumarate, 3966 
ophthalmic solution, 3966 
Emetine hydrochloride, 3967 
injection, 3968 
Enalapril maleate, 3969 
and hydrochforolhiazide tablets, 3973 
tablets, 3971 
Ei idlaprilat, 3975 
injection, 3976 
Enalapril maleate 
orał suspension, 3970 
Enalapril maleate compounded, veterinary 
orał suspension, 3970 
Endotoxin indicator for depyrogenation, 
3977 

Endotox*n indicators for depyrogenation 
(1228.5), 1803 
Enflurane, 3978 
Enoxaparin sodium, 3979 
injection, 3982 
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Enrofloxadn, 3984 

Enrof[oxadn oompounded, veterinary 
orał suspension, 3986 
Ensulizole, 3987 
Entacapone, 3987 
tablets, 3988 
Entecavir, 3990 
tablets, 3992 
Enzacamene, S993 
En zymatka I ly- hy d ro ly zed 
carboxymethylcelEulose sodium, 7581 
Enzymes used as andilary materials in 
pharmaceuticat manufacturing (89), 177 
Eosin Y, 2357, 2407 
TS, 2415 
Ephedrine, 3994 
hydrach loride, 3995 
hydrochloride, theophylljne, and 
phenobarbital tablets, 6424 
sulfate, 3996 
sulfate capsules, 3996 
sulfate injection, 3997 
sulFate nasal solution, 3998 
sulfate orał sol u bon, 3998 
Epiandroste rone, 2357 
4-Epianhydratetracycline (226), 288 
15-E pic arbo prost, 2357 
Epinephrine, 3998 

and articaine hydrochloride injection, 2864 
assay (391), 331 
bitartrate, 4002 

bitartrate inhalalion aerosol, 4002 
bitartrate ophthalmic solution, 4003 
bitartrate for ophthalmic solution, 4004 
and bupivacaine hydrochloride injection, 
3068 

and cocaine and tetracaine hydrach lorides 
topical solution, 3542 
inhalatton aerosol, 3999 
inhalation solution, 4000 
injetLion, 4000 

and lidocaine hydrochloride injection, 

4853 

nasal solution, 4001 
ophthalmic solution, 4001 
and prilocaine injection, 5828 
and procaEne hydrochloride injection, 5843 
Epinephiyl bora te ophthalmic solution, 4004 
Epimbidn hydrochloride, 4005 
injection, 4006 

Epitetracycline hydrochlonde, 4007 
Eprinomecbn, 4009 
Eguilenin, 2357 
Eąuilin, 4011 
Ergocalctferol, 4011 
capsules, 401 3 
orał solution, 4014 
tablets, 4015 
a-Ergocryptine, 2357 
Ergo lord mesylates, 4015 
capsules, 4016 
orał solution, 4017 
sublfngual tablets, 4019 
tablets, 4018 

E rgon ovi n e m a I ea te, 4019 
injection, 4020 
tablets, 4021 

Ergotaminę tarirate, 4022 
and caffeine supposkories, 4026 
and caffeine tablets, 4027 
Inhalation aerosol, 4023 
injection, 4024 
subiinguaf tablets, 4026 
tablets, 4025 


Eri och ramę 
black T, 2407 
black TS, 2415 

black T-sodium chloride indicator, 2357, 
2408 

black T trituraticn, 2407 
cyanine R, 2357 
cyanine TS, 2415 
trythorbic acid, 7647 
Erythritol, 7648 
Erythromycin, 4030 

and benzoyl peroxide topical get, 4038 
delayed-release capsules, 4032 
estolate, 4038 
estolate capsules, 4039 
estolate and sulfisoxazole acetyl orał 
sus pens i on, 4040 
estolate orał suspension, 4039 
estolate for orał suspension, 4040 
estolate tablets, 4040 
ethylsuccinate, 4041 
ethylsuccinate injection, 4043 
ethylsuccinate, stertle, 4043 
ethylsuccinate and suffisoxazole acetyl for 
orał suspension, 4046 
ethylsuccinate orał suspension, 4043 
ethylsuccinate for orał suspension, 4044 
ethylsuccinate tablets, 4044 
topical gel, 4032 
gluceptate, sterile, 4047 
injection, 4033 
Intra mam mary hfusion, 4033 
lactobionate for injection, 4047 
tactobionate, stenie, 4048 
ointment, 4033 
ophthalmic ointment, 4034 
pledgets, 4036 
topical solution, 4036 
stearate, 4048 
stearate tablets, 4049 
tablets, 4036 

detayed-release tablets, 4037 
Erythropoietin bioassays (124), 213 
Escin, 2357 
Escitalopram 
orał solution, 4050 
Escitalopram oxalate, 4054 
Escitalopram 
tablets, 4052 

Esmolol hydrochloride, 4056 
Esomeprazole magnesium, 4057 
delayed-release :apsufes, 4059 
Estazolam, 4061 
tablets, 4062 
Estradiol, 4063 
vaginal cream, 4064 
vaginat inserts, 4065 
transdermal system, 4067 
tablets, 4070 
benzoate, 4073 
cypionate, 4075 
cypionate injection, 4076 
and norethmdrcne acetate tablets, 4071 
valerate, 4076 
valerate injection, 4077 
Estriol, 4078 
Estrogens 
conjugated, 4079 
esterified, 4083 
tablets, conjugated, 4081 
tablets, esterified, 4085 
Estrone, 4086 
injectable suspension, 4086 
Estropipate, 4087 
tablets, 4089 


vaginal cream, 4088 
Eszopiclone, 4090 
tablets, 4091 

Ethacrynate sodium for injection, 4093 
Ethacrynic acid, 4094 
tablets, 4094 

Ethambutot hydrochloride, 4095 
rifampin, isoniazid, and pyrazinamide 
tablets, 601 3 
tabfets, 4096 
Ethanesulfonic acid, 2357 
Ethchlorvynol, 4097 
capsules, 4098 
Ether, 2357, 4099 
absolute, 2327, 2357 
diphenyi, 2357 
isopropyl, 2357 

nonyl phenyS polyethylene glycol, 2357 
peroxide-free, 2357 
Ethfdium bromide, 2357 
Ethsnyl estradiol, 4100 
and desogestrel tablets, 3663 
and drospkenone tablets, 3916 
and ethynodiol di acetate tablets, 4110 
and levonorgestret tablets, 4837 
and norefhindrone acetate tablets, 5387 
and noret bind rone tablets, 5384 
and norgestimate tablets, 5393 
and norgestret tablets, 5396 
tablets, 4100 

Ethrodized oil injection, 4102 
Ethionamide, 4103 
tablets, 4103 
Ethopabate, 4104 
Ethosuxifnide, 4105 
capsules, 4105 
orał solution, 4106 
Ethotoin, 4107 
tablets, 4108 

4'-Ethoxyacet0phenone, 2357 
2-Ethoxyethanol, 2358 
Ethyl 

acetate, 2358, 7649 
acrylate, 2358 

a c ryła te and methacrylic acid copolymer, 
7756 

acrylate and methacrylic acid copolymer, 
partialły-neuLralfzed, 7760 
acrylate and methyl methacrylate 
copolymer dispersion, 7650 
alcohol, 2358 
arachid a te, 2358 
benzoate, 2358 
chloride, 4109 
cyanoacetate, 2358 
ether, 2357, 2358 

ether, anhydrous, 2327, 2357, 2358 

maltol, 7651 

oleate, 7652 

salicylate, 2358 

yaniflin, 7653 

2-Ethylaminopropiophenone hydrochloride, 
2358 

4-Ethyibenzaldehyde, 2358 
Ethylbenzene, 2358 
Ethylcellulose, 7653 
agueous dispersion, 7654 
dispersion type b, 7655 
Ethylene 

dichloride, 2351, 2358 
glycol, 2358 

glycol, diethylene glycoi, and triethylene 
glycol in ethoxyIated substances (469), 
384 

glycol mono et hyl ether, 2358 
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Ethylene (continued) 
giycol stearates, 7661 
glycol and vinyl alcohol graft co poły mer, 
7658 

oxide and dioxane (228), 290 
oxfde m methylene chloride (50 mg/mL), 
2358 

Ethylenediamine, 2358, 4109 
N- E t hy I m alei m i de, 2358 
2-Ethyl-2-methylsucdnic acid, 2358 
Ethylparaben, 7661 
Ethytparaben sodium, 7662 
1 -Ethylquinaldlnium iodide, 2359 
Ethynodiol diacetate, 4110 
and ethinyl estradiol tablets, 4110 
and mestrano! labieLs, 4111 
Etidronate disodium, 4112 
tablets, 4113 
Etodolac, 411 4 
capsules, 4115 
tablets, 4116 

extended-release tablets, 4116 
Etomidate, 4118 
injection, 4119 
Etoposide, 4120 
capsules, 4122 
Injection, 4123 
Eucalyptol, 4125 
Eucalyptus oil, 7663 
Eugenol, 4125 

EvaIuation of plastic packaging Systems and 
their materials of constaietion with respect 
to their user safety impact {1661), 2012 
Evaluation of the inner surface durability of 
glass containers {1660), 2007 
Evening primmse nil, 6951 
capsules, 6952 

Excipient biological safety evaluation 
guidelines (1074), 1217 
Excipient performance (1059), 1143 
Exdpients 

USP and NF, listed by category, 7485 
Exemestane, 4126 
£xpert commtttees (2015-2020), xti 
Food Chemicals C adex, xvii 
National Formulary , xvi 
United States Pharmacopeia, xii 
United States Pharmocopeia and the Dietary 
Supplements Compendium , xvi 
United States Phormacopeia and USP on 
Compounding, xvii 

Expert Panels for the Council of Experts 
Executive Committee, xii 


Extract 

Andrograpbis, powdered, 6797 
Ashwagandha root, powdered, 6804 
Astragalus root, dry, 681 7 
Aztec Marigold Zeaxanthin Extract, 6819 
Baciltus suhtilk subsp, subtilis 
menaquinone-7, 7101 
Bacopa, powdered, 6824 
Ba na ba feaf, dry, 6828 
Beef, 2336 
Belladonna, 2958 
Belladonna tablets, 2959 
Bilberry, powdered, 6834 
Black cohosh, powdered, 6840 
Black pepper, powdered, 6849 
Boswellia sermta, 6853 
Cascara f3uidextract, aromatic, 3233 
Cascara sagrada, 3230 


Cascara sagrada fluidextract H 3233 
CaCs daw, powdered, 6871 
Centełla asiatiCG, powdered, 6878 
Chastę tree, powdered, 6886 
Clover, red, powdered, 7145 
Echinaeea ongustifolia, powdered, 6928 
Echinacea palfido, powdered, 6935 
Echtnacea purpurea, powdered, 694A 
Eleuthero, powdered, 6950 
Fenugreek seed, powdered, 6958 
Gardn la hydroxyd tratę, powdered, 6983 
Garlic, powdered, 6991 
Gariic fluidextract J 6992 
Ginkgo, powdered, 7005 
Ginseng, American, powdered, 6789 
Ginseng, Asian, powdered, 6808 
Goldenseal, powdered, 7029 
Green te a, decaffdnated, powdered, 7032 
Guggul, nalive, 7035 
Giiggul, purlfied, 7036 
Gymnema, native, 7041 
Cym nem a, purified, 7042 
Holy basil leaf powdered, 7053 
Horse chestnut, powdered, 6891 
Japanese honeysuckle flower, dry, 7058 
Licorice, powdered, 7074 
Licorice fluidextract, 7733 
Ma la bar-nut-tree, eaf, powdered, 7090 
Maritime pine, 7092 
Milk thistle, powdered, 7109 
Northern schisandra fruit, dry, 7185 
Powdered Rhodiolo rosea , 7152 
Pygeum, 7136 
Pyrethrum, 5921 
Saw palmetto, 7179 
Senna fluidextract, 61 42 
Soy isoflavones, powdered, 7196 
Stinging nettle, powdered, 7211 
St JohrYs wort flowering top, dry, 7169 
Tienchi ginseng root and rhizome, dry, 
7221 

To m ato, containing lycopene, 7084 
Turmeric, powdered, 7232 
Valerian, powdered, 7241 
Yeast, 2406 


Ezetimibe, 4127 
tablets, 4129 


F 

F 18 

injection, fiudeoxyglucose, 4250 
injection, sodium fluoride, 4251 
Factor IX compfex, 4'32 
Factor Xj (activated factor X) for anti-factor 
X a test, 2359 
Famciclovir, 4132 
Famciclovir compounded 
ora! suspenston, 4135 
Famotidine, 4136 
Injection, 4137 
for orał suspension, 4139 
tablets, 4140 
Fast 

blue 8 salt, 2359 
blue BB salt, 2359 
green FCF, 2359 
Fat, hard, 7665 


Fats and flxed ofls (401), 332 
FD&C blue no. 1, 2359 
Fehling's solution, 2415 
Felbamate, 4142 
orał suspens ion, 4143 
tablets, 4145 
Febdipine, 4146 
extended-release tablets, 4148 
Fenbendazole, 4151 
Fennel oil, 7665 
Fenofibrate, 4153 
capsules, 4154 
tablets, 4157 

Fenoldopam mesylate, 4159 
injection, 4160 
Fenoprofen calcium, 4161 
capsules, 4163 
tablets, 4163 
Fentanyl, 4164 
Fentanyl ci tratę, 4165 
injection, 4166 
Fenugreek seed, 6953 
powdered extract, 6958 
powder, 6955 
Ferric 

ammonium citrate, 2359, 2776 
ammonium citrate for ora! solution, 2777 
ammonium sulfate, 2359 
ammonium sulfate, tenth-normaI (OJ N), 
2 426 

ammonium sulfate TS, 2415 
chloride, 2359 
chloride CS, 2411 
chloride T$, 2415 
nitra te, 2359 
oxide, 7665 

subsulfate solution, 4166 
sulfate, 2359, 4167 
Ferrocyphen, 2360 
Ferro i n TS, 2415 
Ferrosoferric oxide, 7667 
Ferrous 

ammonium sulfate, 2360 
ammonium sulfate, tenth-normal (OJ N), 
2426 

fumarate, 4168 

fumarate and docusate sodium extended- 
release tablets, 4170 
fumarate tablets, 4169 
gluconate, 41 71 
gluconate capsules, 4173 
gluconate orat solution, 4174 
gluconate tablets, 4175 
sulfate, 2360, 41 76 
sulfate, dried, 4178 
sulfate orał solution, 4177 
sulfate syrup, 4177 
sulfate tablets, 41 78 
sulfate TS, 2415 
sulfate, acid, TS, 2412, 2415 
0.07 N Ferrous ammonium sulfate, 2426 
Femlic acid, 2360 
Ferumoxides injection, 4180 
Femmoxsil orat suspension, 4182 
Fetal bovine serum—guality attributes and 
functronality tests (90), 190 
Feverfew, 6960 
powdered, 6961 

Fexofenadine hydrochloride, 4182 
capsules, 4184 

and pseudoephedrine hydrochloride 
extended-release tablets, 4189 
tablets, 4186 

Fibmblast growth factor-2, 2360 
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Fibroblasts 

bilayer synthetic scaffold, construct human, 
3561 

polyglactin scaffold, construct human, 

3565 

Filgrastim, 4196 

Filter paper, quantitative, 2360, 2375, 2376, 
2385 

Finasteride, 4201 
tablets, 4201 

Ftsh oit containing omega-3 acids, 6962 
capsules, 6965 

delayed-release capsules, 6968 
Flame photometiy for reagents, 2325 
Flavoxate hydrochloride, 4202 
tablets, 4204 
Flax seed otl, 6969 
capsules, 6969 
Flecainide acetate, 4205 
orał suspension, 4206 
tablets, 4207 

FI o w Cytometric Enumeration Of CD 34+ 

Cells (127), 216 
Flow cytometry (1027), 876 
Floxuridine, 4208 
for injection, 4208 
Fluconazote, 4209 
In dextrose injection, 4214 
for orał suspension, 4219 
injection, 4211 

in sodium chloride injection, 4216 
tablets, 4221 
Flucytosine, 4222 
capsules, 4223 
orał suspension, 4223 
Fluefarabine phosphate, 4224 
injection, 4226 
for injection, 4228 
Ftudeoxyglucose FI8 injection, 4250 
Fludrocortisone acetate, 4229 
tablets, 4229 
Flumazenil, 4231 
injection, 4232 
Flumethasone pśvalałe, 4233 
cream, 4233 
Ffurrisolide, 4234 
nasal solution, 4235 
Flunixin meglumine, 4236 
granules, 4237 
injection, 4238 
pastę, 4239 

Fluocinolone acetonide, 4239 
cream, 4240 

and neomycin sullate cream, 5305 
ointment, 4241 
Lopical solution, 4241 
Ftuocinonide, 4242 
cream, 4243 
gel, 4243 
ointment, 4244 
topical solution, 4244 
Fluorene, 2360 

9-Fluorenylmethyl chloroformate, 2360 
Fluorescamine, 2360 
Fluorescein, 4245 
injection, 4245 
sodium, 4246 

sodium and benoxinate hydrochloride 
ophthalmic solution, 4248 
sodium ophthalmic strips, 4247 
sodium and p ropa raca i ne hydrochloride 
ophthalmic solution, 4249 
Fluorescence spectroscopy (853), 777 
Fluorescence spectroscopy—theory and 
practice (1853), 2211 


Fluorlne 

F 18 injection, fludeoxygiucose, 4250 
F 18 Injection, sodium fluoride, 4251 
4'-Fluoroacetophenone, 2360 
Fluorometholone, 4252 
acetate, 4255 

acetate and tobramycin ophthalmic 
suspension, 6503 
cream, 4253 

and neomycin sulfate ointment, 5305 
ophthalmic suspension, 4254 
Fluorouradl, 4256 
cream, 4258 
injection, 4258 
topical solution, 4259 
Fluoxetine 
capsules, 4259 

delayed-release capsules, 4261 
hydrochloride, 4265 
and olanzapine capsules, 5418 
orał solution, 42 62 
tablets, 4263 
Fluoxymesterone, -*266 
tablets, 4267 
Fluphenazine 
decanoate, 4268 
decanoate injection, 4269 
enanthate, 4270 
enanthate injection, 4270 
hydrochloride, 4271 
hydrochloride elixir, 4271 
hydrochloride injection, 4272 
hydrochloride orał solution, 4273 
hydrochloride tablets, 4274 
Flurandrenolide, 4275 
cream, 42 75 
lotion, 4276 

and neomycin sulfate cream, 5305 
and neomycin sulfate lotion, 5306 
and neomycin sulfate ointment, 5306 
ointment, 4277 
tape, 4277 

Flurazepam hydrochloride, 4278 
capsules, 4279 
Flurbiprofen, 4279 
sodium, 4281 

sodium ophthalmic solution, 4282 
tablets, 4280 
Flutamide, 4283 
capsules, 4284 
Fluticasone 

propionate and salmeteroJ in ha la bon 
aerosol, 4303 

propionate and salmeterol inhalation 
powder, 4309 

Fluticasone propionate, 4285 
cream, 4287 
inhalation aerosol, 4288 
inhalation powder, 4293 
nasal spray, 4298 
ointment, 4301 
Fluvastatin 

capsules, 431 7 
sodium, 4315 
Fluvoxamine maieEite, 4318 
tablets, 4319 
Folie acid, 4322 
assay (411), 345 
injection, 4323 
tablets, 4323 

Fołirhdocalfceu pheiol T5, 2415 
Fondaparinux sodium, 4324 
injection, .4327 
Formaldehyde 
solution, 2360, 2415, 4330 
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TS, 2415 
Formamide, 2360 
anhydrous, 2360 
Formie acid, 2360 
96 percent, 2360 
anhydrous, 2360 
Formoterol fumarate, 4330 
Forskohlii, 6970 
extract, powdered, 6973 
powdered, 6972 
Foscarnet sodium, 4332 
Fosfomydn tromethamlne, 4333 
Fosinopril sodium, 4335 
and hydrochlorothiazide tablets, 4338 
tablets, 4337 

Fosphenytoin sodium, 4340 
injection, 4341 
Fructose, 4342 
injection, 4343 

and sodium chloride injection, 4344 
Fuchsin 

bask, 2336, 2360, 4344 
pyrogallol TS, 2415 
sulfurous acid TS, 2415 
Fulleds earth, chromatographic, 2347, 2360 
Fulvestrant, 4345 
Fumaric acid, 7670 
Fuming 

nitrfc acid, 2361 
sulfuric acid, 2361 
Furazolidone, 4346 
ora! suspension, 4347 
tablets, 4347 
Furfural, 2361 
Furosemtde, 4347 
injection, 4348 
orał solution, 4349 
tablets, 4350 


C 

G designations, 2361 
Ga 67 injection, gallium dtrate, 4379 
Gabapentin, 4351 
capsules, 4352 
tablets, 4353 
Gadodiamide, 4355 
injection, 4357 

Gadolinium (Gd III) acetate hydrate, 2361 
Cadolinlum sulfate, 2361 
Gadopentetate dimeglumine Injection, 4359 
Gadoterldol, 4360 
Injection, 4363 
Gadoversetamide, 4364 
injection, 4366 
Galactose, 7670 
Galageenan, 7671 
Galantamine 

extended-release capsules, 4367 
hydrobmmide, 4375 
ora! solution, 4372 
tablets, 4373 

Gallamine triethiodide, 4378 
injection, 4379 

Gallium citrate Ga 67 fnjection, 4379 
Gamma cydodextrin, 7628 
Gancidovir, 4380 
for injection, 4381 
orał suspension, 4381 
Ganoderma luddum fruitlng body, 6974 
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Canoderma lucldum frutting body powder, 
6978 

Gardnia comhogia, 6981 
powdered, 6982 
Garcinia hyd roxyci tra te 
exLract, powdered, 6983 
Cardnia indtca, 6984 
powdered, 6986 
Garlic 6987 

delayed-release tablets, 6993 
extract, powdered, 6991 
fluidextract, 6992 
powdered, 6989 

taseous steriJization (1 229.7), 1837 
Gastric fluid, simulated, TS, 2415, 2420 
Gauze 

absorbent, 4382 
petrolatum, 4383 
Cel 

Adapalene, 2598 
Aluminum hydroxide, 2682 
Aluminum hydroxide, dried, 2682 
Aluminum hydroxide capsules, driad, 2683 
Aluminum hydroxide tablets, dried, 2683 
Aluminum phosphate, 2684 
Aminobenzoic acid, 2726 
Benzocaine, 2972 

Benzocaine, butamben, and tetracaine 
hyd rac blendę, 2979 
Benzoy] peroxide, 2988 
Betamethasone benzoate, 3003 
Chromatograpbic siiica, 2347 
Chromatographic siiica mrxture, 2347 
Clrndamyctn phosphate, 3483 
Desoximetasone, 3667 
Dexamethasone, 3672 
Dimethyf sulfoxide, 3792 
Dydonine hydrochloride, 3927 
Erythromycin and benzoyf peroxide, 
topical, 4038 

Erythromycin, topi cal, 4032 
Fluocinonide, 4243 
GeJatin, 7672 

Gelatin film, absorbabfe, 4384 
Gelatin sponge, absorbable, 4384 
Gelatin TS, 2415 
Hydrocortisone, 4507 
Indomethacin, topical, 4600 
Metronidazole, 5151 
Naftifine hydrochloride, 5269 
Phenol topical, camphorated, 5667 
Salicyfrc acid, 6095 
SelegEline compounded topical, 61 38 
Siiica, 2387 

Siiica, binder-free, 2388 
Siiica, chromatographic, 2347, 2388 
SEIka, impregnated glass mtcrofiber sheet, 
2388 

Siiica mixture, chromatographic, 2347, 
2388 

Siiica mUture, chromatographic, with 
chemically bound amino groups, 2388 
Siiica mixture, dimethylsilanized, 
chromatographic, 2388 
Siiica mixture, octadecylsilanized 
chromatographic, 2388 
Siiica mixture, octylsitanized, 
chromatographic, 2388 
Si fi ca, octa d ecy I si 3 a n ized c h ra m a t og ra p h i c, 
2388 

Siiica, porous, 2388 

Sodium fiuoride and phosphoric acid, 

6191 

Sodium sulfide topical, 6209 
Stannous fiuoride, 6226 


To I nafta te, 6517 
Tretinoin, 6555 
Gelatin, 7672 
film, absorbable, 4384 
sponge, absorbable, 4384 
T5, 2415 

Gellan gum, 7674 
Gemcitabine 
for injection, 4386 
hydrochloride, 4334 
Gemfibrozil, 4387 
capsules, 4388 
tablets, 4389 

Gene therapy products (1047), 1031 


General chapfers 

(1) Injections and implanted drug products 
(parenterals)—product quaiity tests, 67 

(2) Grat drug products—product guality 
tests, 74 

(3) Topical and tran s derm a I drug 
products—product quaiity tests, 78 

(4) Mucosal drug products—product 
qua]ity tests, 86 

(5) Inhaiation and nasal drug products 
generał information and product guality 
tests, 90 

(7) Labeiing, 98 

(II) USP reference standards, 104 

(17) Prescription Container labeiing, 107 
(31) Volumetric apparatus, 110 
(41) Baiances, 111 

(51) Antimirmhial effectiveness testing, 

111 

(55) Biological indicators—resistance 
performance tes:s, 114 
<61) MicrobiologicaJ examination of 
nonsterile products: microbial 
enumeration tests, 117 

(62) Microbiological examination of 
nonsterile products: tests for specifted 
orgamsms, 123 

(63) MycopJasma tests, 130 
(71) Sterility tests, 136 

(81) Antibiotics—microbial assays, 143 
(85) Bacterial endotoxrns test, 163 
(87) Biological reactlvity tests, in vitro, 169 
<88) Biological reactivity tests, in vivo, 1 72 
(893) Coflagenase 1, 180 
(89.2) CoJfagenase 13, 185 

(89) Enzymes used as anciHary materials in 
pharmaceutical manufacturing, 177 

(90) fetal bovine serum—qualjty attributes 
and functronallty tests, 190 

(91) Calcium pantothenate assay, 193 

(92) Growth factors and cytokines used in 
ceif therapy manufacturing, 195 

(III) Design and analysis of biologicat 
assays, 199 

(115) Dexpanthenol assay, 203 
(121) Insulin assays, 205 
(121.1) Physicochemicaf analyticat 
procedures for msulins, 207 

(123) Glucagon bioidentity tests, 210 

(124) Erythropoietin baoassays, 21 3 

(126) Somatropsn bioidentity tests, 214 

(127) FJow Cytometric Enumeration Of 
CD34+ Celis, 216 

(129) AnalyticaJ prccedures for 
recombinant therapeutic monocional 
antibodies, 221 

(1 30) Protein A quality attributes, 227 


(151) Pyrogen test, 234 

(161) Medical d ev rc es—ba cteria I end o tox i n 
and pyrogen tests, 236 

(162) Diphtheria antitoxin potency testing 
for human immune globuliny 239 

(165) Prekallikrein activator, 241 
(171) Vitamln activity assay, 242 
(181) Identification—organie nitragenous 
bases, 245 

(191) Identification tests—generał, 245 
(193) Identification—Tetracyclines, 254 
<197) 5pectrophotometric identification 
tests, 255 

(201) Thin-layer chromatographic 
identification test, 256 

(202) Identification of fixed olls by thin- 
layer chramatography, 257 

(203) High-performance thin-layer 
chromatography procedurę for 
Identification of artides of botanical 
orrgin, 258 

(206) Aluminum, 260 

(207) Test for 1,6-anhydro derivative for 
enoxaparin sodium, 261 

(208) Anti-factor Xa and anti-factor lla 
assays for unfractionated and Iow 
molecuiar weight heparins, 266 

(209) Low molecufar weight heparin 
molecuiar weight determinations, 270 

<211) Arsenie, 272 
(212) Oligosaccharide anatysis, 273 
(221) Chloride and sulfate, 287 
(223) Dimethyfaniiine, 287 

(226) 4-Epianhydrotetracydine, 288 

(227) 4-Aminophenof in acetammophen- 
containtng drug products, 288 

(228) Ethytene oxide and dioxane, 290 

(231) Heavy metals, 293 

(232) Elemental impurities—fimits, 295 

(233) Elemental impurities—procedures, 

298 

(241) Iron, 301 
(251) Lead, 302 
(261) Mercury, 303 

(267) Po rosi metry by mercury intrusion, 

306 

(268) Po rosi ty by nitrogen 
adsorption-desorptEon, 309 

(271) Readiiy carbonizable substances test, 
314 

(281) Residue on Egnition, 314 
(291) SeJenium, 315 
(301) Add-neutraUzing capacity, 316 
(311) Alginates assay, 317 
(341) Antlmicrobial agents—content, 318 
(345) Assay for citric acid/ci tra te and 
phosphate, 323 
(351) Assay for steroids, 324 
(371) Cobafamin radiotracer assay, 324 
(381) Elastomeric closures for injections, 

326 

(391) EpinephrEne assay, 331 
(401) Fats and fixed oils, 332 
(411) Folie acid assay, 345 
(413) Impurities testing in medical gases, 
349 

(415) Medical gases assay, 349 
(425) lodometric assay—antibiotics, 353 
(429) Light diffraction measurement of 
particie size, 354 

(431) Methoxy determination, 359 
(441) Niacin or niacinamide assay, 361 
(451) Nitrite titration, 366 
(461) Nitrogen determination, 366 
(466) Grdinary impurities, 368 
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General chapters (contfnued) 

<467) Residual solvents, 369 
<469) Ethylene glycol, diethylene glycol, 
and triethylene glyco! in etboxylated 
substances, 384 

<471) Gxygen fiask combustion, 385 
(481) Rfboflayin assay, 386 
(501) Salts of organie nitrogenous bases, 
392 

(503) Acetic acid In peptides, 393 

(503.1) Trifluoroacetic acid (TFA) in 
peptides, 394 

(507) Protein determination procedures, 
395 

<5U) Single-steroid assay, 400 
(525) Sulfur dioxide, 401 
(531) Thiamine assay, 407 
<541) Titrimetry, 416 
<551) VI ta min E assay, 419 
(561) Articles of botanical origin, 426 
(563) Identification of articles of botanical 
origin, 440 

(565) Botanical extracts, 452 
(571) Vitamin A assay, 454 

(580) Vitamin C assay, 459 

(581) Vitamin D assay, 462 
(591) Zint determination, 471 

(601) In ha la li on and nasal drug products: 
aerosols, sprays, and powders— 
performance guality tests, 472 

(602) Propellants, 498 

(603) Topical aerosois, 499 

(604) Leak ratę, 500 

<610) Alternative microbiological sampling 
methods for nonsterile inhaled and nasal 
products, 501 

(611) Alcohol determination, 503 
(616) Bulk density and tapped density of 
powders, 505 

(621) Chromatography, 508 
<631) Cotor and achromidty, 520 
<641} Completeness of sofution, 521 
<643) Total organie carbon, 522 
(645) Water conductmty, 523 
(651) Congealtng temperaturę, 527 

(659) Packaging and storage requirements, 
529 

(660) Containers—glass, 534 

(661) Plastic packaging systems and their 
materials of construction, 541 

<661.1) Plastic materials of construction, 
542 

(661.2) Plastic packaging systems for 
pharmaceutical use, 554 

(670) Auxiliary packaging components, 

558 

(671) Container^—performance testing, 

565 

<691} Cotton, 573 

(695) Crystalfinity, 575 

(696) Characterization of crysLalline solids 
by microcalorimetry and solution 
talohmctry, 575 

(697) Container content for injections, 578 

(698) Deliverable vofume, 579 

(699) Density of solids, 582 
<701) Disinte grafion, 584 

<705) Quafity attributes of tablets fabeled 
as having a functional score, 586 
(711) Dissolution, 588 
(721) Distilling rangę, 598 
(724) Drug release, 600 

(729) Globule size distribution in lipid 
injectable emulsions, 607 

(730) Plasma spectrochemsstry, 611 


(731) Loss on drying, 614 
(733) Loss on igrtiŁton, 615 

(735) X-ray fluorescence spectrometry, 615 

(736) Mass spectrometry, 620 

(741) Melttng rangę or temperaturę, 625 
(755) Minimum fili, 628 
(761) Nluclear magnetlc resonance 
spectroscopy, 629 

<771) Ophthafmc products—guality tests, 
639 

<7 76) Opli cal mfcroscopy, 645 
(781) Opticat rotation, 648 

(785) Osmolality and osmolarity, 656 

(786) Particie si m distribution estimation 
by analyticai Sieving, 658 

<787) Subyisible particulate matter in 
therapeutic protein injections, 663 
<788) Particulate matter in injections, 665 

(789) Particulate matter in ophthalmic 
Solutions, 669 

(790) Visible particulates in injections, 671 

(791) pH, 672 

(795) Pharmaceutical compounding— 
nonsterile preparations, 675 
<797) Pharmaceutical compounding— 
stenie preparations, 683 

(800) Hazardous drugs—han dli ng in 
healthcare settings, 727 

(801) Polarography, 746 
(811) Powder fineness, 750 
<821) ftadioactivfty, 7 51 

(823) PosEtron emission tomography drugs 
for compounding, investigational, and 
research uses, 758 
(831) Refractive index, 768 
(841) Specific gra wity, 768 
(846) Specific surface area, 769 

(852) Atomie ab&orption spectroscopy, 773 

(853) Fluorescence spectroscopy, 777 

(854) Mid-infrared spectroscopy, 783 

(855) Nephelometry, tu rbi di metry, and 
visual comparison, 787 

(857) Ułtrayiolet-yisible spectroscopy, 789 

(861) Sutures—ciameLer, 795 

(871) Sutures—needle attachment, 796 

(881) TensEle strength, 797 

(891) Thermat analysis, 798 

(905) Uniform i ty of dosage unlts, 802 

(911) Viscosity—capiIJary methods, 806 

(912) Viscosity—rotational methods, 808 
(913} Viscosity—rolling bali method, 812 
(914) Viscosity—pressure driven methods, 

814 

(921) Water determination, 815 
(941) Characterization of crystalline and 
partially crystalline solids by X-ray 
powder diffraction <XRPD), 820 
(1004) Mucosal drug products— 
performance tests, 829 
(1005) Acoustic emission, 832 
(1010) Analyticai data—fnterpretatron and 
treatment, 836 

(1015) Automated radiochemical synthesis 
apparatus, 851 
(1024) Bovine serum, 853 
<1025) Pancreatin, 866 
<1027) Flow cytcmetry, 876 
<1030) Biological assay chapters—overview 
and glossary, 896 

(1031) The biocompatibifity of materials 
used in drug containers, medica! 
devices, and inplants, 907 
(1032) Design and development of 
biological assays, 917 
(1033) Biologicai assay yalidation, 935 
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(1034) Analysis of bioiogicaf assays, 950 
<1039) Chemomelrics, 963 
(1041) Biologics, 981 
(1043) Ancillary materials for celi, gene, 
and tissue-engineered products, 982 
(1044) Cryopreservation of cells, 990 
(1046) Ceilular and trssue-based products, 
1002 

(1047) Gene therapy products, 1031 
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practices, 1443 

<1118) Monitoring devices—time, 
temperaturę, and humidity, 1449 
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(1197) Good distribution practices for bufk 
pharmaceutical exdptents, 1678 
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isolator systems, 1739 
<1211) Sterilization and sterility assurance 
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<1788) Methods for the determination of 
particulate matter in injections and 
ophthalmic Solutions, 2163 
(1821) Radioactlvity—theory and practice, 
2177 

(1823) Positron emisston tomography 
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(2022) Microbiological procedures for 
absence of spedfied microorganisms—- 
nutrltional and dtetary supplements, 
2250 

(202B) Microbiological attributes of 
nonsteriie nutrltional and dietary 
supplements, 2256 
(2030) Supplemental infomnatlon for 
articles of botanical origin, 2260 
{2040) Disintegration and dissolution of 
dietary supplements, 2270 
{2091) Weight yariation of dietary 
supplements, 2277 

{2232) Elemental contaminants in dietary 
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(2250) Detection of irradiated dietary 
supplements, 2282 

{2251} Adulteration of dietary supplements 
with drugs and drug analogs, 2285 
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AppErcations of mass spectrametry {1736), 
2093 

Acetic add in peptides {503), 393 
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Antibiotics—microbiat assays (81), 143 
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Antimicrobial effectiyeness testing (51), 
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resonance spectroscopy (1761), 2115 
Application of water activity determination 
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Articles of botanical origin (561), 426 
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Assay for steroids (351), 324 
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and practice (1852), 2201 
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Auxjliary packaging components (670), 

558 

Bacterial endotoKins test (85), 163 
BaJances (41), 111 

Bioburden control of nonstenle drug 
substances and products (1115), 1423 
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glossary (1030), 896 
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performance tests (55), 114 
Biological Endicalors for sterilizatlon (1229. 
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Biological reactivity tests, In vltro (87), 169 
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Botanical extracts (565), 452 
Bovtne serum (1024), 853 
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powders {616), 505 

Bulk pharmaceutical excipients—certificate 
of analysis (1080), 1252 
Bulk powder sampling procedures (1097), 
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Calcium pantothenate assay (91), 193 
Capritary electrophoresis (1053), 1105 
Capsules—dissolution testing and related 
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Celi ula r and tissue-based products (1046), 
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Cliemometrlcs (1039), 963 
Chloride and sullate (221), 287 
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Oeaning glass apparatus (1051), 1092 
Cobalamin radiotracer assay (371), 324 
Collagenase I (89.1) , 180 
Coflagenase 11 (89.2), 185 
Cotor and achromicity (631), 520 
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Color—Instrumenta! measurement (1061), 
1172 

Completeness of solutlon (641), 521 
Congealing temperaturę (651), 527 
Container content for injections (697), 578 
Containers—glass (660), 534 
Containers—performance testing (671), 

565 

Cotton (691), 573 

Cryopreservation of cells (1044), 990 
Crystallinity (695), 575 
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Depyrogenation (1228), 1791 
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viral clearance procedures (1050.1), 
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assays (1032), 917 
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Dexpanthenol assay (115), 203 
Dimethylanillne (223), 287 
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Dissolution (711), 588 
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Drug reiease (724), 600 
Dry heat depyrogenation (1228.1), 1795 
Dry heat stenlization (1229.8), 1840 
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Elemental contaminants in dietary 
supplements (2232), 2278 
Elemental impuritles—fimits (232), 295 
Elemental impurities—procedures (233), 
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Endotoxin indicators for depyrogenation 
(1228.5), 1803 
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4-Epianhydrotetracycline (226), 288 
Epinephrine assay (391), 331 
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Ethylene glycol, diethylene glycol, and 
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Ethylene oxide and dioxane (228), 290 
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glass containers {1660), 2007 
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ExdpEent performance (1059), 1143 
Fats and fixed oils (401), 332 
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Cells (127) , 216 
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Fluorescence spectroscopy {853), 777 
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Fluorescence spectroscopy—theory and 
practice (1853), 2211 
Folie acid assay (411 ), 345 
Gaseous sterilization (12297), 1837 
Gene therapy products (1047), 1031 
Globule size distribution In lipid Injectable 
emulsions (729), 607 
Glucagon bioldentity tests (123), 210 
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considerations (1084), 1259 
Good distribution practices for bulk 
pharmaceutical exdpients (1197), 1678 
Good manufacturing practices for bulk 
pharmaceutical extipients (1078), 1222 
Good packaging practices (11 77), 1613 
Good repackaging practices (11 78), 1616 
Good storage and distribution practices for 
drug products (1079), 1242 
Growth factors and cytokines used in celi 
therapy manufacturing (92), 195 
Hazardous drugs—handling in healthcare 
settings (800), 727 
Heavy metals (231), 293 
Hematoxy1in and eosin staining of 
sectioned tissue for microscopic 
examination (12854), 1982 
High-performance thin-llyer 
chrom atography procedurę for 
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origin (203), 258 
Humań plasma (1180), 1618 
Identification of articles of botanical origin 
(563), 440 

Identification of artides of botanical origin 
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chrom atography procedurę (1064), 

1187 

Identification of fixed oils by thin-layer 
chromatography (202), 257 
Identification—organie nitrogenous bases 
(181), 245 

Identification tests—generał (191), 245 
Identification—tetracyclines (193), 254 
Immunogenicity assays—design and 
validatfon of assays to detect anti-drug 
neutrafizing antibody (11064), 1397 
Immunogenicity assays—design and 
validation of immunoassays to detect 
anti-drug antibodtes (1106), 1 382 
Immunological test methods—surface 
plasmon resonance (1105), 1366 
Immunological test methods—enzyme- 
Ifnked immunosorbent assay (ELISA) 
(1103), 1344 

Immunological test methods—generał 
considerations (1102), 1337 
Immunological test methods—immunobloi 
analysis (1104), 1355 
Impurities in drug substances and drug 
products (1086), 1270 
Impurities testing in medfcal gases (413), 
349 

Inhalatbn and nasal drug products: 
aerosols, sprays, and powders— 
performance quality tests (601), 472 
Inhalation and nasal drug products— 
generał Information and product guality 
tests (5>, 90 

Injections and implanted drug products 
(pa rent era I s)—product qu ality tests (1), 

67 

Insulin assays (121), 205 
In vitro and In v\vo evaluation of dosage 
forms (1088), 1277 


lodometric assay—antibiotics (425), 353 
lon chromatograpny (1065), 1197 
Iron (241), 301 
Labeling (7), 98 

Labefing of inactlve Ingredients (1091), 
1296 

Lead (251), 302 
Leak ratę (604), 500 

Light diffraction measurement of particie 
size (429), 354 

Uquid-phase Steni ization (1229.6), 1834 
loss on drying (731), 614 
Loss on ignition (733), 615 
Low molecular weight heparin molecular 
weight detemninations (209), 270 
Manufacturing practices for dietary 
supplements (2750), 2303 
Mass spectrometry (736), 620 
Measurement of subvisible partlculate 
matter in therapeutic protein injections 
(1787), 2149 

Medical devices—bacteriaf endotoxin and 
pyrogen tests (161), 236 
Medical gases assay (415), 349 
Melting rangę or temperatura (741), 625 
Merony (261), 303 
Methods for the determination of 
particulate matter in injections and 
ophlhalmic Solutions (1788), 2163 
Methoxy determination (431), 359 
Microbial characterization, Identification, 
and strain typing (1113), 1419 
Microbial enumerarfon tests—nutritionaf 
and dietary supplements (2021), 2245 
Microbiological attributes of nonsterile 
nutritionsl and dietary supplements 
(2023), 2256 

Microbiological best laboratory practices 
(1117), 1443 

Microbiological contro! and monitoring of 
aseptic processing environments (1116), 
1430 

Microbiological exammation of nonsterile 
products: acceptance criteria for 
pharmaceutical preparations and 
substances for pharmaceutical use 
(1111), 1415 

Microbiological examination of nonsterile 
products: microbial enumeration tests 
(61), U? 

Microbiological examfnation of nonsterile 
products: tests for specified oroamsms 
(62), 123 
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s pec ified m i c roorganlsms—n u tri t iona I 
and dietary supplements (2022), 2250 
Mid-infrared spectroscopy (854), 783 
Mid-infrared spectroscopy—theory and 
practice (1854), 2220 
Minimum fili (755), 628 
Moist heat sterilization of aqueous liguids 

(1229.2), 1815 

Monitoring devkcs—tirne, temperaturę, 
and humidity (1118), 1449 
Monitoring of bioburden (1229.3), 1820 
Mucosal drug products—performance tests 
(1004), 829 

Mucosal drug products—product guality 
tests (4), 86 

Mycoplasma tests (63), 130 
Near-infrared spectnscopy (1119), T 455 
Nephelometry, turbdimetry, and visuaf 
comparlsoD (855), 787 
New sten!ization meLhods (1229.12), 1848 
Niacin or niacinamide assay (441), 361 
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Nrtrite titratlon (451), 366 
Nitrogen determination (461), 366 
Nomenclature (1121), 1469 
Nuclear magnetk resonance spectroscopy 
(761), 629 

Nucteic acid-based technigues— 
amplificatlon (1127), 1487 
Nucleic acid-based techniques— 
approaches for rietecting trare nucleic 
acids (residual DNA testing) (1130), 
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Nucleic acid-based techniques—extraction, 
detection, and sequencing (1126), 1477 
Nucleic acid-based techniques—generał 
(1125), 1471 

Nucleic acid-based technigues— 
genotyping (1129), 1503 
Nucleic add-based techmques—microarray 
(1128), 1497 

Oligosaccharide analysis (212), 273 
Ophlhalmic products—performance lests 
(1771), 2135 

Ophlhalmic products—qua!ity tests (771), 
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Opticat microscopy (776), 645 
Optical rotation (781), 648 
Orał drug products—product quality tests 
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Orally inhaled and nasal drug products 
<1664.1 >, 2048 

Ordinary impurities (466), 368 
Osmolality and osmolarlty (785), 656 
Oxygen fiask combustion (471), 385 
Package integrity and test method 
selection (1207.1), 1707 
Package integrity leak test technologie* 

(1207.2) , 171 9 

Package seal quality test techno log i es 

(1207.3) , 1736 

Packaging and repackaging— single unit 
Container* (11 36), 1532 
Packaging and storage regurrements (659), 
529 

Pancreatln (1025), 866 
Particie size distribution estimation by 
analytical sievmg (786), 658 
Partlculate matter in injections (788), 665 
Particulate matter in ophthalmic Solutions 
(789), 669 
pH (791), 672 

Pharmaceutical calculations in pharmacy 
practice (1160), 1569 
P harmac eu lica! com pou nd i n g—nonsterlle 
preparations (795), 675 
Ph armaceuticaI compounding —slerrle 
preparations (797), 683 
Pharmaceutical dosage forms (1151), 1543 
Phase-solubiliLy analysis (1171), 1599 
Physical environments that promote safe 
medkation use (1066), 1200 
Physicochemkal analytical procedures for 
insulins (121.1), 207 

Physicochemical inLegrators and indicators 
for sterilization (1229.9), 1842 
Plasma spec trochemistry (730), 611 
Plasma spe c troch emistry—theory and 
practice (1730), 2067 
Plastic materials of construction (661.1), 
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Plastic packaging systems and their 
materials of construction (661), 541 
Plastic packaging systems for 
pharmaceutical use (661.2), 554 
Pofarography (801), 746 


ndex 



ndex 


1-28 Gener-Centi 


General chapters (continued) 

Po rosi metry by mercury intrusion (267), 
306 

Porosity by nitrogen adsorption-desorption 
(268), 309 

Positron emission tomography drugs for 
compounding, inve$tigaLional, and 
research uses (823), 758 
Posil ron emission tomography drugs— 
Information <1823), 2190 
Powder fineness (811), 750 
Powder flow (1174), 1602 
Prekallikrein activator (165), 241 
Preparation of biological specrmens for 
hfetologic and immunohistochemical 
analysis (1285), 1978 
Prescription balances and volumetrit 
apparatus (11 76), 1607 
Prescription Container labelfng (17), 107 
Pro d u c ts for neb u f rza ti o n — ch a rac te riza ti o n 
tests (1601), 1984 
Propellants (602), 498 
Protein A qua!ity attributes (130), 227 
Protein determination procedures <507), 
395 

Pyrogen test <151), 234 
Quality assurante in pharmaceutical 
compounding (1163), 1593 
Quality attributes of tablets labeled as 
havrng a functionai score (705), 586 
Qu ality of biotech no log i ta! products: 
analysis of the expression construct in 
cells used for production of r-DNA 
derived protein products <1048), 1060 
Quality of biotechnological products: 
stability testing of biotechnological/ 
biological products <1049), 1062 
Radiation sterilization (1229,10), 184 3 
Radioactivity (821 >, 751 
RadioactMty—theory and practice (1821), 
2177 

Raman spectroscopy (1120), 1461 
Readily carbonizable substances test <271), 
314 

Refractive index (831), 768 
Residual host celi protein measurement In 
biopharmaceuticals <11 32), 1511 
Residual solvents (467), 369 
Residue on ignition <281), 314 
Rheometry (1911), 2238 
Rlboflavin assay (481), 386 
Salts of organie nitrogenous bases (501), 
392 

Scanning electron microscopy (1181), 

1641 

Selenium <291), 315 
5emisolid drug products—performance 
tests (1724), 2055 
Sensitization testing (1184), 1651 
Shear celi methodology for powder ftow 
testing (1063), 1175 
Significant change guide for bulk 

pharmaceutical excipients <1195), 1 667 
Single-steroid assay (511), 400 
Somatropin bioidentity tests <126), 214 
Spacers and valved holding cham bers used 
with inhalation aerosols— 
characterization tests (1602), 1988 
Specific gravity (841), 768 
Specific surface area (846), 769 
Spectrophotometric identification tests 
<197), 255 

Stability considerations in dispensing 
practice (1191), 1662 


5 team sten fization by direcl contact 
<1229*1), 1812 

Stenie pro duet packaging—integrity 
evaluation <1207), 1 700 
Ster Eli ty testing—valfdation of isolator 
systems <1208), 1739 
Sterifity tests (71), 1 36 
Sterilizationrin-place (1229.13), 1849 
Sterilization of compendial artides <1229), 
1807 

Sterilization and sterility assurance of 
compendial artides (1211), 1744 
Sterilizing filtraibn of liguids (1 229A ), 
1824 

Subvisible particulate matter in therapeutic 
protein injectlons (787), 663 
Sulfur dioxide (525), 401 
Supplemental Information for artides of 
botanical origin (2030), 2260 
Sutures—diameter <861), 795 
Sutures—needle altachment <871), 796 
Tablet breaking F orce (121 7), 1750 
Tablet friability (1216), 1749 
Tensile strength (881), 797 
Terminally sterilized pharmaceutical 
products—parametric release (1222), 
1753 

Test for 1,6-anhydro derivative for 
enoxaparin s odium (207), 261 
Theory and practice of electrica! 
conductivity measurements of Solutions 
<1644), 2000 

Thermal analysis <891), 798 
Thiamine assay (531), 407 
Thin-layer chromatographic identification 
test <201>, 256 
Tltrimetry (541), 416 
Topica! aerosols (603), 499 
Topi cal and transdermal drug products— 
product quality tests <3), 78 
To tal organie carbon (643), 5 22 
Transfer of anafytical procedures (1224), 
1778 

TrifJuoroacetic acid (TFA) in peptides 
(503.1), 394 

Ultravio!et-visible spectroscopy (857), 789 
U i t ra vi o I et-vi stble s pec trosc opy—th eo ry 
and practice (1857), 2229 
Untformily of dosage unils (905), 802 
USP reference standards (11), 104 
Vacdnes for human use—bacterial vaccines 
(1238), 1943 

Yactines for human use—generał 
considerations (1235), 1905 
Vaccines for human use—polysaccharide 
and gfycoconjugate vaccine$ (1234), 
1888 

Vałtdation of aJternatlve microbioEogica! 

methods (1223), 1756 
Yalidatton of compendial procedures 
(1225), 1780 

ValidaLton of microbią! recovery from 
pharmacopeial artides (1227), 1787 
Yalidation of alternative methods to 
antibiotic microbial assays (1223.1), 

1770 

Yapor phase sterilization (1229.11), 1847 
Veriffcation of compendial procedures 
(1226), 1786 

Yibrational circular dichroism 
spectroscopytheory and practice <1782), 
2136 

Yibrational circular dichroism spectroscopy 
(782), 649 
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Vira! safety evaluation of biotechnofogy 
products derived from celi lin es of 
human or animal origin (1050), 1067 
Yirology test methods (1237), 1922 
Virus testing of human plasma for further 
manufacture (1240), 1956 
Vi5cosity—capillary methods <911), 806 
Yiscosity—pressure dhven methods (914), 
814 

Viscosity—rolling bali method (913), 812 

Yiscosity—rotationai methods (912), 808 

Vistble particulates in injections (790), 671 

Vitamin A assay (571), 454 

Yitamin Bi ; aetrvity assay <1 71), 242 

Yitamin C assay (580), 459 

Vitamin D assay (581), 462 

Yitamin E assay (551), 419 

Yoiumetric apparatus (31), 110 

Water conductMty (645), 523 

Water determination (921), 815 

Water for hemodlalysis applications (1230), 

1851 

Water for pharmaceutical purposes (1231), 

1852 

Water-soiid interactions in pharmaceutical 
systems (1241), 1966 
Weighrng on an analytical balance (1251), 
1970 

Weight variation of dietary supplements 
(2091), 2277 

Written prescription drug information— 
guidelines (1265), 1976 
X-ray fluorescence spectrometry (735), 615 
X-ray fluorescence spectrometry—theory 
and practice (1735), 2074 
7inr determination (591), 471 


General notices and requirements, 1 
Confurmance to standards, 3 
Monograph components, 5 
Monographs and generał chapters, 5 
Offidal status and legał recognition, 3 
Prescribing and dispensfng, 12 
Preservation, packaging, storage, and 
labelEng, 12 

Terms and definEtions, 9 
Test results, 9 

Testing practices and procedures, 7 
Tttle and revision, 3 
General tests for reagents, 2324 
Genetidn, 2361 
Cen tam i cm 
injection, 4390 

and p red ni solone acetate ophthalmic 
ointment, 4397 

and p red ni sol one acetate ophthalmic 
suspension, 4397 
sulfate, 4391 

suffate and betamethasone acetate 
ophthalmic solution, 4393 
sulfate and betamethasone valerate 
ointment, 4394 

sulfate and betamethasone valerate otic 
solution, 4395 

sulfate and betamethasone valerate topica! 

solution, 4396 
sulfate cream, 4392 
s u!f a te o i ntm en t, 4392 
suifate ophthalmic ointment, 4393 
sulfate ophthalmic solution, 4393 
uterine infusion, 4390 
Centian violet, 4398 
cream, 4399 
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Gentian violet (tontinued) 
topfcal solution, 4400 
Ginger, 6995 
capsules, 7001 
powdered, 6997 
tincture, 6999 
Cinkgo, 7003 
capsules, 7008 
exlract, powdered, 7005 
tablets, 7010 
Ginseng 
American, 6786 
Asian, 6805 

capsules, American, 6790 

extract, powdered American, 6789 

extract, powdered Asian, 6808 

powdered, American, 6787 

powdered, Asian, 6807 

tablets, American, 6792 

tablets, Asian, 6809 

Tren chi, root and rhizome, 7213 

Tren chi, root and rhizome dry extraet, 

7221 

Tienohi, root and rhizome powder, 7216 
Girard reagent T, 2361 
Gitoxin, 2361 

Glacia! aeetic acid, 2361, 2580 
TS, 2415 
Glass woal, 2361 
Glaze, pharmaceutical, 7675 
Glimepiride, 4400 
and pioglrtazone tablets, 5716 
tablets, 4402 
Glipizide, 4404 

and metformin hydrochloride tablets, 4407 
tablets, 4405 

Globule size distribution in lipid mjectable 
emulsions (729), 607 
Globulin 
immune, 4409 
reagent, anthhuman, 2334 
EHo (D) immune, 4410 
Glucagon, 4410 
for injection, 4411 

Glucagon bioidentity tests (123), 210 
p-Gluconic acid, 50 percent in water, 2361 
Cluconolactone, 4412 
Glucosamine 

and chondroitin sulfate sodium tablets, 
7012 

chondroitin sulfate sodium, and 
methyisulfonylmethane tablets, 7019 
hydrochlonde, 7014 

and methyisulfonylmethane tablets, 701 7 
sulfate potasstum chloride, 7015 
sulfate sodium chloride, 7016 
tablets, 7014 
Glucose, 2361 
enzymatic test strip, 4413 
liquid, 7677 

oxidase-chromogen TS, 2415 
D-Glucuronolactone, 2361 
Glutamlc acid, 2361, 7021 
L-Glutamic acid, 2361 
hydrochloride, 7677 
Glutaminę, 4413 
L-Glu tarninę, 2361 
Glutaral 

concen tratę, 4414 
disinfectant solution, 7678 
Glutathione, 7022 
Glyburide, 4415 

and metformin hydrochloride tablets, 4418 
tablets, 4415 


Gycerin, 2361, 4421 
base TS, 2416 
ophthalmic solution, 4423 
orał solution, 4423 
suppositones, 4423 
Glycery! 

behenate, 7678 
dibehenate, 7680 
distearate, 7681 
monocaprylate, 7683 
monocaprylocaprste, 7685 
monolinoleate, 7687 
monooleate, 7688 
monostearate, 7689 
tristearate, 7691 
Glycine, 4424 
irrigation, 4424 
Glycoiic acid, 2361 

GJycoprotein and glycan analysis—generał 
considerations (1034), 1259 
Glycopyrrolate, 4424 
injection, 4427 
tablets, 4428 
GlycyR-g łuta minę, 7023 
GłytyR-tyrosme, 7024 
Gofd 

chloride, 2361 
chloride TS, 2416 
sodium thiomalate, 4429 
sodium thiomalate injection, 4430 
Gotdenseal, 7026 
extract, powdered, 7029 
powdered, 7027 
Gonadorelin 
acetale, 4431 
hydrochloride, 4433 
for injection, 4430 
Gonadotropin 
chorionic, 4435 
ch o nonie, for injection, 4436 
Good distribution precli ces for bulk 
pharmaceutical excipients <1197), 1678 
Good manufaeturing practices for bulk 
pharmaceutical exdpients (1078), 1 222 
Good packaging practices (1177), 1613 
Good repackaging practices (1178), lóló 
Good storage and distribution practices for 
drug products (1 079), 1242 
Goserelin acetale, 4437 
Govemment liaisons to expert committees 
and expert panel s, xvii 
Graftskin, 3569 
Gramicidin, 4439 

and neomycin and polymyxin B sulfates 
cream, 5320 

and neomycin and polymyxin B sulfates 
and hydrocortrsone acetate cream, 5321 
and neomycin and polymyxin B sulfates 
ophthalmic solution, 5320 
and neomycin sulfate ointment, 5306 
nystatin, neomycin sulfate, and 
tri a md nof one acetonide cream, 5404 
nystatin, neomycin sulfate, and 
tria mc r nol o ne ac eton rde ointment, 5404 
Granisetron hydrochloride, 4439 
injection, 4441 
orał suspension, 4442 
tablets, 4443 
Cranules 

Flunixin meglumine, 4237 
Montelukast sodium, orał, 5220 
Grapę seeds oligomeric proanthocyanidins, 
7030 

Gravity, spedfic (841), 768 


Green 

brilliant, 2339, 2368, 2407 
FCF, fast, 2359 
soap, 4444 
soap tincture, 4445 
Green tea 

extraci, decaffeinated, powdered, 7032 
Griseofulvtn, 4445 
capiulei, 4446 
orał suspension, 4447 
tablets, 4448 

tablets, ultramtcrosize, 4449 
Growth factors and cytokines used in celi 
therapy manufacturing (92), 195 
Guaiacol, 2361 
Guaifenesin, 4450 
capsules, 4451 

and codeine phosphate orał solution, 4453 
and dyphylline orał solution, 3931 
and dyphylline tablets, 3932 
and pseudoephedrine hydrochloride 
capsules, 4454 

pseudoephedrine hydrochloride, and 
dextromethorphan hydrobromide 
capsules, 4455 

and theophylline capsules, 6425 
and theophylline orał solution, 6426 
for injection, 4451 
orał solution, 4452 
tablets, 4452 
Guanabenz acetate, 4456 
tablets, 4457 

Guanethidine monosulfate, 4458 
tablets, 4459 
Guanfacine 
hydrochloride, 4460 
tablets, 4460 

Guanrdine hydrochloride, 2362 
Guanidfne isothiocyanate, 2362 
Guanine hydrochloride, 2362 
Guar gum, 7693 
Gugguf, 7034 
extract, natlve, 7035 
extract, purified, 7036 
tablets, 7037 

Guide to generał chapters 
charts, 13 

table of contents, 63 
Gutta percha, 4462 
Gymnema, 7038 
extract, native, 7041 
extract, purified, 7042 
powdered, 7040 


H 

Halazone, 4463 
tablets for solution, 4463 
Halclnonide, 4463 
cream, 4464 
ointment, 4465 
topical solution, 4467 
Halobetasoi propionate, 4467 
Haloperidol, 4468 
decanoate, 4471 
injection, 4469 
orał solution, 4470 
tablets, 4470 
Halothane, 4473 
Hawthorn leaf 
with flower, 7044 
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Hawthorn feaf (continued) 
with flower, powdered, 7046 
Hazardous drugs—handling in healthcare 
settings <800), 727 
Heavy metals <231), 293 
H«avy metals in reagents, 2326 
Helium, 4473 

oxygen cerlified standard, 2376 
Hemateln, 2362 
Hematoxylm, 2362 
TS, Delafrekfs, 2414 

Hematoxylin and eosin stainrng of sectioned 
tissue for microscopk examinatton 
(1285.1), 1982 
Hemoglobin, bovme, 2362 
Heparin 

lock flush solution, 4474 
sodium, 4475 
sodium injection, 4480 
Hepatftis B 

rmmune globulin, 4480 
1 -Heptadecanal, 2362 
Heptafluorobutyric acid, 2362 
H e p ta ki s -(2,6- d i - O-methy i )-/3-eyc lodex tri n, 
2362 

n*Heptane, 2362 
chroma tog raphic, 2347, 2362 
Hep ty I p*hydroxybenzoate, 2362 
Hesperidin, 7048 
Hexachlorophene, 4481 
cteansing emulsion, 4482 
Uquid soap, 4482 
Hexa decyl hexadecanoate, 2362 
Hexadecyltrimethylammomum bromide, 

2362 

Hexadimethnne brombe, 2362 
Hexamethyldis[lazane, 2362 
Hexamethyleneimine, 23 62 
H examet hy I e n e tetra minę, 2362 
n-Hexane, 2362 

Hexane, solvent, 2362, 2378, 2395 
chroma tog rap hic, 2347, 2362 
Hexanes, 2362 

Hexanitrodipheny!amine, 2356, 2362 
Hexanophenone, 2363 
Hexylamine, 2363 
Hexylene glycol, 7695 
HexyJ resorem o I, 4483 
lozen ges, 4484 

High-performance thimlayer chromatography 
procedurę for Identification of artkles of 
botanical origin (203), 258 
Histaminę 

dihydrochloride, 2363 
phosphate, 4485 
phosphate injection, 4485 
Histidine, 4486 

L-Histidine hydrochloride monohydrate, 2363 
Holy basil !eaf, 7049 
extract, powdered, 7053 
powdered, 7051 
Homatropine 
hydro brom i de, 4487 

hydrobromide ophthalmic solution, 4488 
methylbromide, 4488 
methylbromide and hydrocodone 
bitartrate tablets, 4502 
methylbromide tablets, 4489 
Homosalate, 4490 
Honey, purified, 7695 
Morse chestnut, 6888 
extract, powdered, 6891 
powdered, 6889 

Horseradish peroxidase conjugated to goat 
antkmouse IgC, 2363 


Humań plasma (1180), 1618 
Hyafuronidase 
injection, 4491 
for injection, 4491 
Hydralazine hydrochtoride, 4492 
injection, 4494 
orał solution, 4494 
tablets, 4494 
Hydrezine 

dihydrochloride, 2363 
hydrate, 85% in water, 2363 
sulfate, 2363 
Hydrindantin, 2363 
Hydrlodic acid, 2363 
Hydrobromic acid, 2363 
Hydrochlorlc acid, 2363, 7695 
akoholk, tenth-molar (0JM), 2427 
buffer, 2340 

dituted, 2353, 2363, 7696 

half-normal (0.5 N), 2427 

half-normal (0.5 N) in methanol, 2426 

injection, 4495 

norma! (1 N), 2426 

0.001 N TS, 2416 

0.01 M TS, 2416 

0.025 N TS, 2416 

0.36 N TS, 2416 

0.05 N TS, 2416 

2 N T5, 2416 

3 N T5, 2416 
6 N TS, 2416 
OJ N VS, 2426 
0.02 N V5, 2426 

Hydrochloride 
Nile blue, 2408 
Hydrochlorothlazlde, 4496 
and amiloride hydrochloride tablets, 2717 
amlodipine, valsartan, tablets, 2767 
and bisoproloi fL ma ratę tablets, 3045 
Candesartan cilę.setil, tablets, 3159 
capsules, 4497 
and captopril tablets, 3176 
and enalapril maleate tablets, 3973 
and fosinopnl tablets, 4338 
and irbesartan tablets, 4674 
and lisrnopril tablets, 4867 
and losartan potassium tablets, 4913 
and methyldopa tablets, 5103 
and metoprolol lartrate tablets, 5144 
and moextpril hydrochloride and tablets, 
5205 

and propranolol hydrochioride tablets, 
5895 

and quinapril tablets, 5942 
and reserpine tablets, 5992 
and spiranołactone oraf suspension, 6223 
and spironolactone tablets, 6224 
tablets, 4499 

and telmisartan tablets, 6355 
and timolol maleate tablets, 6482 
and triamterene capsules, 6571 
and triamterene tablets, 6573 
and valsartan tablets, 6651 
Hydrocodone bitartrate, 4500 
and acetaminophen tablets, 4501 
and homatropine methylbromide tablets, 
4502 

tablets, 4500 
Hydrocodone diol, 2363 
Hydrocortisone, 4505 
acetate, 4511 

acetale and chloramphenicol for 
ophthalmic suspension, 3352 
acetate and colistin and neomycin sulfates 
otre suspension, 3558 


acetate cream, 4512 
acetate mjectabfe suspension, 4514 
acetate lotion, 4513 
acetate, neomycin and po!ymyxin B 
sulfates, and bacitracin ointment, 5314 
acetate, neomycin and polymyxin B 
suffates, and bacitracin ophthalmic 
ointment, 5314 

acetale, neomycin and polymyxin B 
sulfates, and bacitracin zinc ophthalmic 
ointment, 5317 

acetate and neomycin and polymyxln B 
sulfates cream, 5323 
acetate, neomycin and poiymyxtn B 
sulfates, and gramtdicin cream, 5321 
acetate and neomycin and polymyxin B 
sulfates ophthalmic suspension, 5323 
acetate and neomycin sulfate cream, 5308 
acetate and neomycin sulfate btion, 5308 
acetate and neomycin sulfate ointment, 
5308 

acetate and neomycin sulfate ophthalmic 
suspension, 5308 
acetate ointment, 4513 
acetate ophthalmic ointment, 4513 
acetate ophthalmic suspension, 4514 
acetate and oxytetracydine hydrochloride 
ophthalmic suspension, 5537 
acetate, penicillin G, neomycin, polymyxin 
B, and hydrocortisone sodium suednate 
topi cal suspension, 5597 
acetate, penicillin G procaine, and 
neomycin and polymyxin B sulfates 
topical suspension, 5614 
and acetlc acid otic solution, 4510 
and clioguinol cream, 3488 
and clbąuinof ointment, 3489 
and neomycin and polymyxin B sulfates 
ophthalmic suspension, 5322 
and neomycin and poiymyxin B sulfates 
otic solution, 5321 

and neomycin and polymyxin B sulfates 
otic suspension, 5322 
and neomycin sulfate cream, 5307 
and neomycin sulfate ointment, 5307 
and neomycin sulfate otic suspension, 
5307 

and oxytetracycline hydrochloride 
ointment, 5537 

and pofymyxin B sulfate otic solution, 

5753 

butyrate, 4514 
butyrate cream, 4515 
cream, 4506 
gei, 4507 

hemtsuccinate, 4516 
injectable suspension, 4508 
btion, 4507 

neomycin and polymyxin 9 sulfates and 
bacitracin zinc ointment, 5316 
neomycin and pofymyxin B sulfates and 
bacitracin zinc ophthalmic ointment, 
551/ 

ointment, 4508 
rectal suspension, 4509 
sodium phosphate, 4517 
sodium phosphate injection, 4518 
sodium suednate, 4519 
sodium suednate for injection, 4520 
sodium suednate, penicillin G, neomycin, 
polymyxin B, and hydrocortisone acetate 
topical suspension, 5597 
tablets, 4509 
valerate, 4521 
valerate cream, 4521 
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Hydro co rtlsone (continued) 
valerate ointment, 4522 
Hydroflumethiazide, 4523 
tablets, 4523 
HydrofJuoric acid, 2363 
Hydrogen 

peroxkfe, 10 percent, 2363 
peroxide, 30 perce nt, 2363 
peroxide, 30 percent, unstabiikcd, 2363 
peroxide, 50 percent in water, 2363 
peroxide concentrate, 4524 
peroxide solution, 2363 
peroxide topi cal sol u ti on, 4525 
peroxide TS, 2416 
sulfide, 2363 

sulfide detector tubę, 2363 
sulfide TS, 2416 
Hydrogenated lanolin, 7727 
Hydrogenated polydextrose l 7809 
Hydrogenated yegetable oil, 7961 
Hydromorphone hydrochloride, 4525 
injection, 4528 
orał solution, 4528 
tablets, 4530 

HydroquJnone, 2363, 4530 
cream, 4531 
toplcal solution, 4531 
Hydroxocoba3amln, 4531 
injection, 4533 
Hydroxy naphthol biue, 2364 
3'-Hydroxyacetophenone, 2364 
4'-Hydroxyacetophenone J 2364 
Hydmxyamphetamine hydrobromide, 4533 
ophthalmic solution, 4534 
Hydroxyanisole, butylated, 7547 
p-Hydroxybenzoic acid, 2364 
4-Hydroxybenzoic acid isopropyl ester, 2364 
2-Hydroxybenzyl aleohol, 2364 
4-Hydroxybutane-1 sulfonie acid, 2364 
4-Hydroxy-2‘butanone, 2364 
Hydroxychloroqylne sulfate, 4534 
tablets, 4535 

Hydroxyethyl eellulose, 7697 
N-( 2-Hydroxye thy 1 }pi pe raztne-YV'-(2- 
ethanesulfonk acid), 2364 
Hydroxylamine hydrochloride, 2364 
TS, 2416 

10/J-Hydroxynorandrostenedione f 2364 

2 '-{4 - Hy d roxy p h e ny I) -5 -(4-me thy I-1 - 

pipę raziny l)-2,5b i-1 H- benza m id a z o le 
trihydrochloride pentahydratę, 2364 
4‘(4-Hydroxyphenyl)-2-butanone, 2364 

3 -Hy droxy p heny I d im e thy lethy I a m m on i um 

chloride, 2364 

D-a-4*Hydroxyphenylglydne, 2364 

4 - Hyd roxy-4-ph e nyI p i peri d i ne, 2 3 64 
Hydroxyprogesterone caproate, 4535 

injection, 4536 
Hyd roxy propyl 
betadex, 7697 
eellulose, 77 00 

eellulose, low-substituted, 7 701 
eellulose ocular system, 4537 
corn starch, 7908 
pea starch, 791 7 
potato starch, 7922 
Hydroxypropy 1-0-cyclodextrin, 2364 
Hydroxypropyl eellulose, 2364 
8-Hydroxyquinoline, 2364 
TS, 2416 
Hydroxytoluene 
butylated, 7548 
butylated, reagent, 2341 
Hydroxyurea, 4538 
capsules, 4538 


Hydroxyzine 
hydrochtoride, 4539 
hydrochloride injection, 4540 
hydrochioride orał solution, 4541 
hydrochloride tablets, 4542 
pamoate, 4544 
pamoate capsules, 4545 
pamoate orał suspension, 4546 
Hymeteiiose, 7702 
Hyoscyamine, 4546 
hydrobromide, 4548 
sulfate, 4548 
sulfate elixir, 4550 
sulfate injection, 4550 
sulfate orał solution, 4551 
sulfate tablets, 4551 
tablets, 4547 

Hypophosphorous add, 7703 
50 percent, 2364 
Hypoxanthrne, 2365 
Hypromellose, 4552 
aeetate suednate, 7704 
ophthalmk solution, 4554 
phthalate, 7706 


I 

\ 123 

capsules, sodium iodide, 4635 
injection, lobenguane, 4632 
injection, iodohippurate sodium, 4634 
solution, sodium iodide, 4636 
I 125 

albumin injection, iodinated, 4636 
injection, iothalamcte sodium, 4637 
I 131 

albumin aggregated injection, iodinated, 
4638 

albumin injection, bdinated, 4637 
capsules, sodium iodide, 4640 
injection, iobenguane, 4633 
injection, iodohippurate sodium, 4638 
injection, rosę bengal sodium, 4639 
solution, sodium iodide, 4640 
Ibuprofen, 4555 

and diphenhydramine citrate tablets, 3799 
diphenhydramine hydrochloride capsules, 
3808 

and pseudoephedrine hydrochloride 
tablets, 4559 
orał suspension, 4556 
tabiets, 4558 
Ibutilide fumarate, 4561 
Ichthammol, 4562 
ointment, 4563 
Idarubicin hydrochloride, 4563 
injection, 4565 
for injection, 4564 
Identification 

of artEcles of botanical origin <563), 440 
of artides of botankaJ origin by high- 
performance thin-layer chromatography 
procedurę (1064), 1187 
of fixed oils by thin-layer chromatography 
(202), 257 

organie nitrogenous bases (181), 245 
test, thin-layer ehromatographic (201), 256 
tests—generał (191), 245 
tests, spectrophotometric (197), 255 
tetracydines (193), 254 


ldoxuridine, 4566 
ophthalmic ointment, 4566 
ophthalmic solution, 4567 
Jfosfamlde, 4567 
for injection, 4569 
IgG-coated red cells, 2365 
tmidazole, 2365 
Imidurea, 7707 
Iminodiacetłc add, 2365 
Imipenem, 4569 

and dlastatln for injectabie suspension, 
4572 

and dlastatin for injection, 4571 
fmipramine pamoate, 4575 
Imipramine hydrochloride, 4573 
injection, 4574 
tablets, 4574 
Imrpranmne pamoate 
capsules, 4576 
lmiqulmod, 4579 
cream, 4580 

Immunogenicity assays—design and 
validation of assays to detect anti-drug 
neutralizing antibody (1106.1), 1397 
Immunogenicity assays—design and 
yalidation of Immunoassays to detect anti- 
drug antibodies (1106), 1382 
Immunological test methods—surface 
plasmon resonance (1105), 1366 
Immunological test methods 
enzyme4inked Immunosorbent assay 
(ELISA) <1103), 1344 
generał considerations (1102), 1337 
i mm u no biot analysis (1104), 1355 
Impurities 

ord mary (466), 368 
testing In medleal gases (41 3), 349 
Impurities in drug substances and drucj 
Products (1086), 1270 
Inamrinone, 4582 
injection, 4583 
Indapamide, 4584 
tablets, 4585 
Indene, 2365 

tndkator and test papers, 2408 
Jndicators, 2406 
indicator papers, 2408 
reagents, and Solutions, 2323 
test papers, 2408 
Indigo carmine, 2365 
TS, 2416 

Indigotindisulfonate sodium, 4586 
injection, 4586 
indinavir sulfate, 4587 
Indium In 111 

capromab pendetide injection, 4589 
chloride solution, 4589 
tb ri tumom ab tluxetan injection, 4591 
oxyquinoline solution, 4591 
pentetate injection, 4592 
pentetreotide injection, 4593 
satumomab pendetide injection, 4593 
Indocyanine green, 4594 
for injection, 4595 
Indole, 2365 

lndole-3-carboxylk add, 2365 
Indomethacin, 4595 
capsules, 4596 

extended-re!ease capsules, 4597 
for injection, 4600 
topfcal gel, 4600 
oraf suspension, 4602 
sodium, 4603 
suppositories, 4601 
Indophenol-acetate T5, 2416 
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inhalant 

a my i nitrite, 2816 
propylhexedrine, 5899 


inhalation 

Acetyl cystern c and isoproterenol 
hydrochloride solution, 25S7 
Cromolyn sodium powder, 3588 
Cromolyn sodium solution, 3588 
Dexamethasone sodium phosphate 
aerosol, 3679 
Epinephrine aerosol, 3999 
Epinephrine bitartrate aerosol, 4002 
Epinephrine solution, 4000 
Ergotaminę tartrate aerosol, 4023 
Fluticasone propionate aerosol, 4288 
Fluticasone propionate powder, 4293 
Isoetharine mesyJate aerosol, 4686 
Isoetharine solution, 4685 
Isoproterenol hydrochloride aerosol, 4700 
Isoproterenol hydrochloride and 
phenylephrine bitartrate aerosol, 4702 
Isoproterenol solution, 4699 
Isoproterenol suifate aerosol, 4705 
Isoproterenol suffate solution, 4706 
Levatbuterol solution, 4801 
Metaproterenol suifate aerosol, 5040 
Metaproterenol suifate solution, 5041 
Raeepinephrine solution, 5963 
Ribavirin for solution, 5998 
Salmeterol powder, 6096 
Sodium chloride, solution, 6185 
Stenie water for, 6716 
Terbutaline suifate aerosol, 6375 
Tobramycin solution, 6497 


Inhalation and nasal drug products: aerosols, 
sprays, and powders—performance quality 
tests <Ó01), 472 

Inhalation and nasal drug products generał 
Information and pro duet q u ality tests (5), 
90 


Injection 

Acepromazine maleate, 2541 
Acetazolamide for, 2578 
Acyckwir for, 2592 
Adenoslne, 2601 
Al co hol, dehydrated, 2618 
Al co hol in dextrose, 2619 
Alfentanil, 2624 
Alprostadil, 2652 
Alteplase for, 2655 
Armfostme for, 2710 
Amikacin suifate, 2714 
Aminocaproic acid, 2728 
Aminohippurate sodium, 2732 
Aminopentamide suifate, 2734 
Aminophylllne, 2737 
Amiodarone hydrochloride, 2753 
Amitriptyline hydrochloride, 2759 
Ammonium chloride, 2775 
Ammonium molybdate, 2778 
Amobarbital sodium for, 2779 
Amphotericin B for, 2799 
Am pieli lin for, 2807 
Ampidflin and sulbactam for, 2813 


Anileridine, 2823 
Aprotmin, 2851 
Arginine hydrochloride, 2856 
Articaine hydrochloride and epinephrine, 
2864 

Ascorbic acid, 2866 
Atenotol, 2887 
Atracurium besylate, 2903 
Atropinę suifate, 2906 
Azaperone, 2912 
Azathioprrne sodium for, 2917 
Azithromydn for, 2925 
Aztreonam, 2933 
Aztreonam for, 2934 
Bacitracin for, 2937 
Bacteriostatic sodium chloride, 6183 
Bacteriostatic water for, 6717 
Benztropine mesy la te, 2990 
Benzyl pen id I by I polyjysine, 2994 
Beta met ha sonę sodium phosphate, 3009 
Bethanechol chloride, 3019 
Biperiden łactate, 3030 
Bleomycin for, 3046 
Bretylium tosylate, 3048 
Bretylium tosylate in dextrose, 3049 
Brompheniraminę maleate, 3059 
Bumetanide, 3063 
Bupivacaine hydrochloride, 3066 
Buplyacaine hydrochloride in dextro$e, 
3067 

Bupivacaine hydrochloride and 
epinephrine, 3068 
Butorphanol tartrate, 3100 
Caffeine citrate, 3107 
Caffeine and soctum benzoate, 3109 
Calcitonin safmon, 3119 
Caldtriol, 3121 
Calcium chloride, 31 35 
Calcium gluceptate, 3137 
Caldum gluconate, 3140 
Calcium leyulinate, 3146 
Capreomydn for, 3167 
Carbenidllln for, 3186 
Carboplatin for, 3203 
Carboprost tromethamine, 3206 
Carmustine for, 3217 
Cefamandole natete for, 3247 
Cefazolin, 3250 
Cefazolin for, 3251 
Cefepime for, 3261 
Cefmenoxime for, 3268 
Cefmetazole, 3270 
Cefmetazole for, 3270 
Cefonicid for, 3271 
Cefoperazone, 3273 
Cefoperazone for, 3273 
Ceforanide for, 3275 
Cefotaxime, 3276 
Cefotaxime for, 3277 
Cefotetan, 3282 
Cefotetan for, 3283 
Cefotiam for, 3285 
Cefoxitin, 3288 
Cefoxitin for, 3288 
Cefplramide for, 3290 
Ceftazidfme, 3301 
Ceftazidime for, 3301 
Ceftiżoxime, 3304 
Ceftizoxime for, 3304 
Ceftriaxone, 3305 
Oeftriaxone for, 3305 
Cefuroxime, 33C9 
CefuroxEme for, 3309 
Cephalothin, 3322 
Cephalothln for, 3323 


Cephapirfn for, 3324 
Cephradine for, 3329 
Chioramphenicol, 3349 
Chloramphenicol sodium succinate for, 
3355 

Chloroprocaine hydrochloride, 3375 
Chloroquine hydrochloride, 3376 
Chlorothiazide sodium for, 3383 
Chbrphcniramine maleate, 3387 
Chtorpromazine hydrochloride, 3392 
Choriontc gonadotropin for, 4436 
Chromie chloride, 3406 
Chromium Cr 51 edetate, 3407 
Crmetidine, 3421 

Ci met id i ne in sodium chloride, 3422 
Ciprofloxacin, 3429 

Cisapride compounded, yeterinary, 3438 
Cisatracurium besylate, 3442 
Cisplatin for, 3446 
Cladribine, 3459 

C!avulanlc acid and ticarcillin, 6464 
Clindamycin, 3475 
Ciindamycin for, 3476 
Cloprostenol, 3519 
Codeine phosphate, 3547 
Colchicine, 3553 
Colistimethate for, 3557 
Corticotropfn, 3577 
Corticotropin for, 3578 
Corticotropin, repository, 3580 
Cr 51, sodium chromate, 3407 
Cupric chloride, 3593 
Cupric suifate, 3595 
Cyanoco ba lamin, 3597 
Cydophosphamide for, 3608 
Cyclosporlne, 3615 
Cysteinę hydrochloride, 3621 
Cytarabine for, 3623 
Dacarbazine for, 3625 
Daetinomydn for, 3627 
Dantrolene sodium for, 3635 
Daunorubicin hydrochloride for, 3639 
Deferoxamine mesylatefor, 3642 
Dehydrated alcohol, 2618 
Desfanoside, 3654 
Desmopressin acetate, 3661 
Desoxycorticosterone acetate, 3668 
Dexamethasone, 3672 
Dexamethasone sodium phosphate, 3681 
Dextran 40 in dextrose, 3696 
Dextran 40 in sodium chloride, 3697 
Dextran 70 in dextrose, 3700 
Dextran 70 in sodium chloride, 3701 
Dextrasę, 3709 

Dextrose and sodium chloride, 3709 
Diatrlzoate meglumine, 3711 
Diatrizoate meglumine and diatrizoate 
sodium, 3712 
Diatrizoate sodium, 3715 
Diazepam, 3719 
D*azoxide, 3722 
Dibucatne hydrochloride, 3725 
Dicyclomine hydrochloride, 3744 
Diethylstilbestrol, 3756 
Digltoxin, 3764 
Digox]n, 3767 

Dihydroergotamine mesylate, 3771 
Dihydrostreptomycfn, 3773 
Dimenhydrinate, 3788 
Dimercaprol, 3791 
Dinoprost tromethamine, 3795 
Diphenhydramme hydrochloride, 3805 
Dipyridamole, 3820 
Do bu La minę, 3841 
Do bu ta minę for, 3842 
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Jnjection (continued) 

Dobutamine in dextrose, 3843 
Docetaxel, 3846 
Do pa mi n e hydrochloride, 3865 
Dopamine hydro chlor! de and dextrose, 
3866 

Doxapram hydrochloride, 3873 
Doxorubicin hydrochloride, 3884 
Doxorub3rin hydrachInride for, 3885 
Doxycycllne for, 3891 
Droperidol, 3912 
Dyphylline, 3929 
Edetate calcium disodium, 3939 
Edetate disodium, 3941 
Edrophonium chloride, 3941 
Electrolytes and dextrasę type 1, multiple, 
3954 

Electrolytes and dextrasę type 2, multiple, 
3958 

Electrolytes and dextrose type 3, multiple, 
3961 

Electrolytes type 1, multiple, 3949 
Electrolytes type 2, mufti ple, 3952 
Elements, tracę, 3964 
Emetine hydrochloride, 3968 
Enalaprilat, 3976 
Enoxaparin sodium, 3982 
Ephedrine sulfate, 3997 
Epinephrine, 4000 
Epirubicin hydrochloride, 4006 
Ergonovine maleate, 4020 
Ergotaminę tartrate, 4024 
Erythromycin, 4033 
Erythromycin ethyl succinate, 4043 
Erythromycin lactobionate for, 4047 
Estradiol cyplonate, 4076 
Estradiol vaierate, 4077 
Ethacrynate sod tum for, 4093 
Ethiodized oil, 4102 
Eto mi datę, 4119 
Etoposide, 4123 
Famotidine, 4137 
Fenoldopam mesylate, 4160 
Fen tany f dtrate, 4166 
Ferumoxides, 4180 
FloKundtne for, 4208 
Fiu co na zole, 4211 
Fluconazole In dex trasę, 4214 
Fluconazole In sodium chloride, 4216 
Fludarabine phosphate, 4226 
Fludarabine phosphate for, 4228 
Fludeoxyglucose FI8, 4250 
Flumazenil, 4232 
Ftunixin meglumine, 4238 
Fluorescein, 4245 
F 18, sodium fluoride, 4251 
Fluorouracil, 4258 
Fluphenazine decanoate, 4269 
Fluphenazine enanthate, 4270 
Fluphenazine hydrochloride, 4272 
Folk acid, 4323 
Fondaparinux sodium, 4327 
Fosphcnytoin sodium, 4341 
Fructose, 4343 

Fructose and sodium chloride, 4344 
Furosemide, 4348 
Gadodiamide, 4357 
Gadopentetate dimeglumine, 4359 
Gadoteridol, 4363 
Gadoversetamide, 4366 
Gallamine triethiodide, 4379 
Gallium dtrate Ga 67, 4379 
Gantidovir for, 4381 
Gemcitabine for, 4386 
Gentamictn, 4390 


Glucagon for, 44" 1 
Glycopyrrofate, 4427 
Gold sodium thiomalate, 4430 
Gonadorelln for, 4430 
Conadotropin, choriome for, 4436 
Granisetrort hydrochloride, 4441 
Guaifenesin for, 4451 
Haloperidol, 4469 
Heparin sodium, 4480 
Histaminę phosphate, 4485 
Hyaiuronidase, 4491 
Hyaiurontdase for, 4491 
Hydralazine hydrochloride, 4494 
Hydrachforic acid, 4495 
Hydrocortisone sodium phosphate, 4518 
Hydrocorttsone sodium succinate for, 4520 
Hydrom o rphone hydrochloride, 4528 
Hydfoxocobalamm, 4533 
Hydroxyprogesterone caproate, 4536 
Hydroxyzlne hydrochloride, 4540 
Hyoscyamine sulfate, 4550 
I 123, iobenguane, 4632 
I 123, iodohippurate sodium, 4634 
1 125, ioth a la matę sodium, 4637 
I 125, albumin, iodinated, 4636 
I 131, lobenguane, 4633 
1 131, iodohippurate sodium, 4638 
M 31, rosę bengal sodium, 4639 
I 131, albumin, iodinated, 4637 
1131, albumin aggregated, iodinated, 

4638 

Idarubirin hydrochloride, 4565 
Idarubicin hydrochloride for, 4564 
Ifosfamide for, 4569 
Imipenem and dlastatin for, 4571 
imipramlne hydrochloride, 4574 
Inamnnone, 4583 
Indigotindisulfonate sodium, 4586 
Indium In 111 capromab pendetide, 4589 
Indium In 111 ibritumomab tiuxetan, 4591 
Indium In 111 pentetate, 4592 
Indium In 111 pentetreotide, 4593 
Indium In 111 satumomab pendetide, 

4593 

Indocyanine green for, 4595 
Indomethacin for, 4600 
injection, 3415 
Insulin, 4607 
Insulin aspart, 4610 
Insulin glargine, 4613 
Insulin human, 4617 

Humań insulin and human Insulin isophane 
suspension, 4617 
Insulin lispro, 4623 
fnulin in sodium chloride, 4629 
fnvert sugar, 6241 
lodipamide meglumine, 4641 
lodixanol, 4645 
lohexol, 4652 
lopamidol, 4654 
lopramide, 4658 
lothalamate meglumine, 4659 
lolhalartiaLe meglumine and iothalamate 
sodium, 4659 
lothalamate sodium, 4660 
loversol, 4662 

loxaglate meglumine and ioxaglate 
sodium, 4663 
loxilan, 4666 

Irinotecan hydrochloride, 4678 
Iron dextran, 4680 
Iran sorbitex, 4681 
Iran sucrose, 4682 
Isoniazid, 4694 

Isoproterenoi hydrochloride, 4701 


lsoxsuprine hydrochloride, 4726 

lvermectin, 4732 

lvermectin and dorsulon, 4736 

Kanamydn, 4742 

Ketamine hydrochloride, 4746 

Ketorolac tramethamine, 4754 

La beta I ol hydrochloride, 4759 

Leucovonn calcium, 4797 

Leveti race tam, 4825 

Levocarnitine, 4823 

Levorphanol tartrate, 4839 

Lidocame hydrochloride, 4848 

Lid o cal ne hydrochloride and dextrose, 

4852 

Lidocaine hydroehloride and epinephrine, 

4853 

Lincomycin, 4856 
Lorazepam, 4905 
Magnestum sulfate, 4952 
Magneslum sulfate in dextrose, 4953 
Manganese chloride, 4957 
Manganese sulfate, 4960 
Mannitol, 4962 

Mannitol in sodium chloride, 4963 
Mechlorethamine hydrochloride for, 4974 
Menadio! sodium diphosphate, 5003 
Menadione, 5005 
Meperidine hydrochloride, 5008 
Mepivacaine hydrochloride, 5015 
Meplvacaine hydrochloride and 

ievonordefrin, 5016 
Mero penem for, 5026 
Mesoridazrne besylate, 5035 
Metaraminol bitartrate, 5043 
Methadone hydrochloride, 5061 
Melhocarbamof, 5078 
Melhohexitaf sodium for, 5081 
Methotrexate, 5084 
Methotrexate for, 5085 
Methotrimeprazine, 5087 
Methyldopate hydrochloride, 5104 
Methyiene biue, 5107 
Methylene blue, veterinary, 5107 
Methylergonowne maleate, 5109 
Methylprednisoione sodium succinate for, 

5123 

Metoclopramide, 5129 
Metoprofol tartrate, 5141 
Metronidazoie, 5152 
Mezlocillin for, 5161 
Miconazole, 5163 
Midazolam, 5168 
Minocydlne for, 5174 
M i tomy d n for, 5195 
Mltoxantrone, 5197 
Morphine sulfate, 5234 
Morrhuate sodium, 5236 
Mycophenolate mofetil for, 5250 
N 1 3, ammonia, 5369 
Nafcillin, 5265 
Nafctifin for, 5266 
Nalorphine hydrochloride, 5273 
Naloxone hydrochloride, 5274 
Mandrofone decanoate, 5278 
N and rolo ne phenpropionate, 5279 
Neomycin for, 5300 
Neostigmine methylsulfate, 5328 
Netilmicin sulfate, 5329 
Niacln, 5335 
Niadnamide, 5340 
Nicardipine hydrochloride, 5342 
Nitraglycerin, 5371 
Norepinephrine bitartrate, 5381 
Ondansetron, 5443 
Orphenadrine dtrate, 5459 
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Injection (continued) 

Oxacillin, 5471 
Oxacillin for, 5472 
Oxaliplatin, 5477 
Gxaliplatin for, 5479 
Qxymorphone hydrochloride, 5527 
Oxy tetra cyc linę, 5532 
Oxytetracydine for, 5536 
Oxytocin, 5541 
Padftaxef, 5544 

Pamidronate disodium for, 5552 
Pancuronium bromide, 5560 
Papaverine hydrochloride, 5571 
Paricalcitof, 5575 

Particulate matter in injections <788), 665 
Pemetrexed, 5590 
Penidllin G potassium, 5603 
Penidllin G potassium for, 5604 
Penidllin G sodium for, 5616 
Pentazodne, 5630 
Pentobarbital sodium, 5634 
Perphenazine, 5650 
Phenobarbital sodium, 5666 
Phentolamine mesy la te for, 5675 
Phenylbutazone, 5678 
Phenylephrine hydrochloride, 5683 
Phenytoin sodium, 5697 
Physostigmine salkylate, 5700 
Phytonadione injectable emulsion, 5702 
Piperadllin for, 5727 
Piperacillin and tazobactam for, 5728 
Pofymyxin 8 for, 5752 
Potassium acetate, 5757 
Potassium chloride ooncenlrate for, 5764 
Potassium chloride in dextrose, 5766 
Potassium chloride in dexlruae and sodium 
chloride, 5767 

Potassium chloride in lactated Ringeris and 
dextrose, 5769 

Potassium chloride in sodium chloride, 
5772 

Potassium phosphates, 5788 
Pralidoxime chloride for, 5795 
Predmsolone sodium phosphate, 5819 
Prednisolone sodium succinate for, 5820 
Prilocaine and epinephrfne, 5828 
Prilocaine hydrochloride, 5827 
Procamamide hydrochtoride, 5840 
Procaine hydrochloride, 5843 
Procaine hydrochloride and epinephrine, 
5843 

Procaine and tetracaine hydrochbrides and 
levonordefrin, 5844 
Prochlorperazine edisylate, 5848 
Progesterone, 5854 
Promazine hydrochloride, 5861 
Promethazine hydrochloride, 5864 
Propofol injectable emulsion, 5887 
Propoxycaine and procaine hydrochlorides 
and levonordefrin, 5889 
Propoxycaine and procaine hydrochlorides 
and norepinephrine bilartrate, 5890 
Propranolo! hydrochloride, 5894 
Protaminę sulfate, 5903 
Pyridostigmme bromide, 5922 
Pyrrdoxine hydrochloride, 5925 
Quinidine gluconate, 5947 
Ranitidlne, 5975 

Ranitidine In sodium chloride, 5978 

Repository corticotropin, 3580 

Reserpine, 5987 

Ribofiavin, 6002 

Rifampfn for, 6009 

Ringeris, 6019 

Ringeris and dextrose, 6021 


Ringeris and dextrose, half-strength 
lactated, 6028 

Ringeris and dextrose, lactated, 6025 
Ringeris and dextrose, modified, lactated, 
6030 

Ringeris, lactated, 6023 
Ritodrine hydrochloride, 6043 
Ropivacalne hydrochloride, 6078 
Rosę bengal sodium i 131, 4639 
Rubidium chloride Rb 82, 6082 
Sargramostim for, 6110 
Scopofamine hydro brom i de, 6128 
Secobarbital sodium, 61 32 
Secobarbitai sodium for, 6132 
Sefenious acid, 6139 
Sisomicln sulfate, 6169 
Sm 153 lexidronam, samarium, 6106 
Sodium acetate. 6173 
Sodium bicarbanate, 61 78 
Sodium bromide, veterinary, 61 79 
Sodium chloride, 6183 
Sodium chloride, bacteriostatic, 6183 
Sodium chromie Cr 51, 3407 
Sodium lactate, 6194 
Sodium nitrite, 6196 
Sodium nitroprusside for, 6197 
Sodium phosphates, 6202 
Sodium sulfate, 6208 
Sodium thiosulfate, 6210 
Somatropin for, 6212 
Strontium chloride Sr 89, 6235 
Streptomydn, 6234 
Streptomycin for, 6234 
Succinylcholine chloride, 6237 
Sufentanil ci tratę, 6241 
Sugar, invert, 6241 
Sułfadiazine sodium, 6259 
Sulfamethoxazole and trimethoprim, 6269 
Sumatriptan, 6288 
Technetium Tc 99m albumin, 6331 
Tedinelium Tc 99m albumin aggregated, 
6332 

Technetium Tc 99m albumin colloid, 6333 
Technetium Tc 99m apcitide, 6335 
Technetium Tc 99m arcitumomab, 6335 
Technetium Tc 99m bidsate, 6336 
Technetium Tc 99m depreodde, 6337 
Technetium Tc 99m dlsofenin, 6337 
Technetium Tc 99m etidronate, 6338 
Technetium Tc 99m exametazime, 6338 
Technetium Tc 99m fanolesomab, 6339 
Technetium Tc 99m gluceptate, 6340 
Technetium Tc 99m lidofenin, 6341 
Technetium Tc 99m mebrofenin, 6342 
Technetium Tc 99m medronate, 6343 
Technetium Tc 99m mertiatide, 6344 
Technetium Tc 99m nofetumomab 
merpentan, 6345 

Technetium Tc 99m oxiseonate, 6345 
Technetium Tc 99 m pen te ta te, 6345 
Technetium Tc 99m pertechnetate, 
sodium, 6346 

Technetium Tc 99m pyrophuspłiate, 6348 
Technetium Tc 99 m (pyro- and tri meta-) 
phosphates, 6348 

Technetium Tc 99m red blood cells, 6349 
Technetium Tc 99m sestamibr, 6349 
Technetium Tc 99m succimer, 6350 
Technetium Tc 99m sulfur colloid, 6351 
Technetium Tc 99m tetrofosmin, 6352 
Teniposide, 6363 
Terbutaline sulfate, 6376 
Testosterone cypionate, 6388 
Testosterone enanthate, 6389 
Testosterone propionate, 6390 
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Tetracaine hydrochloride, 6394 

Tetracaine hydrochloride for, 6395 

Tetracaine hydrochloride in dextrose, 6397 

Tetracycline hydrochloride for, 6404 

Thallous chloride Tl 201, 6415 

Theophylline in dextrose, 6423 

Thramine hydrochloride, 6431 

Thiopenta! sodium for, 6445 

Th in repa for, 6450 

Thiothixene hydrochloride, 6453 

Thiothrxene hydrochloride for, 6454 

Ticarcillin and davułanic acid, 6464 

Ticarcillin and davulanic acid for, 6465 

Ticarcillin for, 6463 

Hgecycline for, 6473 

TrJetamtne and zolazepam for, 6475 

Tilmicosin, 6478 

Tobramycin, 6493 

Tobramycin for, 6494 

Tolazolfne hydrochloride, 6509 

Tolbutamide for, 6511 

Trifluoperazine hydrochloride, 6585 

Triflupromazine hydrochloride, 6588 

Trimethobenzamide hydrochloride, 6596 

Tripelennamine hydrochloride, 6602 

Tromethaminę for, 6610 

Tubocurarfne chloride, 6619 

Tylosin, 6621 

Urea for, 6628 

Vafproate sodium, 6643 

Vancomyctn, 6655 

Vancomycin hydrochloride for, 6658 

Vasopressin, 6662 

Verapamil hydrochloride, 6676 

Verteporfin for, 6684 

Vinblastine sulfate for, 6691 

Vincristine sulfate, 6694 

Vjncristine sulfate for, 6695 

Vinorelbine, 6698 

Warfarin sodium for, 6714 

Water for, baeterlostatk, 6717 

Water for, stenie, 6718 

Water for, 6717 

Xenon Xe 133, 6722 

Xylazlne, 6725 

Yohimbine, 6729 

Yttrium Y 90 Ibritumomab truxetan, 6730 
ZkkmidSne, 6740 
Zinc chloride, 6749 
Zinc sulfate, 6756 

Zolazepam and tiletamine for injection, 
6475 


Injections and implanted drug products 
(parenterals)—product quality tests (1), 67 
Inosine, 2365 
Inositol, 2365, 7708 
Insoluble matter in reagents, 2326 
insulin, 4605 
aspart, 4608 
as&ays (121), 205 
glargine, 4611 
gfargine injection, 4613 
human, 4615 
human injection, 4617 
human isophane suspension and human 
insulin Injection, 461 7 
human suspension, isophane, 4620 
injection, 4607 
Jispro, 4621 
llspro fnjection, 4623 
suspension, isophane, 4619 
zinc suspension, 4624 
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Insulin (continued) 
zł nc suspension, extended, 4625 
zine suspension, prompt, 4627 
Insulin as part 
injection, 461D 

Intestinal fluid, simulated, TS, 2416, 2420 
Intramammary infusfon 
amoxicillin, 2787 
cloxacillin benzathrne, 3531 
Intrauterine contraceptive system 
progesteronu, 5854 
Intrinsic viscosity table, 2525 
Inulin, 4628 

in sodtum chloride injection, 4629 
lnvert sugar, 7710 
In vitro 

and in vivo evaluation of dosage forms 
<1088), 1277 

biological reactwity tests <87), 169 
In vivo 

biological reactmty tests <88), 172 
and in vitro evaluation of dosage forms 
<1088), 1277 
lobenguane 
I 123 injection, 4632 
I 1 31 injection, 4633 
sulfate, 2365 
lodk acid, 2365 
lodinated 

I 125 albumin injection, 4636 
1131 albumin aggregated injection, 4638 
I 131 albumin injection, 4637 
lodine, 2365, 4630 
diluted TS, 2416 

hundredth-normal (0.01 N), 2427 
I 123 capsules, sodium iodide, 4635 
M 23 injection, iobenguane, 4632 
i 123 injection, iodohippurate sodium, 
4634 

1123 solution, sodium iodide, 4636 
I 125 albumin injection, lodinated, 4636 
I 125 injection, iothafamate sodium, 4637 
1131 albumin aggregated injection, 
lodinated, 4638 

f 1 31 albumin injection, iodinated, 4637 
I 1 31 capsules, sodium iodide, 4640 
I 131 Injection, iobenguane, 4633 
1131 injection, Iodohippurate sodium, 
4638 

I 131 injection, rosę bengal sodium, 4639 

I 131 solution, sodium iodide, 4640 

monobromide, 2365 

monochloride, 2365 

monochloride TS, 241 6 

and potassium iodide TS 1, 2416 

and potassium iodide TS 2, 2416 

and potassium Iodide TS 3, 2416 

solution, stron g, 4631 

topical solution, 4630 

lenth-normal (OJ N), 2416, 2427 

tincture, 4631 

tincture, strong, 4632 

TS, 24 T 6 

twentieth-normal (0.05 N), 2427 
lodipamide, 4641 
meglumine injection, 4641 
lodixanol, 4642 
injection, 4645 
lodobromide TS, 2416 
lodochJoride TS, 2416 
fodoethane, 2365 
lodoform, 4648 
Iodohippurate sodium 
I 123 injection, 4634 
1131 injection, 4638 


lodometric assay—antibiotics (425), 353 
p-lodonitrotetrazofium violet, 2365 
lodoplatinate TS, 2416 
lodoquinol, 4648 
tablets, 4649 
lobexol, 4649 
injection, 4652 

lon chromatography (1065), 1197 
lon-exchange resin, 2365 
lopamidol, 4653 
injection, 4654 
loprom ide, 4655 
injection, 4658 
Iothalamate 

meglumine injection, 4659 
meglumine and iothalamate sodium 
injection, 4659 
sodium I 125 injection, 4637 
sodium injection, 4660 
sodium and iothalamate meglumine 
injection, 4659 
lothalamie acid, 4661 
loversol, 4662 
injection, 4662 
loxaglate 

meglumine and ioxaglate sodium injection, 
4663 

sodium and ioxaglate meglumine injection, 
4663 

loxaglic acid, 4664 
loxtlan, 4665 
injection, 4666 
Ipecac, 4667 
powdered, 4668 
orał solution, 4669 
Ipratropium bromide, 4670 
Irbesartan, 4671 

and hydrochloroth azide tablets, 4674 
tablets, 4673 

Irinotecan hydrochloride, 4676 
injection, 4678 
Iron 

carbonyl, 4679 
dextran injection, ^680 
phenol TS, 2416 
powder, 2365 
salicyiale TS, 241 7 
sorbiLex injection, 4681 
sucrose injection, 4682 
wtre, 2365 
Iron (241), 301 
Isoamyl 
alcohol, 2365 
Isobutane, 7713 
Isobutyl 
acetale, 2365 
alcohol, 2329, 2366, 7713 
4-lsobutylacetophenone, 2366 
N-Jsobutylpiperidone, 2366 
Isoetharine 
hydrochloride, 468^ 

Inhalation solution, 4685 
mesylate, 4685 

mesylate inhalation aerosol, 4686 
IsofJupredone acetale, 2366, 4687 
injectable suspension, 4688 
neomycin sulfate and tetracarne 
hydrochloride oin:ment, 5309 
neomycin sulfate and tetracaine 
hydrochloride topical powder, 5310 
Isoflurane, 4688 
Isoleucine, 4690 
l-lsoleucine, 2366 
Isomalt, 77 15 
Isomaltotriose, 2366 


Isometheptene muca te, 4691 
didiloralphenazone, and acetaminophen 
capsules, 4692 
2-lsoniazid, 2366, 4693 
injection, 4694 
and rifampin capsules, 6010 
rifampin, pyrazinamide, and ethambutol 
hydrochloride tablets, 6013 
rifampin and pyrazinamide tablets, 601 2 
orał solution, 4694 
tablets, 4695 
Isonicotinamide, 2366 
Isonitotinie acid, 2366 
hydrazide, 2366 
fsooctane, 2366 
Isopropamide iodide, 4696 
tablets, 4696 
Isopropyl 
acetale, 2366 

alcohol, 2329, 2366, 2383, 4697 
alcohol, azeotropic, 4698 
alcohol, dehydrated, 2329, 2366 
alcohol, rubbing, 4699 
ether, 2366 
iodide, 2366 
myristate, 2366, 7717 
palmilate, 7717 
salicyl ate, 2366 
Isopropyiamrne, 2366 
Isoproterenol 
hydrochloride, 4699 

hydrochloride and acetylcysteme Inhalation 
solution, 2587 

hydrochloride inhalation aerosol, 4700 
hydrochloride injection, 4701 
hydrochloride and phenylephrrne bitartrate 
inhalation aerosol, 4702 
hydrochloride tablets, 4702 
inhalation solution, 4699 
sulfate, 4704 

sulfate inhalation aerosol, 4705 
sulfate inhalation solution, 4706 
Isorhamnetin, 236 6 
Isosorbide 
concentratę, 4706 

dinitrate extended-release capsules, 4708 
dinitrate chewable tablets, 4710 
dinitrate, diluted, 4708 
dinitrate subfingual lablets, 4712 
dinitrate extended-release tablets, 4710 
mononitrate, diluted, 4712 
mononitrate tablets, 4714 
mononitrate extended-release tablets, 

4715 

ora! solution, 4707 
Isotretinoin, 4720 
capsules, 4721 
Jsovateric acid, 2366 
lsoxsuprine hydrochloride, 4725 
injection, 4726 
tablets, 4726 
Isradipine, 4727 
capsules, 4728 
orał suspension, 4728 
Itraconazole, 4729 
lvermectin, 4730 
and clorsulon injection, 4736 
injection, 4732 
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lvermectin (contimed) 
pastę, 4733 

and pyrantel pamoate tablets, 4737 
topical solution, 4736 
tablets, 4734 
habepilone, 4739 


j 

Japanese honeysuekie flower, 7055 
dry extraet, 7058 
powder, 7060 
Juniper tar, 4741 


K 

Kaem pfe roi, 2366 
Kanamydn 
injection, 4742 
sulfate, 4742 
sulfate capsules, 4744 
Kaolin, 4745 
Kerosene, 2366 
Ketamlne hydrochloride, 4745 
injection, 4746 
Ketoconazole, 4747 
orał suspension, 4748 
tablets, 4748 
Ketoprofen, 4749 
capsules, 4750 

extended-release capsules, 4751 
Ketorolac tromethamine, 4753 
Injection, 4754 
tabfets, 4756 
Kr 81 m 
krypton, 4757 
Krill otf 

capsules, 7066 

delayed-refease capsules, 7069 
Krypton Kr 8I m, 4757 


L 

L design ations, 2366 
Labeling (7), 98 

Labeling of inactive tngredients <1091), 1296 
Labetalo! hydrochloride, 4758 
injection, 4759 
orał suspension, 4759 
tablets, 4760 
alphal artalbumin, 7718 
Lactase, 4761 
Lactic acid, 4761 
Lactitol, 7722 
La eto biomc add, 7723 
Lactose, 2367 
anhydrous, 7724 
beta, 2367 
monohydrate, 7726 
monohydrate, alpha, 2367 
Lactulose 
concentrate, 4762 
solution, 4763 


Lanwudine, 4764 
orał solution, 4766 
tablets, 4767 

and abacavlr tablets, 2529 
and zidovudine tablets, 4769 
Lamotrigme, 4771 
tablets, 4772 
Lamotrigine 

cxtcndcd release tablets, 4774 
tablets for orał suspension, 4776 
Lamotriginę compounded 
orał suspension, 4778 
Lanolin, 4779 
alcohols, 7727 
modified, 4781 
Lansoprazole, 4784 
delayed-release capsules, 4786 
Lansoprazole compounded 
orał suspension, 4787 
Lanthanum 

alizarin compEezan mixture, 2367 
chloride, 2367 
ni tratę hexahycfrate, 2367 
nitra te TS, 2417 
oxtde, 2367 
Latanoprost, 478S 
lauric acid, 7728 
Lauroyl polyoxylgyceodes, 7729 
LauryI dimethyl aminę oxide, 2367 
Lead 

acetate, 2367 
acetate paper, 2367 
acetate test paper, 2408 
acetate TS, 2417 
acetate TS, alcoholic, 2417 
monoxide, 2367 
nitra te, 2367 

nitrate, hundredth-molar (0.01 M), 2428 
nitrate stock solution TS, 2417 
perchlorate, 2367 

perehlorate, hundredth-molar (0*01 M), 
2428 

perehlorate, terth-mdar (0.1 M), 2428 
solution, standard, 2421 
subacetate TS, 2417 
subacetate TS, diluted, 2415, 2417 
tetra acetate, 2367 
Lead (251), 302 
Leak ratę (604), 500 
Lecithin, 7730 
Leflunomide, 4789 
tablets, 4791 
lemon 
oit, 7732 
tincture, 7733 
Letrozole, 4792 
tablets, 4793 
Leudne, 4795 
Leucovorin c alei um, 4796 
injection, 4797 
tablets, 4798 
Leuprolide acetate, 4799 
Levalbuterol 

inhalation solution, 4801 
Levalbuterol hydrochloride, 4803 
Levamisole hydrochloride, 4805 
tablets, 4805 
Levettracetam, 4806 
extended-release tablets, 4812 
injection, 4808 
orał solution, 4309 
tablets, 4811 
Levmetamfetamfne, 4818 
Levobunolol hydrochloride, 4819 
ophthalmic solution, 4820 
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LevQcabastine hydrochloride, 4820 
Levocamitine, 4821 
injection, 4823 
orał solution, 4823 
tablets, 4824 

Levocetirizme dihydrochloride 
tablets, 4826 
Levodopa, 4828 
capsules, 4879 
Levodopa 

and carbidopa extended-release tablets, 
3190 

and carbidopa orally disrntegratrng tablets, 
3196 

and carbidopa tablets, 3189 
tablets, 4830 
Levofloxadn, 4831 
orał solution, 4833 
tablets, 4834 
Levonordefrm, 4836 

and mepivacaine hydrochloride injection, 
5016 

and proca i ne and tetraeaine hydrochloride* 
injection, 5844 

and propoxycaine and procaine 
hydrochlorides injection, 5889 
Levonorgestrel, 4837 
and ethinyl estradiol tablets, 4837 
Levorphano! tartrate, 4838 
injection, 4839 
tablets, 4839 

Levothyroxine sodfum, 4840 
orał powder, 4842 
tablets, 4843 
Ucorice, 7072 
extract, powdered, 7074 
iiuidextracL 7733 
powdered, 7073 
Lidocaine, 4845 
topical aerosol, 4845 
hydrochloride, 4847 

hydrochłoride and dextrose injection, 4852 
hydrochloride and epinephrine Injection, 
4853 

hydrochloride injection, 4848 
hydrochloride jelly, 4849 
hydrochloride orał topical solution, 4849 
hydrochloride topical solution, 4851 
neomycin and polymyxin B sulfates and 
bacitradn ointment 5315 
neomycin and polymyxin B sulfates and 
bacitracin zinc ointment, 5318 
and neomycin and polymyxin B sulfates 
cream, 5323 
ointment, 4846 
and prilocaine cream, 4854 
orał topical solution, 4847 
Light diffraction measurement of particie size 
(429), 354 
Limę, 4855 
Limes tonę 
ground, 7075 
(fiJ-f+J-Limonene, 2367 
Llnabol, 2368 
Li neomycin 
hydrochloride, 4856 
hydrochloride capsules, 4857 
hydrochloride soluble powder, 4858 
injection, 4856 
orał solution, 4856 
Undane, 4858 
cream, 4859 
lotion, 4859 
shampoo, 4859 
Linoleic acid, 2368 
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Unoleoyl polyoxylglyceride$, 7734 
Liothyronine sodjum, 4860 
tablets, 4861 
Liotrix tablets, 4862 
Lipid injectabie emulsion, 4863 
Li pol e acid 
alpha, 70 76 
capsules, alpha, 7077 
tablets, alpha, 707R 
ot-Upoic acid, 2368 
Uquid petroEalum, 2368 
LiquEd-pha$e sterilization {1229.6), 1834 
Lisrnopril, 4864 

and hyd roch I o rot hiazide tablets, 4867 
orał suspension, 4865 
tablets, 4866 
Lithium, 2368 
carbonate, 4870 
carbonate capsules, 4871 
carbonate tablets, 4872 
carbonate extended-release tablets, 4873 
chloride, 2368 
citrate, 4874 
hydroxide, 2368, 4875 
metaborate, 2368 

methoxide, fiftieth-normal (0.02 N) In 
methanol, 2428 

metboxide, tenth-normai (0.1 N) in 
chlorobenzene, 2428 
methoxide, tenth-normal (0.1 N) in 
methanol, 2429 

methoxide, tenth-normal (0.1 N) in 
toluene, 2429 
nltrate, 2368 
percblorate, 2368 
orał solution, 4870 
sulfate, 2368 
Lithocholic acid, 2368 
Utnrius, 2368, 2407 
paper, btue, 2409 
paper, red, 2409 
TS, 2417 
Locke-Ringer's 
solution, 2417 
TS, 2417 

Locust bean gum, 2368 
Lomustine, 4876 
capsules, 4878 

Loperamide hydrochEoride, 4880 
capsules, 4880 
orał solution, 4881 
tablets, 4882 
Lopinavir, 4883 
Lopinavir 

and ritonavir orał solution, 4886 
and ritonavlr tablets, 4890 
Loracarbef, 4893 
capsules, 4894 
For ora! suspension, 4895 
Loratadine, 4896 
chewable tablets, 4900 
orał solution, 4897 
tablets, 4899 

orally dismtegrating tablets, 4901 
Lorazepam, 4904 
in|ection, 4905 
orał concentrate, 4907 
tablets, 4908 
Losartan potassium, 4910 
and hydroehlorothiazide tablets, 491 3 
tablets, 4911 

Loss on drying (731), 614 
Loss on drylng for reagents, 2326 


Loss on ignition (733), 615 


Lotion 

Amphotericłn B, 2 799 
Benzoyl peroxide, 2989 
Benzyl benzoate, 2992 
Beta metha sonę di pro pi on a te, 3006 
Betamethasone valerate, 3013 
Clotrimazole, 3525 
FJurandrenolide, 4276 
Hydrocortisone, 4507 
Hydrocortćsone acetate, 4513 
Lin dane, 4859 
Malathion, 4955 

Methylbenzethonium chloride, 5096 
Neomycin sulfate and flurandrenolide, 
5306 

Neomycin sulfate and hydrocortisone 
acetate, 5308 
Nystatin, 5402 
Padimate O, 5546 
Triamdnolone acetonide, 6560 


Lovastatin, 491 7 
tablets, 4919 

Low molecular weigh: heparin molecuiar 
weight determinations (209), 270 
Loxapine 
capsules, 4921 
suednate, 4920 
Lufenuron, 4971 
lumefantrine, 4923 
Lutein, 7078 
capsules, 7079 
preparatlon, 7080 
Lycopene, 7081 
preparation, 7083 
tomato extract contalning, 7084 
Łysinę 

acetate, 4924 
hydrochioride, 4925 
hydrochioride tablets, 7087 
l-Lysine, 2368 


M 

Mafenide acetate, 4927 
cream, 4928 

for topkal solution, 4928 
MagaJdrate, 4930 

and simethicone chewable tablets, 4933 
and simethicone orał suspension, 4932 
orał suspension, 4931 
tablets, 4931 
Magnesia 

afumina and calcium carbonate chewable 
tablets, 2663 

alumina, calcium carbonate, and 
simethicone chewebłe tablets, 2664 
alumina and calcium carbonate orał 
suspension, 2662 

alumina and simethicone chewable tablets, 
2668 

alumina and simethicone ora! suspension, 
2666 

and alumina orał suspension, 2660 


and alumina tablets, 2661 
aspirin and alumina tablets, 2877 
aspirin, codeine pho^phate, and alumina 
tablets, 2883 

calcium carbonate and simethicone 
chewable tablets, 3131 
and calcium carbonate chewable tablets, 
3131 

milk uf, 4934 
mixture TS, 2417 
tablets, 4934 
Magnesium, 2368 
acetate, 2368 
aiu m i n ometas i I icate, 7735 
aluminosilicate, 7736 
aluminum silicate, 7738 
and calcium carbonates orał suspension, 
3133 

and calcium carbonates tablets, 3134 
carbonate, 4935 

carbonate and citric actd for orał solution, 
4936 

carbonate, citric acid, and potassium 
citrate for orał solution, 4937 
carbonate and sod i u m bicarbonate for orał 
suspension, 4937 

carbonate, alumina, and magnesium oxide 
tablets, 2671 

carbonate and alumina ora! suspension, 
2669 

carbonate and alumina tablets, 2670 
chloride, 2368, 4938 
chloride, 0.01 M, 2429 
citrate, 4939 

citrate orał solution, 4940 
citrate for orał solution, 4941 
gluconate, 4942 
gluconate tablets, 4943 
hydro xide, 4943 
hydroxide pastę, 4944 
nitrate, 2368 
oxide, 2368, 4945 

oxide, alumina, and magnesium carbonate 
tablets, 2671 

oxide, aspirin, and alumina tablets, 2878 
oxide capsules, 4946 
oxide, chromatographic, 2347, 2368 
oxide, dtrk add, and sodium carbonate 
imgation, 3458 
oxide tablets, 4947 
perchlorate, anhydrous, 2333, 2368 
phosphate, 4947 
salicyl a te, 4949 
saiicylate tablets, 4950 
silicate, 7740 

silicate, activated, 2329, 2368 
silicate, chromatographic, 2368 
stearate, 7741 
sulfate, 2368, 4951 
sulfate, anhydrous, 2333, 2368 
sulfate in dextrose injection, 4953 
suEfate injection, 4952 
sulfate TS, 2417 
trissficate, 4953 

trisilicate and alumina orał suspension, 

2672 

trisilicate and alumina tablets, 2673 
trisilicate tablets, 4954 
Malabar-nut-tree, leaf, 7087 
powdered, 7089 
extract, powdered, 7090 
Mafachite green 
G, 2368 
oxalate, 2408 
TS, 2417 
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Ma i a th i on, 4955 
lotion, 4955 

Małek acid, 2368, 7744 
Malic add, 7745 
Mallory's stain, 241 7 
Malonic add, 2368 
Maltitoł, 7746 
solution, 7747 
Małtodextrln, 7 748 
Malto!, 7751 
Maltose, 7751 
Maltolriose, 2368 
Mandelic add, 7752 
Manganese, 2368 
chloride, 4956 
chloride injection, 4957 
chloride for ora! solution, 4958 
dioxide, 2369 

dioxide, activated, 2369, 2369 
gluconate, 4958 
sulfate, 4960 
sulfate injection, 4960 
Mannitol, 4960 
injection, 4962 

in sodium chtoride injection, 4963 
D-Mannitol, 2369 

Manufacturing prac li ces for dietary 
supplements (2750), 2303 
Maprotiline hydrochloride, 4963 
tablels, 4964 

Marbofloxadn compounded, veterinary 
oraf suspension, 4965 
Maritime pine, 7091 
extract, 7092 

Mass spectrometry (736), 620 
Mayer's reagent, 2417 
Mazindol, 4966 
tablets, 4967 

Measuremem of subvisible partie ula te mat ter 
in therapeutic protein injections (1787), 
2149 

Mebendazofe, 4968 
orał suspension, 4969 
tablets, 4970 
Mebrofenin, 4971 

Meca my! a minę hydrochloride, 4972 
tablets, 4973 

Mechlorethamine hydrochloride, 4974 
for injection, 4974 
Meclizine hydrochloride, 4975 
tablets, 4976 

Meclocycline sulfosaiicylate, 4978 
cream, 4978 

Meclofenamate sodium, 4979 
capsules, 4980 
Medical air, 2602 

Medical devices—bacterial endotoxin and 
pyrogen tests (161), 236 
Medical gases assay (415), 349 
Medium-chain trigylcerides, 2369, 7957 
Medroxyprogesterone acetale, 4980 
injectable suspension, 4981 
tablets, 4982 
Mefenamic acid, 4983 
capsules, 4984 

Mef!oquine hydrochloride, 4984 
tablets, 4985 
Megestrol acetate, 4987 
orał suspension, 4987 
tablets, 4989 
M eg I u minę, 4990 
Melamine, 2369 
Melatonin, 7094 
tablets, 7095 

Melengestrol acetate, 4990 


Meloxicam, 4991 
orał suspension, 4994 
tablets, 4995 
Melphalan, 4997 
tablets, 4997 

Melting rangę or temperaturo (741), 625 
Memantine hydrochloride, 4998 
tablets, 5000 

Members of the United States Pharmacopeial 
Convention, xix 

Menadiol sodium diphosphate, 5003 
injection, 5003 
tablets, 5004 
Menadione, 5005 
injection, 5005 
Menaquinone-7, 7096 
capsules, 7097 

extract, Bocittus subtifis subsp. whtilis, 7101 
preparation, 7098 
tablets, 7100 
Menthol, 5006 

and benzocaine topical aerosol, 2981 
lozenges, 5007 

and tetracaine ointment, 6392 
Meperidine hydrochloride, 5007 
injection, 5008 
orał solutbn, 5009 
tablets, 5009 
Mephenytoin, 50' 0 
tablets, 5011 
Mephobarbital, 5012 
tablets, 5013 

Mepivacaine hydrochloride, 5013 
injection, 5015 

and levonordefrfn injection, 5016 
Meprednisont, 5017 
Meprobamate, SCI 7 
orał suspension, 5018 
tablets, 5019 
Meradimate, 5020 
2-Mercaptoethanol, 2369 
Mercaptopurine, 5020 
tablets, 5022 
Mercuric 
acetate, 2369 
acetate TS, 2417 
ammonium thiotyanate TS, 241 7 
bromide, 2369 
bromide test paper, 2409 
bromide TS, altohollc, 2412, 2417 
chloride, 2369 
chloride TS, 2417 
iodide, red, 2369 
iodide, TS, 2417 
mtrate, 2369 

nitrate, tenth-molar (04 M), 2429 
nitrate TS, 2417 
oxide, yellow, 2369, 2406 
potasslum iodide TS, 2-117 
potassium iodide TS, aIkalinę, 2412, 2417, 
2418 

sulfate, 2369 
sulfate f5, 2414, 2417 
thiocyanaLe, 2369 
Mercurous nitrate 
dihydrate, 2369 
TS, 2418 
Mercury, 2369 
ammoniated, 5023 
Mercury (261), 303 
Mero penem, 5024 
for injection, 5026 
Mesalamine, 5027 
extended-release capsules, 5029 
rectal suspension, 5030 


delayed-release tablets, 5032 
Mes i ty I oxide, 2369 
Mes na, 5033 

Mesoridazlne besylate, 5035 
injection, 5035 
orał solution, 5036 
tablets, 5037 
Mestranol, 5037 

and ethynodlol dlaretate tablets, 4111 
and norethindrone tablets, 5385 
MetacresoJ, 5038 
Melanii 
yellow, 2369 

Metaphenylenediamine hydrochloride, 2369 
TS, 2418 

Meiaphosphonc-acebc acid TS, 2418 
Metaphosphork acid, 2369 
Me ta p rotę reno I sulfate, 5039 
Inhalation aerosol, 5040 
inhalatlon solution, 5041 
orał solution, 5042 
tablets, 5043 

Meiaraminof biłartrate, 5043 
injection, 5043 
Metaxalone, 5044 
tablets, 5046 

Melformin hydrochloride, 5047 
extended-re!ease tablets, 5050 
and glipizide tablets, 4407 
and glyburide tablets, 4418 
and pioglitazone tablets, 5720 
tablets, 5048 

Methacholine chloride, 5058 
Methacryiic add, 2369 
copolymer, 7753 
copolymer dlspersion, 7755 
and ethyl acrylate copolymer, 7756 
and ethyl acrylate copolymer dispersion, 
7758 

and ethyl acrylate copolymer, partia My- 
neutralized, 7760 

and methyl methac&ylate copolymer, 7759 
Methacycline hydrochloride, 5059 
capsules, 5059 
oraf suspension, 5060 
Melhadone hydrochloride, 5060 
injection, 5061 
orał concentrate, 5061 
orał solution, 5062 
tablets, 5063 

tablets for orał suspension, 5064 
Methamphetamine hydrochloride, 5064 
tablets, 5065 

Methanesulfonic acid, 2369 
Methanol, 2329, 2333, 2369 
aldehyde-free, 2369 
anhydrous, 2369 
deuterated, 2350 
spectrophotometric, 2369 
Methazotamide, 5066 
tablets, 5066 

Methdilazłne hydrochloride, 5067 
ui al solution, 5068 
tablets, 5068 

Methenamine, 2362, 2369, 5069 
hippurate, 5071 
hippurate tablets, 5072 
mandelate, 5072 
mandefate for orał solution, 5073 
mandelate orał suspension, 5073 
mandelate tablets, 5074 
mandelate delayed-release tablets, 5074 
orał solution, 5070 
tablets, 5070 



Combined lndex to USP 40 and NF 35 


Met hi-Micro 1-39 


MethimazoJe, 5075 
tablets, 5076 
Methionine, 5076 
Methocarbamof, 5077 
Injection, 5078 
tablet*, 5079 

Methods for the determinatian of particulate 
matter fn injeotions and ophthalmic 
Solutions (1788), 2161 
Methohexital, 5080 
sod i om for injection, 5081 
Methotrexate, 5082 
injection, 5084 
for injection, 5085 
tablets, 5086 
Methotrimeprazine, 5086 
injection, 5087 
Methoxsalen, 5087 
capsules, 5088 
topical solution, 5089 
5-Methoxy-1 H-benzi m i dazole-2-th io t, 2369 
7-Methoxycouraarin, 2369 
Methoxy determination (431), 359 
Methoxyethanol, 2369 

2-Methoxyethanol, 2369 
MethoxyfJurane, 5089 
5-Meth oxy-2- methyl- 3-In d o Eeacet ic a c i d, 
2369 

Methoxyphenylacetic add, 2370 
M eth oxyp h enyla ceti c T S, 2418 
Methscopol aminę bromide, 5090 
tablet*, 5091 
Methsuximide, 5092 
capsules, 5093 
Met hy cl o th iazid e, 5093 
tablets, 5094 
Methyl 

acetate, 2370 
alcohol, 7761 
4-aminobenzoate, 2370 
arachidate, 2370 
behenate, 2370 
benzenesulfonate, 2370 
caprate, 2370 
caprylate, 2370 
carbamate, 2370 
chloroform, 2346, 2370, 2401 
erucate, 2370 
ethyl keton e, 2370 
green, 2370 

g ree n-i odom ercu ratę paper, 2409 
heptadecanoate, 2370 
lodide, 2370 

Isobutyl ketone, 2370, 7762 
iaurate, 2370 
lignocerate, 2371 
linolea te, 2371 
linolenaie, 2371 
methacrylate, 2371 

met ha ery lale and ethyl ac ryła te copolymer 
dispenion, 7650 
myristate, 2371 
oleate, 2371 
o rangę, 2408 
orange T5, 2418 
pafmttate, 2371 
purpfe T5, 2418 
red, 2371, 2408 
red-methyiene blue TS, 2418 
red sod i urn, 2408 
red 15, 2418 
red TS 2, 2418 
red TS, methanolic, 2418 
salicyfate, 7763 
stearate, 2371 


sulfoxide, 2371 
violet TS, 2418 
yellow, 2371, 2408 
yellow-methylene blue T5, 2418 
yellow paper, 2409 
yellow TS, 2418 

3-M e th yi-2-benzoth iazol monę hy drażo ne 
hydrochloride TS, 2418 
Methylamine, 40 percent in water, 2371 
Methylamme hydrochloride, 2371 
p-Methy ła m i no phen of su I f a te, 23 71 
Methylbenzethonium chloride, 5095 
lotion, 5096 
ointment, 5096 
topical powder, 5 €96 
4’Methyibenzophenone, 2371 
Methyl be nzoth iazol oi e hy drążone 
hydrochloride, 2371 

( R) -(+)-a I p ha - M et hy I b enzy I isocyanate, 2372 
W-(-)“tt-Methylbenzyl isocyanate, 2372 
Methylcellulose, 5097 
ophthalmic solution, 5099 
orał solution, 5099 
tablet*, 5099 
Methylcobalamin, 7102 
tablets, 7103 
Methyldopa, 5099 
and chloro thiazide tablets, 5101 
and hydrachlorothiazide tablet*, 5103 
orał suspension, 5100 
tablets, 5101 

Methyldopa te hydrochloride, 5104 
injection, 5104 
Methylene 
blue, 2372, 5105 
blue injection, 5107 
blue injection, veterinary, 5107 
blue TS, 2418 
chloride, 2351, 2372, 7764 
5,5'-Methylenedisalitylk acid, 2372 
Methylergonovine maleale, 5108 
injection, 5109 
tablets, 5110 

3- O-Methylestrone, 2372 
Methyl methacrylate 

and methacrylic add copolymer, 7759 
2-Methy[-5-nitroimidazole, 2372 
N-Methyl-N-nitroso-p^duenesulfonamide, 
2372 

Methylparaben, 7765 
sodium, 7766 

4- Methylpentan-2-ol, 2372 
2-Methylpenlane, 2372 
4-Methyl-2-pentanone r 2370, 2372 
Methyłphenidate hydrochloride, 5111 

tablets, 5113 

extended-release tablets, 5113 
Methylprednisolone, 5117 
acetate, 5119 
acetate cream, 5119 
acetate injectable suspension, 5120 
acetate and neomydn suffate cream, 5311 
hemisucdnale, 5121 
sodium suednate, 5122 
sodium suednate For injection, 5123 
tablets, 5118 

2*Methyl-2-propyl-1,3-propanediol, 2372 
Methyl p-toiuenesulfonate, 2371 
N- -Methylpyrroltdine, 2372 
Methylpyrrolidone, 7767 
Methylsulfonylmethane, 7104 
and glucosamine tablets, 701 7 
glucosamine, and chondroltin suffate 
sodium tablets, 7019 
tablets, 7105 


Methyltestosterone, 5124 
capsules, 5125 
tablet*, 5126 

Methylthionine perć libra te TS, 2418 
Methysergide maleate, 5126 
tablets, 5127 
Metoclopramide 
hydrochloride, 5128 
injection, 5129 
orał solution, 51 30 
tablets, 5131 
Metolazone, 5132 
orał suspension, 5133 
tablets, 5134 
Me top rolo! 
fu ma ratę, 5135 
suednate, 5137 

suednate extended’release tablets, 5138 
tartrate, 5140 

tartrate and hydrochlorothiazide tablets, 
5144 

tartrate injection, 5141 
tartrate orał solution, 5142 
tartrate orał suspension, 5142 
tartrate tablets, 5143 
Metrifonate, 5146 
Metronidazole, 5147 
benzoate, 5148 
capsules, 5149 
get, 5151 
injection, 5152 
tablets, 5153 

extended-release tablets, 5154 
Metronidazole benzoate tompounded 
orał suspension, 5149 
Metyrapone, 5156 
tablets, 5157 
Metyrosine, 5157 
capsules, 5158 

Mexileline hydrochloride, 5159 
capsules, 5160 
Meztocillin 
lor injection, 5161 
sodium, 5160 
Mibolerane, 5162 
orał solution, 5162 
Mkonazole, 5163 
injection, 5163 
ni tratę, 5164 
nitra te cream, 5165 
nitra te topical powder, 5165 
ni tratę vaginal supposltories, 5166 
Micrabial characterization, Identification, and 
stram typing <1113), 1419 
Micrabial enumeration tests—nutritional and 
dietary supplements <2021), 2245 
Microbiological attrlbutes of nonsterile 
nutritional and dietary supplements 
(2023), 2256 

Microbiological best laboratory practices 
<1117), 1443 

Microbiological eon troi and monitoring of 
aseptic pracessing envfronments (1116), 
1430 

Microbiological examination of nonsterile 
producls: acceptance critena for 
pharmaceutkal preparations and 
substances for pharmaceutkal use (1111), 
1415 

Microbiological examinatlon of nonsterile 
praducts; micrabial enumeration tesls (61), 
117 

Microbiological examination of nonsterile 
praducts: tests for specified 
mrcroorganisms (62), 123 
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Microbiological procedures for absence of 
specified microorgantsms—ruitritional and 
dietary supplements <2022), 225 0 
Microscopy, optical (776), 643 
MEdazolam, 5167 
injection, 5168 

Mid-infrared spectroscopy (854), 783 
Mid-irtfrared spectroscopy—theory and 
practice (1 854), 2220 
Midodrine hydrochbride, 5169 
tablets, 5170 
Mik thistJe, 7106 
capsules, 7110 
extract, powdered, 7109 
powdered, 7107 
tablet 7112 
M i I lon's reag e ut, 24 18 
Mi Irin one, 5172 
Minerał 
acid, 2372 
oil, 5173 

oil emulsion, 51 74 
oil, ligbt, 7768 
oil, rectal, 5174 
oil, topical light, 5174 
Minerals 

with calcium and wtamin D tablets, 6864 
capsules, 7113 

oil* and water-soluble vitamins with, 
capsules, 7336 

oil- and water-soluble vltamim with, orał 
solution, 7361 

oil* and water-soluble vitamin$ with, 
tablets, 7375 
tablets, 7121 

water-soluble vltamins with, capsules, 7423 
water-soluble vitamins with, orał solution, 
7443 

water-soluble vitamios with, tablets, 7451 
Minimum fili (755), 628 
Mi nocydine 
hydrochlonde, 51 75 
hydrochlonde ca psuł es, 51 76 
periodontal system, 5182 
hydrochlonde orał suspension, 5177 
hydrochbride tablets, 51 78 
hydrochforide extended-refease tablets, 
5178 

for injection, 5174 
Minoxtdtl, 5183 
topical solution, 5185 
tablets, 5184 
Mirtazapine, 5186 
tablets, 5188 

orally disintegratlng tablets, 5189 
Misoprostol, 5191 
dbpersion, 5192 
Mission 

and prefate, vii 
statement, vii 
Mitomycin, 5193 
for injection, 5195 
Mitotane, 5196 
tablets, 51 96 
Mitoxanlrone 
hydrochlonde, 5197 
injection, 5197 
Modafinil, 5198 
tablets, 5199 

Moexipril hydrochlonde, 5201 
Moexiprił hydrochlonde 
and hydrochlorothiaztde tablets, 5205 
tablets, 5203 

Moist heat stehlization of aqueous liquids 
229.2), 1815 


Molindone hydrochlonde, 5207 
tablets, 5208 
Molybdenum, 2372 
Molybdic acid, 2372 
Molybdo*phosphotungstate TS, 2418 
Mometasone furoaie, 5209 
cream, 5210 
ointment, 5211 
topical solution, 5213 
Monensin, 5214 
granulated, 5215 
premix, 5216 
sodium, 5216 

Monitoring devices—time, temperaturę, and 
humidity {1118), 1449 
Monitoring of bioburden (1229,3), 1820 
Monobasic 

potassium phosphate, 2372, 7847 
sodium phosphate, 2372, 6201 
Monobenzone, 5217 
cream, 5218 

Monochioroacetk; acid, 2372 
Mono- and di-glycerides, 7769 
Monoethanolamme, 2372, 7769 
Monoglyceride dtrate, 7770 
Monograph and reference materiał donors 
2014 recognition, xxvi 
Monosodium glutamate, 2372, 7771 
Monothioglycerol, 7772 
Montelukasl 

sodium orał granules, 5220 
sodium tablets, 5222 
sodium thewable tablets, 5225 
Montefukast sodium, 5218 
Morantel tartrate, 5227 
Mortcizme hydrochlonde, 5228 
tablets, 5230 
Morin, 2372 
Morphine sulfate, 5231 
extended-release ca psuł es, 5232 
injection, 5234 
suppositorles, 5235 
Morpholine, 2372 
Morrhuate sodium injection, 5236 
Moxidectin, 5236 
Moxifloxacin 
hydrochlonde, 5240 
ophthalmic solution, 5238 
Mutosal drug products—performance tests 
(1004), 829 

Mucosaf drug products—product guality 
tests (4>, 86 
Mupirodn, 3242 
calcium, 5243 
cream, 5244 
ointment, 5246 
nasaf ointment, 5246 
Mycophenolate 
sodium, 5256 

Mycophenolate mofetif, 5247 
capsules, 5248 
for injection, 5250 
for orał suspension, 5251 
tablets, 5253 
Mycophenolic acid 
defayed-release tablets, 5257 
Mycoplasma tests (63), 130 
Myristic acid, 7772 
Myristyt alcohol, 7773 
MyristyltrimethylammonEum bromide, 2372 
Myrrh, 5259 
topical solution, 5260 


N 


N 13 injection, ammonia, 5369 
Nabumetone, 5261 
tablets, 5262 
Nadolol, 5262 

and bendrofiumethiazide tablets, 5265 
tablets, 5264 
Nafclllln 
injection, 5265 
for injection, 5266 
sodium, 5267 
sodium capsules, 5267 
sodium for orał solution, 5268 
sodium tablets, 5268 
Naftifine hydrochlonde, 5268 
cream, 5269 
gel, 5269 

Nafidixic acid, 5270 
orał suspension, 5271 
tablets, 5271 

Nalorphine hydrochlonde, 5272 
injection, 5273 
Naloxone 

hydrochlonde, 5273 
hydrochlonde injection, 5274 
and pentazocine tablets, 5629 
Naftrexone hydrochlonde, 5275 
tablets, 5276 
Nandrofone 
decanoate, 5277 
decanoate injection, 5278 
phenpropionate, 5278 
p hen pro pion a te injection, 5279 
Naphazoline hydrochlonde, 5279 
nasal solution, 5281 
ophthalmic solution, 5281 
and phenirambe maleate ophthalmic 
solution, 5281 
Naphthalene, 2372 
1,3-Naphthafenediol, 2372 
2,7-Naphthalenedfol, 2353, 23 72 
2-Naphthalenesulfonic acid, 2372 
Naphthol 

dipotassium disulfonate, 2373 
di sodium disulfonate, 2373 

1- Naphthol, 2330, 2373 
reagent, 2418 

TS, 2418 

2- Naphthol, 2337, 2373 
TS, 241 3, 241 8 

p-Naphtholbenzein, 2373, 2408 
TS, 2418 

/TNaphthoquinone-4-sodium sulfonate, 2373 
Naphthoresorcinol, 2373 
1-Naphthylamine, 2373 

1- Naphthylamine hydrochbride, 2373 

2- Naphthyt chloroformate, 2373 
N-{ 1 -Naphthyl)ethylenediamine 

di hydrochlonde, 2373 
TS, 2418 
Naproxen, 5283 
sodium, 5286 
sodium tablets, 5287 
orał suspension, 5283 
tablets, 5284 

delayed-release tablets, 5285 
Narasin 

granułar, 5288 
premix, 5290 
Naratriptan 
hydrochbride, 5291 
hydrochbride orał suspension, 5293 
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NaratNitra 1-41 


Naratriptan (continueć) 
tablets, 5290 


Nasal solution 

Butorphanol tartrate, 3101 
Calcitonfn salmon, 3119 
Cromolyn sodium, 3589 
Ephedrine sulfate, 3998 
EpinephriBe, 4001 
Flunisolide, 4235 
Naphazoline hydrochloride, 5281 
Oxymetazoline hydrochloride, 5523 
Phenylephrine hydrochloride, 5684 
Tetrahydrozoline hydrochloride, 6412 
Kylometazoline hydrochloride, 6726 


Na$al spray 

Bu to rph an o I ta rtrate, 3102 
Desmopressin acetate, 3662 
Fluticasone propionate, 4298 


Na ta myc in, 5293 
ophthalmic suspension, 5294 
Nateglinide, 5295 
tablets, 5297 

NeaMnfrared spectroscopy {1119), 1455 
Nefazodone hydrochloride, 5297 
tablets, 5299 
Neomydn 
boluses, 5300 

and colistin sulfates and hydrocortisone 
acetate o tle suspension, 3558 
for injection, 5300 

penicillin G, polymyxin B, hydrocortisone 
acetate, and hydrocortisone sodium 
suce i na te topical suspension, 5597 
and polymyxin B sulfates, badtracin, and 
hydrocortisone acetate ointment, 5314 
and po!ymyxin B sulfates, badtracin, and 
hydrocortisone acetate ophthalmic 
ointment, 5314 

and polymyx*n B sulfates, bacitradn, and 
lidocarne ointment, 5315 
and polymyxm B sulfates and badtracin 
ointment, 531 3 

and polymyxin B sulfates and bacitracin 
ophthalmic ointment, 5313 
and polymyxin B sulfates, badtracin zinc, 
and hydrocortisone ointment, 5316 
and polymyxin B sulfates, bacitracin zinc, 
and hydrocortisone ophthalmic 
ointment, 5317 

and poiymyxin B sulfates, bacitradn zinc, 
and hydrocortisone acetate ophthalmic 
ointment, 5317 

ai id pulymyxin B sulfates, bacitradn zinc, 
and lidocarne ointment, 5318 
and poiymyxin B sulfates and bacitracin 
zinc ointment, 5315 
and polymyxEn B sulfates and bacitracin 
zinc ophthalmic ointment, 5316 
and polymyxm B sulfates cream, 5312 
and polymyxfn B sulfates and 
dexamethasone ophthalmic ointment, 
5319 


and polymyxin B sulfates and 
dexamethasone ophthalmic suspension, 
5319 

and po!ymyxtn B sulfates and gramicidin 
cream, 5320 

and polymyxin B sulfates, gramicidin, and 
hydrocortisone acetate cream, 5321 
and polymyxln B sulfates and gramicidin 
ophthalmic solution, 5320 
and polymyxin B lułfates and 
hydrocortisone aphthalmtc suspension, 
5322 

and polymyxin B sulfates and 
hydrocortisone Ottc solution, 5321 
and polymyxin B sulfates and 
hydrocortisone otlc suspension, 5322 
and po[ymyxin B sulfates and 
hydrocortisone acetate cream, 5323 
and poIymyxin B ailfates and 
hydrocortisone acetate ophthalmic 
suspension, 5323 

and polymyxin B sulfates and lidocaine 
cream, 5323 

and polymyxin B sulfates ophthalmic 
ointment, 5312 

and polymyxin B sulfates ophthalmic 
solution, 531 3 

and polymyxrn B sulfates, pen leli lin G 
proca i ne, and hydrocortisone acetate 
topical suspension, 5614 
and polymyx!n 8 sjlfates and pramoxine 
hydrochloride cream, 5324 
and polymyxin B sulfates and p red ni sol one 
acetate ophthalmic suspension, 5324 
and polymyxin 8 sulfates solution for 
irrigation, 5312 
sulfate, 5301 

sulfate and bacitracin ointment, 5302 
sulfate and bacitradn żinc oiniment, 5303 
sulfate cream, 5301 
sulfate and dexamfthasone sodium 
phosphate crearr, 5303 
sulfate and dexamethasone sodium 
phosphate ophthalmic ointment, 5303 
sulfate and dexamethasone sodium 
phosphate ophthalmic solution, 5304 
sulfate and fluoclnolone acetonide cream, 
5305 

sulfate and fluoromethobne oiniment, 
5305 

sulfate and flurandrenolide cream, 5305 
sulfate and flurandrenolide lotlon, 5306 
sulfate and flurandrenolide ointment, 5306 
sulfate and gramicidin ointment, 5306 
sulfate and hydrocortisone cream, 5307 
sulfate and hydrocortisone ointment, 5307 
sulfate and hydrocortisone otic suspension, 

5307 

sulfate and hydrocortisone acetate cream, 

5308 

sulfate and hydrocoTisone acetale lotion, 
5308 

sulfate and hydrocortisone acetate 
ointment, 5308 

sulfate and hydrocortisone acetate 
ophthalmic suspension, 5308 
sulfate, isoflupredone acetate, and 
tetracaine hydrochloride ointment, 5309 
sulfate, isoflupredone acetate, and 
tetracaine hydrochloride topical powder, 
5310 

sulfate and methyiprednisolone acetate 
cream, 5311 

sulfate, nystatin, gramicidin, and 
triamdnolone acetonide cream, 5404 


sulfate, nystatin, gramicidin, and 
triamdnolone acetonide ointment, 5404 
sulfate, nystatin, thiostrepton, and 
triamdnolone acetonide cream, 5405 
sulfate, nystatin, thiostrepton, and 
triamdnolone acetonide ointment, 5406 
sulfate ointment, 5301 
sulfate ophthalmic ointment, 5301 
Sulfate and prerinisnlone acetate 
ophthalmic suspension, 5326 
sulfate orał solution, 5302 
sulfate tablets, 5302 

sulfate and triamdnolone acetonide cream, 
5326 

Neostigmine 
bromide, 5326 
bromide tablets, 5327 
methyfsulfate, 5327 
methylsuffate injection, 5328 
Neotame, 7775 

Nephelometry, turbidimetry, and visual 
comparison (855), 787 
Nessleris reagent, 2418 
Netifmfdn sulfate, 5328 
injection, 5329 
Neutralized 
alcohol, 2373 
phthalate buffer, 2340 
Neutral red, 2408 
TS, 2418 
Nevlrapine, 5329 
orał suspension, 5331 
tablets, 5333 

New sterilization methods (1229.12), 1848 
Niacin, 5334 

extended-release tablets, 5337 
injection, 5335 

or niacinamide assay (441), 361 
tablets, 5336 
Niacinamide, 5339 
injection, 5340 
or niadn assay (441), 361 
tablets, 5340 

Nicardipine hydrochloride, 5341 
injection, 5342 

NkkeTaluminum catalyst, 2373 
Nickel, 2373 

standard solution TS, 2418 
suffate, 2373 

(II) sulfate heptahydrate, 2373 
Nickel nitrate hexahytlrate, 2373 
/TNrcotinamide adenlne dinudeotide, 2373 
Nicotinamide adenine dinudeotide 
ph os ph ate -ad enosl n e-5 tri phosphate 
mlxture, 2373 
Nicotine, 5344 
polacrilex H 5347 
polacrilex gum, 5350 
transdermal system, 5345 
Nicotinic acid, 2373 
Nifedipine, 5351 
capsules, 5352 

eKtendcd-release tablets, 5354 
Nile blue hydrochloride, 2408 
Nimodipine, 5359 
Ninhydrin, 2373 
TS, 2418 
Nitrate 

mercurous, dl hydra te, 2369 
mercurous, TS, 2418 
ophthalmic solution, silver, 6160 
in reagents, 2327 
silver, 2389, 6159 
silver, TS, 2420 

tenth-normal (0.1 N), silver, 2420, 2432 
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Nrtrate (cominued) 
toughened silver, 6160 
Nitrk 

add, 2373, 7776 
acid, diluted, 2353, 2373 
add, fuming, 2361, 2373 
acid, tead-free, 2373 
oxide-nitrogen dioxide detector tubę, 
7374 
Nitric acid 
0.01 NTS, 2418 
0.2 N TS, 2418 

1 N TS, 2418 

2 N TS, 2418 
NItrilotriacetic acid, 2374 
Ni tri te titration (451), 366 
4'-Nitroacetophenone, 2374 
o-Nrtroaniline, 2374 
p-Nftroaniline, 2374 

TS, 2418 

Nitrobenzene, 2374 

p-N i trobenze ned i azon iu m te traf I u o robo ratę, 

2374 

4-Nltrobenzoic add, 2374 
p-Nitrobenzyl bromide, 2374 

4- (p-Nitrobenzyl) pyridine, 2374 
Nitrofurantoin, 5360 

capsules, 5362 
o rai sus pen ston, 5365 
tablets, 5366 
Nitrofurazone, 5367 
ointment, 5368 
topie a I solution, 5369 
Nitrogen, 7777 
97 percent, 7777 
certffJed standard, 2374 
compounds in reagents, 2327 
determination (461), 366 
N 13 injection, ammonia, 5369 
Nitrogiycerin 
dłluted, 5370 
injection, 5371 
ointment, 5371 
sublingual tablets, 5372 
Nitromersol, 5373 
topical solution, 5373 
Nitrometbane, 2374 

5- Nltro-l, 10“phenan throline, 2374 
Nitrophenanthroline TS, 2418 
l-Nitroso-2-naphthol, 2374 
Nitroso R salt, 2374 

Nitrous 
oxide, 5374 

oxide certified standard, 2374 
Nizatidine, 5375 
capsules, 5376 
Nomenclature (1121), 1469 
Nonadecane, 2374 
Nonanoic add, 2375 
Nonionic wetting agent, 2375 
Nonoxynol 9, 2375, 5377 
1-Nonyl afcohot, 2375 
n-Nonylamine, 2375 

Nonytphenol polyoKyethylene ether, 2375 
N ony ł p h e noxy po ly (e thy I e n e oxy) et h a no I, 

2375 

N o reig estromin, 5379 
Norepinephrine bitartrate, 5380 
Injection, 5381 

and propoxycaine and proca i ne 
hydrochlorides injection, 5890 
Noretnindrone, 5382 
acetate, 5386 

acetate and estradiol tablets, 4071 
acetate and ethinyl estradiol tablets, 5387 


acetate tablets, 5387 
and ethinyl estradiol tablets, 5384 
and mestranol tablets, 5385 
tablets, 5382 
Norii oxadn, 5388 
op htha I m i c sol u io n, 5390 
tablets, 5390 
Norgestimate, 5391 
and ethinyl estradiol tablets, 5393 
Norgestrel, 5395 

and ethinyl estradiol tablets, 5396 
tablets, 5395 
Normal 

butyl acetate, 2340 
butyl alcohol, 2341 
butylamine, 2375 
Northern schisandra fruil, 7184 
dry extraci, 7185 
powder, 7187 

Nortriptyline hydrochioride, 5397 
capsules, 5398 
orał solution, 5398 
Noscapine, 5399 
Novobiocin 
sod i urn, 5400 

sodium intramammary infusion, 5400 
sodium and penidlJin C proca i ne 
intramammary infusion, 5615 
sodium, tetracydine hydrochioride, and 
p red ni sol one :ablets, 6409 
sodium and tetra cy di ne hydrochioride 
tablets, 6409 

Nuclear magnetic resonance spectroscopy 
(761), 629 

Nucleic add-based techniques 
ampliflration (1127), 1487 
approaches for detecting tracę nucleic 
acids (residual DNA testing) (1130), 
1507 

extraction, detectron, and sequencing 
(1126), 1477 
generał (1125), 1471 
ge no ty ping (1129), 1503 
microarray (112B>, 1497 
Nystatin, 5400 
cream, 5401 
lotion, 5402 
lozenges, 5402 

neomycin sulfate, gramicidin, and 
thamdnoione acetonide cream, 5404 
neomycin sulfate, gramicidin, and 
triameinolone acetonide ointment, 5404 
neomycin sulfate, thiostrepton, and 
triameinolone acetonide cream, 5405 
neomycin sulfate, thiostrepton, and 
triameinolone acetonide ointment, 5406 
ointment, 5402 

and oxytetracydine capsules, 5533 
and oxytetracyciine for orał suspension, 
5534 

topical powder, 5402 
orał suspension, 5403 
for orał suspension, 5403 
tablets, 5403 

and tetracydine hydrochioride capsules, 
6410 

and triameinolone acetonide cream, 5407 
and triameinolone acetonide ointment, 
5407 

vaginal inserts, 5404 
vaginal suppositorles, 5402 
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n-Octadecane, 2375 
Octadecyl silane, 2375 
Octanesulfonlc acid sodium saft, 2375, 2393 
1-Octanol, 2375 
Octanophenone, 2375 
Octinoxate, 5408 
Octlsalate, 5408 
Octocrylene, 5409 
Octoxynol 9, 2375, 7778 
Octreotide acetate, 5410 
Octyldodecanol, 7780 
(p -teft-Octy I p hen o xy) non aet hoxy et h a n o I, 
2357, 2375 

(p - f erf-Octy I p hen oxy) pofy ethoxy e than o I, 
2375 

Gctyl sulfate, sodium salt, 2375 
Odorfess adsorbent paper, 2375 
Officers (2015-2020), xi 
Ofloxacin, 5411 
ophthalmic solution, 5413 
tablets, 5413 


OH 

Almond, 7507 

Anise, 7521 

Borage seed, 6850 

Borage seed, capsules, 6851 

Canola, 7559 

Caraway, 7563 

Cardamom, 7584 

Castor, 3233 

Ca stor, aromatic, 3235 

Castor, capsules, 3234 

Castor, emufsion, 3235 

Castor, hydrogenated, 7586 

Cedar, 2345 

Clove, 7608 

Coconut, 7610 

Coconut, hydrogenated, 7610 

Cod liver, 3543 

Cod liver, capsules, 6908 

Coriander, 7613 

Corn, 7614 

Cottonseed, 7623 

Cottonseed, hydrogenated, 7623 

C rypthecodintum cohnn, 6912 

Crypthecodintum cohnit, capsules, 6914 

Ethiodized Injection, 4102 

Evening primrose, 6951 

Evening primrose, capsules, 6952 

Fats and fixed oils (401), 332 

Fennel, 7665 

Flax seed, 6969 

Flax seed, capsules, 6969 

Krill, capsules, 7066 

Krill delayed-release capsules, 7069 

Lemon, 7732 

Minerał, 5173 

Minera! emulsion, 5174 

Minerał, light, 7768 

Minerał, rectal, 5174 

Minerał, topical light, 5174 

Olive, 7786 

Orange, 7789 

Palm, 7791 

Palm, hydrogenated, 7791 
Palm kernel, 7792 
Peanut, 7795 
Peppermint, 7796 
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PU (continued) 

Polyoxyl 35 castor, 7829 
Polyoxyl 40 hydrogenated castor, 7829 
P ropy liod one injectable suspension, 5899 
Fully hydrogenated rapeseed, 7863 
Superglycerinated fully hydrogenated 
rapeseed, 7864 
Rosę, 7866 
Safflower, 6091 
Schizochytrium, 7189 
Schizochytrium, eapsules, 7191 
Sesame, 7868 
Soybean, 6217 

Soybean, hydrogenated, 7903 
Sunflower, 7947 
Vegetable, hydrogenated, 7961 
Vitamins eapsules, oil- and water-soluble, 
7290 

Vilamins eapsules, oil-so lubię, 7248 
Vitamins with minerals eapsules, oil- and 
water-soluble, 7336 

Vitamins with minerals orał sol u don, oil- 
and water-soluble, 7361 
Vitamins with minerals tablets, oil- and 
water-soiuble, 7375 
V»tamins orał solution, oil* and water- 
soluble, 7309 

Vitamins tablets, oil- and water-soluble, 
7318 

Vitarnins tablets, oil-soluble, 7258 


Oil-soJuble vitamins 
eapsules, 7248 
tablets, 7258 

Oil- and water-soluble wtamins 
eapsules, 7290 
with minerals eapsules, 7336 
with minerals ora! solution, 7361 
with minerals tablets, 7375 
orał solution, 7309 
tablets, 7318 


Ointment 

Acyclovir, 2593 

Aldometasone dipropionate, 2614 
Amcinonide, 2709 
Amphotericin B, 2800 
Anthralin, 2828 

Atropinę sulfate ophthalmic, 2907 
Bacitracin ophthalmic, 2938 
Badtracin zinc, 2941 
Badtracin zinc and połymywn B sulfate, 
2942 

Badtracin zinc and polymyxin B sulfate 
ophthalmic, 2943 
Benzocaine, 2975 

Benzocaine, butamben, and tetracaine 
hydrochloride, 2980 
Benzole and salicylk acids, 2984 
Betamethasone dipropionate, 3007 
Beta met ha sonę valerate, 3014 
Bland lubricating ophthalmic, 5449 
Calcipotriene, 3114 

ChloramphenicoI and polymyxin B sulfate 
ophthalmic, 3352 
Chloramphenicol ophthalmic, 3349 
Chlortetracydine hydrochloride, 3397 
Chlortetracycllne hydrochloride 
ophthalmic, 3397 
Ciprofloxadn ophthalmic, 3431 


Clioqutnol, 3487 

Clioquinol and hydrocortisone, 3489 
Clobetasol propionate, 3492 
Coal tar, 35 38 
Desoximetasone, 3667 
Oexamethasone sodium phosphate 
ophthalmic, 3681 
Dibucaine, 3724 
Dlfl ora sonę diaeetate, 3759 
Erythromydn, 4033 
Erythromydn ophihalmic, 4034 
Fluocinobne acetonide, 4241 
Fluodnonlde, 4244 
Flurandrenoiide, 4277 
Fluticasone propionate, 4301 
Gentamicin and prednisobne acetate 
ophthalmic, 4397 
Gentamicin sulfate, 4392 
Gentamicin sulfate and betamethasone 
va!erate, 4394 

Gentamicin sulfate ophthalmic, 4393 
Haldnonide, 4465 
Hydrocortisone, 4508 
Hydrocortisone acetate, 4513 
Hydrocortisone acetale ophthalmic, 451 3 
Hydrocortisone valerate, 4522 
Hydrophilic, 5415 
Ichthammol, 4563 
ldoxuridine ophthalmic, 4566 
lidocaine, 4846 

Methylbenzethonium chbride, 5096 
Mometasone furoate, 5211 
Mupirocin, 5246 
Mupirocin nasal, 5246 
Neomydn and polymyxin B sulfates and 
badtracin, 5313 

Neomycin and po!ymyxin B sulfates, 
badtracin, and hydrocortisone acetate, 
5314 

Neomycin and poJymyxin B sulfates, 
badtracin, and hydrocortisone acetate 
ophthalmic, 5314 

Neomycin and polymyxm B sulfates, 
badtracin, and lidocaine, 5315 
Neomycin and polymyxin B sulfates and 
badtracin ophthalmic, 5313 
Neomycin and polymyxin B sulfates and 
badtracin zinc, 5315 
Neomycin and polymyxin 8 sulfates, 
badtracin zinc, and hydrocortisone, 

5316 

Neomycin and połymyxin B sulfates, 
bacitracin zinc, and hydrocortisone 
acetate ophthalmic, 5317 
Neomycin and poiymyxin B sulfates, 
bacitracin zinc, and hydrocortisone 
ophthalmic, 5317 

Neomycin and polymyxin B sulfates, 
badtracin zinc, and lidocaine, 5318 
Neomycin and polymyxin B sulfates and 
bacitracin zinc ophthalmic, 5316 
Neomycin and polymyxin B sulfates and 
dexdmethasone ophthalmic, 5319 
Neomycin and polymyxjn 8 suifates 
ophthalmic, 5312 
Neomycin sulfate, 5301 
Neomydn sulfate and badtracin, 5302 
Neomydn sulfate and bacitracin zinc, 5303 
Neomydn sulfate and dexamethasone 
sodium phosphate ophthalmic, 5303 
Neomycin sulfate and fluorometholone, 

5305 

Neomycin sulfate and flurandrenoiide, 

5306 

Neomycin sulfate and gramiddln, 5306 


Neomycin sulfate and hydrocortisone, 
5307 

Neomydn sulfate and hydrocortisone 
acetate, 5308 

Neomycin sulfate, isoflupredone acetate, 
and tetracaine hydrochloride, 5309 
Neomycin sulfate ophthalmic, 5301 
Nilrofurazone, 5368 
Nitrogfycerin, 5371 
Nystatin, 5402 

Nystatin, neomydn sulfate, gramieidin, 
and triamdnolone acetonide, 5404 
Nystatin, neomydn sulfate, thiostrepton, 
and triamdnolone acetonide, 5406 
Nystatin and triamdnolone acetonide, 
5407 

Oxytetracydine hydrochloride and 
hydrocortisone, 5537 
Oxytetracydine hydrochloride and 
polymyxin 8 sulfate, 5538 
Oxytetracycline hydrochloride and 
polymyxin B sulfate ophthalmic, 5538 
Polyethylene glycol, 7815 
Povidone-iodine, 5793 
Prednicarbate, 5810 
Resorcinol ointment, eompourcd, 5994 
Rosę water, 6079 

Sodium chlorlde ophthalmic, 6184 
Sulfacetamide sodium ophthalmic, 6250 
Sulfacetamide sodium and prednisolone 
acetate ophthalmic, 6252 
Sulfur, 6282 
Tetracaine, 6391 
Tetracaine and menthol, 6392 
Tetra cyc linę hydrochloride, 6404 
Tetracycftne hydrochloride ophthalmic, 
6405 

Tobramycin and dexamethasone 
ophthalmic, 6500 
Tobramydn ophthalmic, 6495 
Triamdnolone acetonide, 6560 
Undecytenic acid, compound, 6626 
White, 5415 
Yelbw, 5415 
Zinc oxide, 6754 


Olanzapine, 5415 
and fłuoxetine eapsules, 5418 
tablets, 5416 

Olanzapine orally disintegratlng 
tablets, 5420 

Olefin detector tubę, 2375 
Oleić actd, 7782 
Oleoresin, capsicum, 3170 
Oleovitamin A and D, 5422 
eapsules, 5423 

Oleoyl polyoxyiglycerides, 7783 
Oleyl 

alcohol, 7784 
oleate, 7785 

Oliyo-deoxythymldine, 2375 
Oligosaccharide analysis (212), 273 
Olive oil, 7786 

Olmesartan medoxomif, 5423 
Olopatadine hydrochloride 
ophthalmic solution, 5426 
Omega-3 

acids triglycerides, 7128 
ethyl ester* eapsules, 5430 
ethyl esters, 5428 
Omeprazole, 5433 
deiayed-release eapsules, 5435 
magnesem, 5438 
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Omeprazole (continued) 
orał suspension, 5437 
Ondansetron, 5439 
hydrochloride, 5441 
hydrochloride orał suspension, 5442 
injeetion, 5443 
orał solution, 5444 
tablets, 5445 

orally disintegroting tablets, 5418 


Ophthalmic ointment 

Atropinę sulfate, 2907 
Bacitracin, 2938 

Bacitracin zinc and polymyxin B sulfate, 
2943 

Bland lubricating, 5449 
Chloramphenicol, 3349 
Chloramphenicol and polymyxin B sulfate, 
3352 

Chlortetracydine hydrochloride, 3397 
Oprofloxadn, 3431 

Dexamethasone sodium phosphate, 3681 
Erythromycin, 4034 
Centamidn and prednisolone acetale, 
4397 

Gentamicin sulfate, 4393 
Hydrocortisone acetate, 4513 
ldoxuridine, 4566 

Neomydn and polymyxin B sulfates, 5312 
Neomydn and polymyxin B sulfates and 
bacitracin, 5313 

Neomydn and potymyxin B sulfates, 
bacitracin, and hydrocortisone acetale, 
5314 

Neomydn and potymyxln B sulfates and 
bacitracin zinc, 5316 
Neomydn and polymyxin B sulfates, 
bacitracin zinc, and hydrocortisone, 
5317 

Neomydn and polymyxin B sulfates, 
bacitracin zinc, and hydrocortisone 
acetate, 5317 

Neomydn and polymyxln B sulfates and 
d exa meth a son e, 5319 
Neomydn sulfate, 5301 
Neomydn sulfate and dexamethasone 
sodium phosphate, 5303 
Oxytetracydine hydrochloride and 
polymyxin B sulfate, 5538 
Sodium chloride, 6184 
Sułfacetamide sodium, 6250 
Sułfacetamide sodium and prednisolone 
acetate, 6252 

Tetracydine hydrochloride, 6405 
Tobramycin, 6495 

Tobramycin and dexamethasone, 6500 


Ophthalmic products performance test* 
(1771), 2135 

Ophthalmic products-—gu ality tests (771), 
639 


Ophthalmic solution 

Acetylcholine chloride for, 2585 
Apraclomdine, 2844 
Atropinę sulfate, 2908 
Benoxinate hydrochloride, 2965 


Betaxotol, 3016 
Carbachol, 31 78 
Carteolol hydrochloride, 3222 
Cefazolin, 3252 
Chloramphenicol, 3350 
Chloramphenicol for, 3350 
Chy metry psin fer, 3409 
Gprofloxacin, 3431 
Cromolyn s odium, 3590 
Cydopentolate hydrochloride, 3606 
Cydosporine compounded, veterinary, 
3617 

Demecarium bromide, 3644 
Dexamethasone sodium phosphate, 3682 
Dipivefrin hydrochloride, 3819 
Dorzolamide hydrochloride, 3868 
Dorzolamide hydrochloride and timolol 
maleate, 3869 

Echothiophate todide for, 3936 
Emedastine, 3966 
Epinephrine, 4001 
Epinephrine bitartrate, 4003 
Epinephrine bitartrate for, 4004 
Epinephryl bora te, 4004 
Fluorescein sodium and benoxinate 
hydrochloride, 4248 
Ftuorescein sodium and pro pa raca i ne 
hydrochloride, 4249 
Flurbiprofen sodium, 4282 
Gentamicin sulfate, 4393 
Centamidn sulfate and betamethasone 
acetate, 4393 
Glycerin, 4423 

Homatropine hydrobromide, 4488 
Hyd roxya m p heta minę hyd robra m ide, 
4534 

Hypromellose, 4554 
fdoxuridine, 4567 
Levobunolol hydrochloride, 4820 
Methylceliulose, 5099 
Moxtfloxadn, 5238 
Naphazoiine hydrochloride, 5281 
Naphazoline hydrochloride and 
pheniramine maleate, 5281 
Neomydn and polymyxirc B sulfates, 5313 
Neomydn and po!ymyxin B sulfates and 
gramlddtn, 5320 

Neomydn sulfate and dexamethasone 
sodium phosphate, 5304 
Norfloxacin, 5390 
Offoxacin, 5413 

Olopatadine hydrochloride, 5426 
Oxymetazoline nydrochloride, 5524 
Phenylephrine hydrochloride, 5684 
Physostigmine salicylate, 5700 
Pilocarplne hydrochloride, 5706 
Pilocarpine n Et ratę, 5708 
Polymyxln B sulfate and tri met hop rim, 
5754 

Prednisolone sodium phosphate, 5820 
Pro pa raca i ne hydrochloride, 5885 
Scopolamine hydrobromide, 6128 
5ifvei nitra te, 6160 
Sodium chloride, 6185 
Sułfacetamide sodium, 6251 
Suprofen, 6295 

Tetracalne hydrochloride, 6396 
Tetrahydrozoline hydrochloride, 6412 
Timolol maleate, 6480 
Tobramycin, 6499 
Travoprost, 6548 
Tropicamide, 6612 

Vbriconazo[e compounded, veterinary, 
6710 


Zinc sulfate, 6757 


Ophthalmic 

suspension 

Brinzofamide, 3051 
Chloramphenicol and hydrocorLisoi te 
acetate for, 3352 
Dexamethasone, 3673 
Fluorometholone, 4254 
Gentamicin and prednisolone acetate, 
4397 

Eiydrocortisone acetate, 4514 
Natamydn, 5294 

Neomycin and polymyxin B sulfates and 
dexamethasone, 5319 
Neomycin and poIymyxin B sulfates and 
hydrocortisone, 5322 
Neomycin and poiymyxin B sulfates and 
hydrocortisone acetate, 5323 
Neomycin and po!ymyxin B sulfates and 
prednisolone acetate, 5324 
Neomydn sulfate and hydrocortisone 
acetate, 5308 

Neomycin sulfate and prednisolone 
acetate, 5326 

Oxytetracydine hydrochloride and 
hydrocortisone acetate, 5537 
Prednisolone acetate, 5815 
Rimexo!one, 6019 

Sułfacetamide sodium and prednisolone 
acetate, 6253 

Tetracydine hydrochloride, 6407 
Tobramycin and dexamethasone, 6501 
Tobramycin and fluorometholone acetate, 
6503 


Opium, 5449 
powdered, 5450 
tincture, 5450 
OpticaE 

microscopy (776), 645 
rotation (781), 648 
Gracet blue B, 2408 
TS, 2418 

Orał drug products—product quality tests 
(2), 74 

Orally inhaled and nasal drug products 
(1664.1), 2048 


Orał powder 

Containing at least three of the 
following—acetaminophen and (salts of) 
ch I o rp hen i ramine, dex trom eth orph an, 
and pseudoephedrine, 2555 
Levothyroxlne sodium, 4842 
5odium bicarbonate, 61 78 


Orał solution 

Abacavir, 2527 
Acacia syrup, 7495 
Acetammophen, 2545 
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Orał solution (continued) 

Containing at leasi three of the 
following—acetaminophen and (salts of) 
ch I or p he n tra min e, dext ro m ethorph a n, 
and pseudoephedrine, 2557 
Acetaminophen and cocfelne phosphate, 
2564 

Ace ta m i noph e n, dext rom eth orpha n 
hydrobromide, doxylamine sucdnate, 
and pseudoephedrine hydrochloride, 
2567 

Acetaminophen for efferyescent, 2545 
Amantadine hydrochloride, 2707 
Amlnobenzoate potassium for, 2723 
Am In ocaproit acid, 2728 
AminophylSine, 2739 
Amprottum, 2815 
Aromatic elixir, 7521 
Ascorbic acid, 2867 
Aspirin effervescent tablets for, 2876 
Atenolol, 2888 

Bedomethasone dipropionate 
compounded, 2956 
Benzaldehyd© ellxir, compound, 7530 
Betamethasone, 3000 
B e t hanecho I chloride, 3020 
Bromodiphenhydramine hydrochloride, 
3056 

Bromodiphenhydramine hydrochloride and 
codeine phosphate, 3057 
Bromphemramfne maleate, 3059 
Bromphenlramlne maleate and 
pseudoephedrine sulfate, 3060 
Butabarbitaf sodium, 3087 
Caffeine dtrate, 3108 
Calcium glubionate syrup, 3136 
Captoprif, 3174 
C 13 for, urea, 3200 
Cetirizine hydrochloride, 3333 
Cherry syrup, 7600 
Chloral hydrate, 3346 
Chloramphenicol, 3351 
Chlorpheniramine maleate, 3388 
Chlorpheniramine maleate and 
pseudoephedrine hydrochforrde, 3390 
Chlorpromazme hydrochlohde syrup, 3393 
Chocolate syrup, 7607 
Citalopram, 3448 
Clindamydn hydrochlohde, 3479 
Clindamydn palmitate hydrochloride for, 
3480 

Cloxadllin sodium for, 3535 
Cyanocobalamln Co 57, 3539 
Codeine phosphate, 3547 
Codeine sulfate, 3550 
Cydosporine, 3616 
Cyproheptadine hydrochloride, 3619 
Dexamethasone, 3674 
Dexamethasone elixfr, 3671 
Dexbrompheniramine maleate and 
pseudoephedrine sulfate, 3684 
Dexchlorphemramine maleate, 3687 
Dextromethorphan hydrobromide, 3707 
Drcydomine hydrochloride, 3744 
Di d a n os I n e for, 3 749 
Digoxin, 3768 
Dihydrotachysterol, 3774 
Diltiazem hydrochloride, 3784 
Pimenhydrinate, 3789 
Diphenhydramine hydrochloride, 3806 
Diphenoxylate hydrochloride and atropinę 
sulfate, 3815 

Docusate sodium syrup, 3854 
Do łase tron mesylate, 3858 
Doxepin hydrochloride, 3879 


Doxyiamine sucdnate, 3906 
Dyphylline, 3930 
Dyphylline and gjaifenesin, 3931 
Ephedrine sulfate, 3998 
Ergocalciferol, 4014 
Ergołoid mesyJates, 4017 
Escitalopram, 4050 
Ethosuximide, 4106 
Ferric ammonium citrate for, 2777 
Ferrous gluconate, 41 74 
Ferrous sulfate, 41 77 
Ferrous sulfate syrup, 4177 
Fluoxetine, 4262 

Fluphenazine hydrochloride* 4273 

Fluphenazine hydrochloride elixir, 4271 

Furosemide, 4349 

Cal anta minę, 4372 

Clycerin, 4423 

Guatfenesin, 4452 

Gualfenesin and codeine phosphate, 4453 

Haloperidol, 4470 

Hydralazine hydrochloride, 4494 

Fłydromorphone hydrochloride, 4528 

Hydroxyzine hydrochloride, 4541 

Hyoscyamine sulfate, 4551 

Hyoscyamine sulfate elixir, 4550 

Ipecac, 4669 

Isoniazld, 4694 

Isosorbide, 4707 

Lamivudine, 4766 

Leveti race tam, 4809 

Levocarnitine, 4823 

Levofloxadn, 4833 

Lin co myci n, 4856 

Uthium, 4870 

Loperamide hydrochloride, 4881 
Lopinavir and ritoravir, 4886 
Loratadine, 4897 

Magnesium carbonate, dtric acid, and 
potassium dtrate for, 4937 
Magnesium carbonate and dtric acid for, 
4936 

Manganese chloride for, 4958 
Magnesium citrate, 4940 
Magnesium citrate for, 4941 
Meperidine hydrochloride, 5009 
Mesoridazine besylate, 5036 
Metaproterenol sulfate, 5042 
Methadone hydrochloride, 5062 
Methdilazine hydrochloride, 5068 
Methenamine, 5073 
Methenamine mandelate for, 5073 
Methylcellu fosę, 5099 
Metoclopramide, 5130 
Metoprolo! tartrate, 5142 
Mibolemne, 5162 
Nafdllin sodium for, 5268 
Neomycin sulfate, 5302 
Nortriptyline hydrochloride, 5398 
Ondansetron, 5444 
Orange syrup, 7790 
OxacIlin sodium for, 5472 
Oxtriphylline H 5500 
Oxybutynin chloride, 5504 
Oxycodone hydrochloride, 5512 
Pa rom omyci n, 55 7£ 

Penidflin G potassium for, 5605 
Fenidflin V potassium for, 5622 
Perphenazine, 5651 
Phenobarbital, 5664 
Piperazine citrate syrup, 5737 
Polyethylene glycol 3350 and electrolytes 
for, 5748 

Potassium bicarbonate effervescent tablets 
for, 5758 


Potassium bicarbonate and potassium 
chloride for efferyescent, 5758 
Potassium bicarbonate and potassium 
chloride efferyescent Lablets for, 5759 
Potassium bicarbonate, potassium chloride, 
and potassium citrate efferyescent 
tablets for, 5769 

Potassium bromide, yeterinary, 5762 
Potassium chloride, 5765 
Potassium chloride for, 5765 
Potassium dtrate and citric acid, 5776 
Potassium gluconate, 5778 
Potassium gluconate and potassium 
chloride, 5780 

Potassium gluconate and potassium 
chloride for, 5780 

Potassium gluconate and potassium citrate, 
5781 

Potassium gluconate, potassium citrate, 
and ammonium chloride, 5781 
Potassium iodide, 5783 
Potassium and sodium bicarbonates and 
citric acid effervescent tablets for, 5759 
Pred ni solone, 5813 
P red ni sol one sodium phosphate 
compounded, 5818 
Prednisone, 5823 
Prochlorperazine, 5846 
Pro mazi ne hydrochloride, 5861 
Promazine hydrochloride syrup, 5862 
Promethazine and phenylephrine 
hydrochloride, 5869 
Promethazine and phenylephrine 
hydrochloride and codeine phosphate, 
5872 

Promethazine hydrochloride, 5865 
Pseudoephedrine hydrochloride, 5907 
Pseudoe phedri n e hyd roch I o ride, 
carbinoxamine maleate, and 
dextromethorphan hydrobromide, 5910 
Pyridosiigmlne bromide, 5923 
Ranitidine, 5976 
Reserplne, 5988 
Risperidone, 6038 
RitonaWr, 6050 
Saccharin sodium, 6090 
Senna, 6143 

Sertraline hydrochloride, 6149 
Sodium bromide, veterinary, 6180 
Sodium citrate and citric acid, 6186 
Sodium fluoride, 6189 
Sodium phosphates, 6202 
$tavudine for, 6231 
5uifaquinoxaiine, 6275 
Syrup, 7949 
Terpin hydrate, 6383 
Terpin hydrate and codeine, 6383 
Theophylline, 6420 
Theophylline and guaifenesin, 6426 
Theophylline sodium glydnate, 6427 
Thiamine hydrochloride, 6431 
Thiamine m o non i tratę, 6434 
Thioridazine hydrochloride, 6447 
Thiothlxene hydrochloride, 6454 
Tolu balsam syrup, 7952 
Triameinoione diacetate, 6566 
Tridtrates, 6577 
Trifluoperazine, 6584 
Trrhexyphenidyl hydrochloride, 6591 
Trikates, 6593 
Trimeprazine, 6594 
Triprolidine hydrochloride, 6604 
Triprolidine and pseudoephedrine 
hydrochlorides, 6606 
Vaiproic acid, 6646 
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Orał sol u Ilon (coniinued) 

Vancomycin hydrochloride for, 6660 
Vehide for, 7788 
Vehide for, sugar free, 77 88 
Verapamil hydrochloride, 6677 
Yigabatrin for, 6687 

V(tarnins with minerals, oil-soluble, 7275 
Yitamins with minerals, oil- and water* 
soluble, 7361 

Yitamins with minerals, water-soluble, 
7443 

Yitamins, oil-soluble, 7255 

Yitamins, otl- and water-soluble, 7309 

Zidovudine, 6741 

Zinc acetale, 6747 

Zinc sulfate, 6757 


Orał suspension 

Acetaminophen, 2547 
Acetaminophen and codelne phosphate, 
2565 

Acetazolamide, 2579 
Atyclovir, 2594 
Albendazole, 2604 
Allopurinol, 2634 
Alprazolam, 2642 
Alumina and magnesia, 2660 
Alumina, magnesia, and cafcium 
carbonate, 2662 

Alumina, magnesia, and simethicone, 2666 
Alumina and magnesium carbonate, 2669 
Alumina and magnes i um trisilicate, 2672 
Amiodarone hydrochloride, 2755 
Amlodipine, 2760 
Amoxidllfn, 2788 

Amoxtcilltn and clavulanate potassium for, 
2791 

Amoxidl!in for, 2789 

Amoxkiliin tablets for, 2790 

Ampiciilin for, 2809 

Ampitillin and probenedd for, 2811 

Atenolol compounded, 2889 

Atenolol compounded, veterinary, 2889 

Atovaquone, 2900 

Azathioprine, 2916 

Azithromycin for, 2928 

Baclofen, 2944 

Benazepri! hydrochloride compounded, 
veterinary, 2963 
Bethanechol chloride, 3021 
Bismuth subsalicylate, 3040 
Calcium carbonate, 3128 
Calcium and magnesium carbonates, 3133 
Captopril, 3175 
Carbamazepine, 3181 
Cefacfor for, 3238 
Cefadroxil for, 3244 
Cefdinir for, 3258 
Cefixime for, 3266 
Cefpodoxime proxetil for r 3293 
Cefprozil for, 3297 
Cefurojdme axetil for, 3311 
Cellulose sodium phosphate for, 331 7 
Cephalexin for, 3319 
Cephalexin tablets for, 3321 
Cephradine for, 3330 
Chloramphenico! palmitate, 3353 
Chloroqutne phosphate, 3378 
Chlorothi azide, 3380 
Cholestyramine For, 3405 
Cisapride compounded, veterinary, 3439 
Clarithromycin for, 3463 


Clavulanate potassium and amoxidllin for, 
2791 

Clonazepam, 3505 
Clopidogrel compounded, 3517 
Colestipo! hydrochloride for, 3555 
Colistin sulfate for, 3558 
Dapsone, 3637 
Dem eclocyc linę, 3645 
DIazoxide, 3 722 
DicloxadlIin socium for, 3742 
Didanosinę tablets for, 3750 
Diitlazem hydrochloride, 3785 
Dtpyridamole, 3821 
Dolasetjon mesy la te, 3858 
Doxycycline for, 3892 
Doxycydine calcium, 3894 
Doxycydine compounded, veterinary, 

3895 

Enalapril maleate, 3970 
EnalaprEt maleate compounded, yeterinary, 
3970 

EnroflQxadn compounded, yeterinary, 

3986 

Erythromydn estolate, 4039 
Erythromycin estolate for, 4040 
Erythromydn estolate and sulfisoxazole 
acetyl, 4040 

Erythromycin ethylsucdnate, 4043 
Erythromydn ethyfsuccinate for, 4044 
Erythromycin ethylsucdnate and 
su!fisoxazole acetyl for, 4046 
Famcidovir compounded, 4135 
Famotidine for, 4139 
Feibamate, 4143 
Ferumoxsil, 4182 
Flecainide acetate, 4206 
Fluconazole for, 4219 
Flucytosine, 4223 
Furazolidone, 4347 
Canctclovir, 4381 
Cranisetron hydrochloride, 4442 
Criseofułvin, 4447 
Hydroxyxine pamoate, 4546 
Jbuprofen, 4556 
Indomethacin, 4602 
Isradiptne, 4728 
Ketoconazole, ^748 
Labetalol hydrochloride, 4759 
Lamotrigine compounded, 4778 
Lamotrigine tablets, 4776 
Lansoprazole compounded, 4787 
Lisinopril, 4865 
Loracarbef for, 4895 
M ag a! dra te, 4931 

Magaldrate and simethicone, 4932 
Magnesium carbonate and sodium 
btcarbonate for, 4937 
Marbofloxadn compounded, yeterinary, 
4965 

Mebendazole, 4969 
Megestrol acetate, 4987 
Meloxicam, 4994 
Meprobamate, 5018 
Methacycline hydrochloride, 5060 
Methadone hydrochloride tablets for, 5064 
Methenamine mandelate, 5073 
Methyldopa, 5100 
Metolazone, 5133 
Metoprolol tartrate, 5142 
Metro mdazole oenzoate compounded, 
5149 

Mtnocycline hydrochloride, 51 77 
Mycophenolate mofetil for, 5251 
NaKdixic add, 5271 
Naproxen, 5283 


Naratriptan hydrochloride, 5293 
Nevirapine, 5331 
Nitrofurantoin, 5365 
Nystatin, 5403 
Nystatin for, 5403 
Omeprazole, 5437 
Ondansetron hydrochloride, 5442 
Gxtarbazepme, 5492 
Oxfendazole, 5497 

Oxytetracycline and nystatin for, 5534 
Oxytetracycline calcium, 5534 
Pantoprazote, 5562 
Penicillin G benzathine, 5600 
Penkillin V for, 5619 
Penicillin V benzathine, 5620 
Pentoxifylline, 5635 
Pergolide, veterinary, 5642 
Phenobarbital, 5664 
P hen oxy b en za minę hyd roch I o ride 
compounded, 5670 
Phenytoin, 5690 
Piroxicam compounded, 5741 
P red ni solone compounded, yeterinary, 
5816 

Primidone, 5832 
Propyłthiouracil, 5900 
Psyllium hydrophilic mucilloid for, 5915 
Pyrantel pamoate, 5917 
Pyrazinamide, 5920 
Pyrimethamine, 5929 
Pyrvinium pamoate, 5931 
Quinidine sulfate, 5952 
Rifabutin, 6006 
ftifampin, 6010 
Sildenafil citrate, 6159 
Simethicone, 6163 
Sodium phenylbutyrate, 6200 
Sotabl hydrochloride, 6216 
Spironolactone, 6222 
Spironolactone and hydrochlorothiazide, 
6223 

Spironolactone compounded, 6221 
Sulfadimethox*ne, 6261 
Sulfamethizole, 6266 
Sulfamethoxazole, 6268 
5ulfamethoxazole and trimethoprim, 6270 
Sulfisonazole acetyl, 6282 
Sumatriptan su cci na te, 6294 
Tacrotimus, 6309 
Tadatafil compounded, 6313 
Temozolomide, 6361 
Terbinafine, 6370 
Terbufaline, 6377 
Tetracycline, 6400 
Tetracyctine hydrochloride, 6407 
Theophylline, 6421 
Thiabendazole, 6429 
Thioridazine, 6446 
Tiagabine hydrochloride, 6460 
Topiramate compounded, 6527 
Tramadol hydrochloride, 6532 
Tramadol hydrochloride and 
acetaminophen, 6538 
Tramadol hydrochloride compounded, 
yeterinary, 6539 
Triflupronrmzine, 6586 
Trisulfapyrimidines, 6607 
Ursodiol, 6630 
Valacyclovir, 6633 
Vehicle for, 77 88 
Yerapamil hydrochloride, 6678 
Zonisamide compounded, 6778 
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Orange 
G, 2375 
Oli, 7789 

peel li netu re, sweet, 7790 
spirit, compound, 7789 
syrup, 7790 
Orbtfkucacin, 545! 

tablets, 5452 
O rei not 2376 

Ordinary impurittes (466), 368 
Organie 

nitrogenous bases—Identification (T 81), 
245 

nitrogenous bases, salts of (507), 392 
Grlistat, 5453 
capsules, 5456 
Orphenadóne citrate, 5457 
aspirin and caffeine tablets, 5462 
injectron, 5459 

extended-release tablets, 5460 
Orthophenanthroline, 2376 
T5, 2418 

Oseltamivir phosphate, 5465 
capsules, 5467 
Osmium tetroxide # 2376 
Osmolailty and osmolą rity (785), 656 
Otic solution 
acetic add, 2581 
antipyrine and benzocaine, 2838 
antipyrine, benzocaine, and phenylephhne 
hydrochloride, 2839 
benzocaine, 2976 
chloramphenicol, 3351 
gentamicin sulfate and betamethasone 
valerate, 4395 

hydrocortisone and acetic add, 4510 
neomycin and polymyxin 8 sulfates and 
hydrocortisone, 5321 
pólymyxin B sulfate and hydrocortisone, 
5753 

Otic suspension 

□profloxadn and dexamethasone, 3436 
Oxacfllln 
injection, 5471 
tor injection, 5472 
sodium, 5468 
sodium capsules, 5470 
sodium for orał solution, 5472 
Oxafic add, 2376 
tenth-normal (0.1 N), 2429 
TS, 2419 
Oxaliplatin, 5473 
injection, 5477 
for injection, 5479 
Oxandrolone, 5481 
tablets, 5483 
Oxaprozin, 5485 
tablets, 5486 
Oxazepam, 5487 
capsules, 5488 
tablets, 5490 
Qxcarbazepine, 5490 
orał suspension, 5492 
tablets, 5494 
Oxfendazole, 5497 
orał suspension, 5497 
Oxidized cellulose, 3314 
regenerated, 3315 
Oxprenold hydrochloride, 5498 
tablets, 5499 

extended-release tablets, 5499 
Gxtriphylline, 5500 
orał solution, 5500 
tablets, 5501 

extended-release tablets, 5501 


Oxybenzone, 5503 
and dloxybenzone cream, 3797 
Oxybutynfn chloride, 5503 
orał solution, 5504 
tablets, 5505 

tablets, extended-release, 5506 
O xy cod one 

and acelaminophen capsules, 5516 
and arelaminophen tablets, 5517 
and aspirin tablety 5518 
terephthaiate, 5520 
Oxycodone hydrochloride, 5509 
orał solution, 5512 
tablets, 5513 

extended-refease tablets, 5513 
3,3'-Oxydipropionitrle, 2376 
Oxygen, 5521 

21 percent certified standard, 2376 
93 percent, 5522 

93 percent certified standard, 2376 
certified standard, 2376 
fiask combustion (471), 385 
helium certified standard, 2376 
Oxymetazoline hydrochloride, 5522 
nasal solution, 5523 
ophthalmlc solution, 5524 
Gxymetholone, 5524 
tablets, 5525 

Oxymorphone hydrochloride, 5526 
injection, 5527 
tablets, 5528 

extended-release tablets, 5530 
Qxyquinoline sulfate, 7790 
Oxytetrącyclioe, 5531 
catdum, 5534 

caldum orał suspension, 5534 
for Injection, 5536 
hydrochloride, 5535 
hydrochloride capsufes, 5535 
hydrochloride and lydroeortisone acetate 
ophthafmk suspension, 5537 
hydrochloride and hydrocortisone 
ointment, 5537 

hydrochloride and polymyxin B sulfate 
ointment, 5538 

hydrochloride and polymyxln B sulfate 
ophthafmk ointment, 5538 
hydrochloride and polymyxin B sulfate 
to pi cal powder, 5539 
hydrochloride and polymyxin B sulfate 
vaginal inserts, 5539 
hydrochloride soluble powder, 5536 
injection, 5532 
and nystatin capsules, 5533 
and nystatin for ora suspension, 5534 
tablets, 5533 
Oxytocin, 5539 
injection, 5541 


P 


P 32 

solution, sodium phosphate, 5699 
suspension, chromie phosphate, 5698 
Package integrity and test method selection 

(1207.1) , 1707 

Package integrity leak test technoloqies 

(1207.2) , 1719 

Package seat quality test technologles 
(12073), 1736 


Packaging and repackaging—single unit 
containers (1136), 1532 
Packaging and storage reguirements (659), 
529 

Packlngs for high-pressure liquid 
chromatography, 2376 
Paclitaxel, 5542 
injection, 5544 
Padimatc O, 5545 
lotlon, 5546 
Palipertdone, 5547 
Palladium 
catalyst, 2376 
chloride, 2376 
chloride TS, buffered, 2419 
Patiadous chloride, 2376 
Pall id a 

echinacea, 6931 

extract, powdered echinacea, 6935 
powdered echinacea, 6933 
Palm 
oit, 7791 

oii, hydrogenated, 7791 
kernel oil, 7792 
Palmitic add, 7793 
Palonosetron 
hydrochloride, 5548 
Pa ma brom, 5550 
Pamidronate disodium, 5551 
for injection, 5552 

Pancreatic digest of casein, 2376, 2403 
Pancreatin, 2376, 5553 
tablets, 5555 
Pancreatin (1025), 866 
Pancrelipase, 5556 
capsules, 5557 

delayed-release capsufes, 5558 
tablets, 5558 

Rancuronium brom i de, 5559 
injection, 5560 
Panthenol, 5561 
Pantoprazole 
ora! suspension, 5562 
Pantoprazole sodium, 5563 
delayed-release tablets, 5565 
Papaic digest of soybean meal, 2376 
Papain, 5569 

tablets for topi cal solution, 5569 
Papaverine hydrochloride, 5570 
injection, 5571 
tablets, 5571 
Paper 

lead acetate, 2367 
odorfess adsorbent, 2376 
quantitative filter, 2385 
Paro-aminofoenzoic acid, 2331, 2376 
Parachiorophenol, 5571 
camphorated, 5572 
Paraffin, 7794 
synlhetic, 7795 
Parafo rmafdehy de, 2376 
Paraldehyde, 5573 
Paregoric, 55/3 
Paricalcitol, 5574 
injection, 5575 
Paromomyein 
orał solution, 5578 
sulfate, 5578 
sulfate capsules, 5578 
Paroxetine 
hydrochloride, 5579 
tablets, 5582 

extended-release tablets, 5583 
Partlally-neutralized methacryJic add and 
ethyl a ery la te co po tym er, 7760 
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Particie $\ze distribution estimation by 
analytical sieving (786), 658 
Particufate matter in injeciions <788), 665 
Partiaj la te matter in ophthalmic Solutions 
(769), 6Ó9 
Peanut oil, 7795 
Pea starch, 7915 
Pectate lyase, 2377 
Pectin, 5586 
Pemetrexed 
disodium, 5588 
for injection, 5590 
Penbutolof sulfate, 5591 
tablets, 5592 
Penicillamine, 5593 
capsules, 5595 
tablets, 5596 
Penicillin 

G benzathine, 5598 

G benzathine injectable suspension, 5599 
G benzathine and penicillin G procaine 
injectable suspension, 5601 
G benzathine orał suspension, 5600 
G benzathine tablets, 5600 
G, neomydn, polymyxin B, hydrocortisone 
acetale, and hydrocortisone sod i u m 
sucdnate topical suspension, 5597 
G potassium, 5602 
G potassium injection, 5603 
G potassium for injection, 5604 
G potassium for orał solution, 5605 
C potassium tablets, 5606 
G procaine, 5607 

G procaine, dihydrostreptomycin sulfate, 
chlorpheniramine maleate, and 
dexamelhasone injectable suspension, 
5612 

G procaine and dihydrostreptomycin 
sulfate injectable suspension, 5611 
G procaine and dihydrostreptomycin 
sulfate intramammary infusion, 5611 
G procaine, dihydrostreptomycin sulfate, 
and prednisolone injectable suspension, 
5614 

G procaine injectable suspension, 5609 
G procaine for injectable suspension, 5610 
G procatne intramammary infusion, 5609 
G procaine, neomydn and polymyxin B 
sulfates, and hydrocortisone acetate 
topical suspension, 5614 
G procaine and novobiocin sodium 
intramammary infusion, 5615 
G procaine and penicillin G benzathine 
injectable suspension, 5601 
C sodium, 5616 
C sodium for injection, 5616 
V, 5618 

V benzathine, 5620 

V benzathine orał suspension, 5620 

V potassium, 5621 

V potassium for orał solution, 5622 

V potassium tabfets, 5623 

V for ora! suspension, 5619 

V tablets, 5619 
Penidllinase, 2377 
Pentadecane, 2377 

1-Pentadecanol, 2377 
Pentafluoropropionic acid, 2377 
Pentamidine isethionate, 5624 
Pentane, 2377 

1- Pentanesulfonic acid sodium salt, 2377 

2- Pen tan one, 2377 
Pentazodne, 5624 

and acetaminophen tablets, 5625 
and aspirin tablets, 5627 


hydrochloride, 5625 
injection, 5630 
and na!oxone tablets, 5629 
Pentetic acid, 5631 
Pentobarbitat, 5632 
sodium, 5633 
sodium injection, 5634 
Pentoxifylline, 5634 
orał suspension, 5635 
extended-re!ease tablets, 5636 
People, xi 
Peppermlnt, 7796 
orf, 77 96 
spirit, 5638 
water, 7797 
Pepsin, 2377 
purified, 2377 

Peptic digest of animal tissue, 2378 
Peptone, dried, 2357, 2378 
Perchloric acid, 2378 
tenth-normal (0.1 N) in dioxane, 2429 
tenthmormal {OJ N) in glacial acetic acid, 
2430 
T5, 2419 
Perflubron, 5639 

Perflutren protem-type A microspheres 
injectable suspension, 5639 
Pergolide 
mesylate, 5641 

orał suspension veterinary, 5642 
tablets, 5643 
Perindoprif 
erbumlne, 5644 
erbumine tablets, 5647 
Periodic acid, 2378 
Periodontai system 
minocycline, 5182 
Perphenazine, 5649 

and amitriptyfme hydrochloride tablets, 
5652 

injection, 5650 
ora! solution, 5651 
syrup, 5651 
tablets, 5652 
Pertussis 

immune globulin, 5653 
Petrolatum, 5653 
hydrophilic, 5654 
white, 5654 
Petroleum benzin, 2378 
pN (791), 672 

Pharmaceutical całculations in pharmacy 
practice (1160), 1569 
Pharmaceutical compounding 
nonsterile preparations (795), 675 
stenie preparations (797), 683 
Pharmaceutical dosage forms (1151), 1543 
Phases for gas chromatography, 2378 
Phase-sołubility analysis (1171), 1599 
Phellandrene 
(RJ-(-)-alpha, 2378 
PhenacetSn, 2378 
1,10*Phenantbro!inc, 2376, 2378 
o-Phena nthrol i ne m o nohyd roc h lo ride 
mon o hydra te, 2378 
Phenazopyridine hydrochloride, 5655 
tabfets, 5656 

Phendimetrazine Lartrate, 5657 
capsules, 5658 
tablets, 5659 
Phenelzine sulfate, 5659 
tablets, 5660 

Pheniramine makatę, 5661 
and naphazoline hydrochloride ophthalmic 
solution, 5281 


Phenmetrazine hydrochloride, 5662 
tablets, 5662 
Phenobarbital, 5663 
sodium, 5665 
sodium injection, 5666 
sodium for injection, 5666 
orał solution, 5664 
orał suspension, 5664 
tablets, 5665 

theophylline and ephedrine hydrochloride 
tablets, 6424 
Phenol, 2378, 5666 
alcohol TS # 2412 
topical gel, camphorated, 5667 
iron, TS, 2416 
liquefied, 5668 
red, 2378, 2408 
red, sodium, 2378 
red TS, 2419 
red TS, pH 4.7, 2419 
camphorated, topical solution, 5668 
TS, 2419 
Phenolated 

calamśne topical suspension, 3111 
Phenoldtsulfonic acid T5, 2419 
Phenolphthalein, 2408 
paper, 2409 

Phenolphthalein TS, 2419 
Phenolsulfonphthalein, 2378, 7797 
Phenoxybenzamine hydrochloride, 2378, 
5669 

capsules, 5669 

P hen o xy b e n za m I ne hy d roc h to r ide 
compounded 
orał suspension, 5670 
TPhenoxybenzoic acid, 2378 
2-Phenoxyethanol, 2378 
Phenoxyethanol, 7799 
Phensuxtmide, 5671 
capsules, 5672 

Phentermine hydrochloride, 5672 
capsules, 5673 
tablets, 5673 

Phentofaminę mesylate, 5674 
for injection, 5675 
Phenyl 
ether, 2378 
isocyanate, 2378 
2-Phenylacetamide, 2379 
L-Phenylalanine, 2379, 5676 
df-Phenylalanine, 2379 
Phenylbiitazone, 5677 
boluses, 5677 
injection, 5678 
tablets, 5678 
p- Phenylenediamine 
di hydrochloride, 2379 
hydrochloride, 2379 

o-Phenylenediamine dihydrochlonde, 2379 
Phenylephrine 
bitartrate, 5679 

bitartrate and isoproterenol hydrochloride 
inhalation aerosol, 4702 
Diph en hydra minę, hydrochloride tablets, 
3810 

hydrochloride, 5681 

hydrochloride, antfpyhne, and benzocaine 
otic solution, 2839 
hydrochloride and promethazine and 
codeine phosphate orał solution, 5872 
hydrochloride and promethazine orai 
solution, 5869 

hydrochloride injection, 5683 
hydrochloride nasal jelly, 5684 
hydrochloride nasal solution, 5684 
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Fhenylephrine (continued) 
hydrochloride ophthalmic soiution, 5684 
hydrochioride tablets, 5685 
Phenylethyi alcohol, 5686 
Phenylglydne, 2379 
Fhenylhydrazine, 2379 
acetate TS, 2419 
hydrochloride, 2379 
sulfurtcadd TS, 2419 
Phenylmercuric 
acetale, 7799 
nitrate, 7800 

Phenylmethylsulfonyl fluor! de, 2379 
3-Phenylphenol, 2379 
Pheny Ipro p an o !a m i ne 
hydrochloride, 5687 
Phenyltoloxamine citrate, 5688 
Pheny toin, 5689 
che wabię tablets, 5691 
sodium, 5692 

sodium eapsules, extended, 5693 
sodium eapsules, prornpt, 5696 
sodium injection, 5697 
orał suspension, 5690 
pH indtcator paper, short-range, 2409 
Phlorogluclnol, 2379 
T$, 2419 
Phloxine B, 2379 

Phosphatase enzyme, alkaline, 2330, 2379 
Phosphate 

acidulated, and sodium fluoride topicaf 
soiution, 6190 
b uff er, 2340 
drethylamine, 2352 
P 32 soiution, sodium, 5699 
P 32 suspensien, chromie, 5698 
in reagenis, 2327 
Phosphatic enzyme, 2379 
TS, 2419 

Phosphomolybdic and, 2379 
T5, 2419 

Phosphoric acid, 2379, 7801 
diiuted, 7801 

and sodium fluoride gel, 6191 
0.05 M TS, 2419 
0,06 M TS, 2419 
10% T5, 2419 
1 N TS, 2419 
20% TS, 2419 
Phosphorous acid, 2380 
Phosphorus 
pentoxide, 2380 
red, 2380, 2386 
Phosphotungstic acid, 2380 
TS, 2419 

o-Phthalaldebyde, 2380 
Phthalazine, 2380 
Phthalic 
acid, 2380 
anhydride, 2380 
Phthalimide, 2380 
Phyllanthus amarus , 7131 
powdered, 7133 

Physścal environments that promote safe 
medication use(106ć), 1200 
Physicochemkal analytical proeedures for 
insulins <121.1), 207 

Physicochemical Integrator* and indicators 
for sterilization (1229.9), 1842 
Physostigmine 
salicylate, 5699 
salicylate injection, 5700 
saiicylaie ophthalmic solulion, 5700 
Phytonadione, 5701 
injectable emulsion, 5702 


tablets, 5702 
2-Prcoline, 2380 
Picrate TS, alkaline, 2412, 2419 
Picric acid, 2380, 2403 
TS, 2419 

Picroionic acid, 2380 
PiJocarpine, 5703 
hydrochloride, 5705 

hytfrochlonde ophthalmic solulion, 5706 
hydrochloride tablets, 5707 
nitrate, 5708 

nitrate ophthalmic soiution, 5708 
ocular system, 5704 
Pimozide, 5709 
tablets, 5710 
P indol o I, 5711 
tablets, 5712 
Pinene 

W-alpha, 2380 
beta, 2380 
Pioglitazone 

and glimepiride tablets, 571Ó 
hydrochloride, 5713 

and metformin hydrochloride tablets, 5720 
tablets, 5715 
Ptpemidic acid, 2380 
Pfperadllin, 5724 
for injection, 5727 
sodium, 572S 

and tazobactam for injection, 5728 
Piperazine, 2380, 5735 
adipate, 5735 
citrate, 5736 
citrate syrup, 5737 
citrate tablets, 5737 
di hydrochloride, 5737 
phosphate, 5738 
Piperidine, 2380 
Piroxicam, 5738 
eapsules, 5739 
cream, 5740 
Piroxicam compoundad 
orał suspension, 5741 
Plantago seed, 5742 
Plasma protein fraction, 5742 
Plasma spectrochemistry (730), 611 
Plasma spectrochemistry—theory and 
practice <1 730), 2067 

Piąstki materials of coistruction (661J), 542 
Plastic packaging systems and their materials 
of construction (661), 541 
Plastic packaging Systems for pharmaceutical 
use (661.2), 554 
Platinic 

chloride, 2380 
chloride TS, 2419 
Platinum 
cobalt TS, 2419 
Podophyllum, 5743 
resm, 5743 

resin toplcal soiution, 5744 
Polacriiin potassium, 7802 
Polarography (801), 746 
Policies, USP, xxix 
Poloxaiene, 5744 
Poloxamer, 7803 
Polycarbophil, 5745 
calcium, 3153 
Poły dece ne 
hydrogenated, 7805 
Polydextrose, 7807 
hydrogenated, 7809 
PolydimethylSTfóxane, viscosfty 0.65 
centistokes, 2380 


Polyethylene 
glycol, 7812 
glycol 200, 2381 
glycol 600, 2381 
glycol 20,000, 2381 
glycol 3350 and electrolytes for orał 
solulion, 5748 

glycol monomethyl ether, 7815 
glycol ointmeni, 7815 
Oxide, 7817 

Polyethylene glycol 3350, 5745 
Polyethylene glycol standards with molecular 
werghts of 1000, 2000, 3000, 4000, and 
6000 daltons (g/mol), 2381 
Polyglyceryl 
3 diisostearate, 7821 
dioleate, 7819 
Polyisobutylene, 7822 
Polymyxin B 
for injection, 5752 

and neomydn sulfates, bacitracin, and 
hydrocortisone acetate otntment, 5314 
and neomycin sulfates, bacitracin, and 
hydrocortisone acetate ophthalmic 
ointment, 5314 

and neomycin sulfates, bacitracin, and 
lidocaine ointment, 5315 
and neomycin sulfates and bacitracin 
ointment, 5313 

and neomycin sulfates and bacitracin 
ophthalmic ointment, 5313 
and neomycin sulfates, bacitracin zinc, and 
hydrocortisone acetate ophthalmic 
ointment, 5317 

and neomycin sulfates, bacitracin zinc, and 
hydrocortisone ointment, 5316 
and neomycin sulfates, bacitracin zinc, and 
hydrocortisone ophthalmic ointment, 
5317 

and neomycin sulfates, bacitracin zinc, and 
lidocaine ointment, 5318 
and neomycin sulfates and bacitracin zinc 
ointment, 5315 

and neomycin sulfates and bacitracin zinc 
ophthalmic ointment, 5316 
and neomycin sulfates cream, 5312 
and neomycin sulfates and dexa melba sonę 
ophthalmic ointment, 5319 
and neomycin sulfates and dexamethasone 
ophthalmic suspension, 5319 
and neomycin sulfates and gramidicin 
cream, 5320 

and neomydn sulfates, gramidldn, and 
hydrocortisone acetate cream, 5321 
and neomycin sulfates and gramtdidn 
ophthalmic soiution, 5320 
and neomycin sulfates and hydrocortisone 
acetate cream, 5323 

and neomycin sulfates and hydrocortisone 
acetate ophLhalmic suspension, 5323 
and neomycin sulfates and hydrocortisone 
ophthalmic suspension, 5322 
and neomycin sulfates and hydrocortisone 
otic soiution, 5321 

and neomycin sulfates and hydrocortisone 
otte suspension, 5322 
and neomycin sulfates and lidocaine 
cream, 5323 

and neomydn sulfates ophthalmic 
ointment, 5312 

and neomycin sulfates ophthalmic 
soiution, 5313 

and neomycin sulfates, penicillin G 
procaine, and hydrocortisone acetate 
topi cal suspension, 5614 
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Polymyxin B (conlinued) 
and neomycin sulfales and pramoxIne 
hydroehloride cream, 5324 
and neomycin sulfates and prednisolone 
acetate ophthalmic suspenslon, 5324 
and neomycin sulfates solution for 
irrigation, 5312 

penidllin G, neomycin, hydrocortisone 
acetate, and hydrocortisone sodium 
succinate topicaf suspension, 5597 
sulfate, 5750 

sulfate and bacitracin topicaJ aerosol, 2939 
sulfate and bacitracin zinc topi cal aerosol, 

5752 

sulfate and bacitracin zinc ointment, 2942 
sulfate and bacitracin zinc ophthalmic 
ointment, 2943 

sulfate and bacitracin zinc topical powder, 

5753 

sulfate and chloramphenicol ophthalmic 
ointment, 3352 

sulfate and hydrocortisone otic solution, 
5753 

sulfate and oxytetracycline hydroehloride 
orntment, 5538 

sulfate and oxytetracydine hydroehloride 
ophthalmic ointment, 5538 
sulfate and oxytetracydine hydroehloride 
topical powder, 5539 
sulfate and oxytetracydine hydroehloride 
vaginal inserts, 5539 
sulfate and trimethoprim ophthalmic 
solution, 5754 

Po!yoxyethylene 10 lauryl ether, 2381 
Poły oxyethy len e (20) sorbitan mon o la u ratę, 
2381 

Połyoxyethylene (23) lauryl ether, 2381 
Polyoxyl 

10 oley! ether, 7823 

15 hydroxyslearale, 7824 

20 cetostearyl ether, 7828 

35 castor oil, 7829 

40 hydrogenated castor oil, 7829 

lauryl ether, 7830 

oleate, 7830 

stearate, 7831 

stearyl ether, 7832 

Polysaccharide m o lec u lar weight standards, 
2381 

Polysorbate 
20, 7833 
40, 7834 
60, 7835 
80, 7835 

Polysorbate 80, 2381 
Polystyrene 

cation-exchange resm, 2381 
Polytef, 2381 
Polyvinyl 
acetate, 7837 
acetate dispersion, 7840 
acetate phthalate, 7842 
alcohol, 2381, 5754 
alcohol and ethylene glycol graft 
copolymer, 7658 

Porosimetry by mercury intrusion (267), 306 
Porosity by nltrogen adsorptlon—desorption 
(268), 309 

Positron emission tomography drugs for 
compounding, investigational, and 
researdi uses (823), 758 
Positron emission tomography drugs— 
Information (1823) ,2190 
Potash, sulfurated, 5756 


Potassium 

acetate, 2381, 5756 
acetate injection, 5757 
acetate TS, 2419 
alginate, 7843 
alum, 2381, 2660 
arsenale monobasic, 2381 
arsenite, tenth-normal (0.1 N), 2430 
benzoate, 7843 
bicarbonate, 2381, 5757 
b i car bon a te effervescent tablets for orał 
solution, 5758 

bicarbonale and potassium chloride for 
effervescent orał solution, 5758 
bicarbonate and potassium chloride 
effervescent tablets for orał solution, 
5759 

bicarbonate, potassium chloride, and 
potassium citrate effervescent tablets for 
orał solution, 5769 
biphosphate, 2381 
biphthalate, 2381 
bismuth iodide T5, 2419 
bisulfate, 2381 
bitartrate, 5760 
bromate, 2382 

bromate, tenth-normal (0.1 N), 2430 
bromide, 2382, 5761 
bromide-bromate, tenth-normal (OJ N), 
2430 

bromide orał solution, veterinary, 5762 
carbonate, 2382, 5762 
carbonate, anhydrous, 2333, 2382 
carbonate T5, 2419 
chlorate, 2382 
chloride, 2382, 5763 
chloride extended-release capsules, 5763 
chloride in dextrose injection, 5766 
chloride in dextrose and sodium chloride 
injection, 5767 

chloride for injeoon concentrate, 5764 
chloride in lactated ftingeTs and dextrose 
injection, 5769 

chloride, potassium bicarbonate, and 
potassium ci tratę effervescent tablets for 
orał solution, 5769 

chloride and potassium bicarbonate for 
effervescent orał solution, 5758 
chloride and potassium bicarbonate 
effervescent tablets for orał solution, 
5759 

chloride and potassium gluconate orał 
solution, 5780 

chloride and potassium gluconate for orał 
solution, 5780 

chloride in sodium chloride injection, 5772 
chloride orał solution, 5765 
chloride for orał solution, 5765 
chloride extended-release tablets, 5766 
chloroplatinate, 2382 
chrom a te, 2382 
chrom a te TS, 2419 
citrate, 5773 

citrate and citric acid orał solution, 5776 
citrate, magnesium carbonate, and citric 
acid for orał solution, 4937 
citrate, potassium chloride, and potassium 
bicarbonate effervescent tablets for orał 
solution, 5769 

citrate, potassium gluconate, and 
ammomum chloride orał solution, 5781 
citrate and potassium gluconate orał 
solution, 5781 
citrate tablets, 7134 
citrate extended-release tablets, 5774 
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cyanide, 2382 
diehromate, 2382 

dichromate, tenth-normal (0.1 N), 2430 
diehromate TS, 2419 
ferrieyanide, 2382 
ferrieyanide TS, 2419 
ferrieyanide, twentieth-molar (0.05 M), 
2431 

fenocyanide, 2382 
ferrocyanide TS, 2419 
gluconate, 5777 

gluconate and potassium chloride orał 
solution, 5780 

gluconate and potassium chloride for orał 
solution, 5780 

gluconate, potassium citrate, and 
ammonium chloride orał solution, 5781 
gluconate and potassium citrate orał 
solution, 5781 

gluconate orał solution, 5778 
gluconate tablets, 5779 
gualacobulfonate, 5782 
hyaluronate, 2382 
hydrogen sulfate, 2382 
hydroxlde, 2382, 7844 
hydroxide, alcohofic, half-normal (0.5 N), 
2420, 2431 

hydroxide, afcoholic, tenth-molar (OJ M), 
2431 

hydroxide, methanolic, tenth-normal (0.1 
N), 2431 

hydroxide, norma I (1 N), 2431 
hydroxlde TS, 2419 
hydroxide 2 N 15, 2420 
hydroxide TS, a I co ho lic, 2420 
hydroxide TS 2, alcoholic, 2420 
iodate, 2382 

iodate, twentieth-molar (0.05 M), 2431 
iodide, 2382, 5782 
Iodide and iodine TS 1, 2416 
iodide and iodine TS 2, 2416 
iodide and iodine TS 3, 2416 
iodide orał solution, 5783 
iodide and starch TS, 2420 
iodide tablets, 5783 
iodide delayed-release tablets, 5784 
iodide TS, 2420 
iodide 20% TS, 2420 
iodoplatinate T5, 2420 
metabisuffite, 2382, 7846 
me ta phosphate, 7846 
nitrate, 2382, 5784 
nitrate solution, 5785 
nitrite, 2382 
perchlorate, 2382, 5786 
perć h lora te capsules, 5786 
periodate, 2382 
permanganate, 2382, 5786 
permanganate, tenth-normal (OJ Isl), 
2420, 2432 

permanganate TS, 2420 
persulfate, 2382 

phosphate, dibasic, 2351, 2382, 578/ 
phosphate, dibasic, trihydrate, 2382 
phosphate, monobasic, 2372, 2381, 2382, 
7847 

phosphate, tribasic, 2383 
phosphates injection, 5788 
pyroantimonate, 2383 
pyroantimonate TS, 2420 
pyro phosphate, 2383 
pyrosulfate, 2383 

and sodium btearbonates and citric acid 
effervescent tablets for orał solution, 
5759 
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Potassium (continued) 
sodium tartrate, 238 3, 5789 
sorbate, 7S48 
sulfate, 2383 
sutfate TS, 2420 
tellurite, 2383 
thiocyanate, 2383 

thiocyanate, tenth-normaI (OJ N), 2432 
thiocyanate T5, 242U 
0.025 N Potassium dlchromate VS, 2430 
Potassium hydroxide 
1,8 NTS, 2420 
45% TS, 2420 
Potassium phosphate 
0.02 M TS, 2420 
0.2 M T5, 2420 
Potato starch, 2383, 7920 
Povidone, 5789 
Povidone-iodine, 5792 
topical aerosol, 5793 
cieansing solution, 5793 
ointment, 5793 
topical solution, 5794 


Powder 

Absorbable dusting, 3926 
Ampidllin soluble, 2808 
Amprollum soluble, 2814 
Astragalus root, 6815 
Badtratin methylene dłsallcyłate soluble, 
2939 

Bacitracin zinc soluble, 2942 
Banaba leaf, 682/ 

Chlortetracydine and sulfamethazine 
b i sulfates soluble, 3396 
Chlortetracydme hydrochloride soluble, 
3397 

Compound dioguinol topical, 3488 
Cromolyn sodium inhalation, 3588 
Fenugreek seed, 6955 
Fluticasone propionate and salmeterol, 
inhalation, 4309 

Fluticasone propionate inhalation, 4293 
Ganoderma tucidum fruiting body, 6978 
Iron, 2365 

Japanese honeysuckle fłower, 7060 
Levotbyroxine sodium orał, 4842 
Lincomycin hydrochloride soluble, 4858 
Methylbenzethonium chloride topical, 
5096 

Mfconazole ni tratę topical 5165 
Neomycin sulfate, isoflupredone acetate, 
and tetracaine hydrochloride topical, 
5310 

Northern schisandra fruit, 7187 
Nystatin topical, 5402 
Orał, containing at least three of the 
following—acetaminophen and (salts of) 
ch I o rp hen iramine, d extro m etho r ph an, 
and pseudoephedrine, 2555 
Qxytetracycline hydrochloride and 
polymyxin B sulfate topical, 5539 
Oxytetracydine hydrochloride soluble, 
5536 

Polymyxin B sulfate and badtradn zinc 
topical, 5753 

St. john's wort flowering top, 7168 
Salmeterol inhalation, 6096 
Sodium bicarbonate ora!, 6178 
Soy isoflavones, powdered extract, 7196 
Sulfadimethoxine soluble, 6260 
Tetracydine hydrochloride soluble, 6405 


Tienchi ginseng mol and rhizome, 7216 
Tol nafta te topical, 6518 


Powdered 

American ginseng, 6787 
American ginseng extract, 6789 
andrographis, 6795 
andrographis extract, 6797 
ashwagandha root, 6802 
ashwagandha root extract, 6804 
Asian ginseng, 6807 
Asian ginseng extract, 6808 
bilberiy extract, 6834 
black cohosh, 6828 
black cohosh extract, 6840 
black pepper, 6847 
black pepper extract, 6849 
cat's daw, 6869 
cat's daw extract, 6871 
cellulose, 7593 
Chinese salvia, 6894 
digitalis, 3762 
Echinaceo angustifolia, 6926 
Echinaceo artgustifolia extract, 6928 
Echinaceo poifida, 6933 
Echinaceo paiiida extract, 6935 
Echinaceo purpureo, 6942 
Echinaceo purpnrec extract, 6944 
eleuthero, 6948 
eleuthero extract, 6950 
fenugreek seed, extract, 6958 
feverfew, 6961 
garlic, 6989 
garlic extract, 6991 
ginger, 6997 
ginkgo extract, 7005 
goldensea!, 7027 
goldenseal extract, 7029 
green tea extract, decaffeinated, 7032 
gymnema, 7040 
hawthorn leaf with flower, 7046 
hoiy basil leaf, 7051 
hoiy basil leaf extract, 7053 
horse chestnut, 6839 
horse chestnut extract, 6891 
ipecac, 4668 
licorice, 7073 
licorice extract, 7 074 
Mafabar-nut4ree, leaf, 7089 
milk thlstle, 7 107 
miJk thlstle extract, 7109 
opium, 5450 
Phyiionihus amams , 71 33 
rauwolfia serpentina, 5980 
Rhodiolo rosea , 7151 
Rhodiofc roseo extr£Ct, 7152 
rosę mary, 7161 
saw palmetto, 71 71 
stinging nettle, 7210 
stinging nettle extract, 7211 
turmeric, 7230 
turmeric extract, 7232 
yalerian, 7240 
valerian extract f 7241 
zinc chloride, anhydrous, 2406 
Powder ftneness (811), 750 
Powder ftow (1174), 1602 
Praiidoxime 
chloride, 5794 
chloride for injection, 5795 
Pramipexofe dihydrochloride, 5795 


Pramoxine 
hydrochloride, 5798 
hydrochloride cream, 5798 
hydrochloride jelly, 5799 
hydrochloride and neomycin and 
polymyxin 8 sulfates cream, 5324 
Pravastatin sodium, 5799 
tablets, 5801 
Praziquantd, 5803 
tablets, 5804 

Prazosin hydrochloride, 5805 
capsules, 5807 
Prednicarbate, 5808 
cream, 5809 
ointment, 5810 
Prednisolone, 5811 
acetale, 5814 

acetale and gentamidn ophthalmic 
ointment, 4397 

acetaLe and gentamicin ophthalmic 
suspension, 4397 

acetale injectable suspension, 5815 
acetale and neomycin and polymyxin B 
sulfates ophthalmic suspension, 5324 
acetate and neomycin sulfate ophthalmic 
suspension, 5326 

acetate ophthalmic suspension, 5815 
acetate and sulfacetamide sodium 
ophthalmic ointment, 6252 
acetate and sulfacetamide sodium 
ophthalmic suspension, 6253 
cream, 5812 
hemlsucdnate, 5816 
penicillin G procaine, and 
dihydrostreptomycin sulfate injectable 
suspension, 5614 
sodium phosphate, 5817 
sodium phosphate Injection, 5819 
sodium phosphate ophthalmic solution, 
5820 

sodium succinate for injection, 5820 
oraf solution, 5813 
tablets, 5813 
tebutate, 5821 

tebutate injectable suspension, 5821 
tetracydine hydrochloride and novobiocin 
sodium tablets, 6409 

Prednisolone compounded ora! suspension, 
veterinary, 5816 
Prednisolone sodium phosphate 
compounded 
orał solution, 5818 
Prednisone, 5822 
injectable suspension, 5823 
orał solution, 5823 
tablets, 5824 
Preface 

and mission, vii 
Pregnenolone acetate, 2383 
Prekalfikrein activator <165), 241 
Preparation of biological specimens for 
histologic and immunohistochemical 
analysis (1285), 1978 
Prescription ba lanc es and volumetric 
apparatus <1176), 1607 
Prescription Container labeling (1 7), 107 
Priiocaine, 5825 

and epinephrine injection, 5828 
hydrochloride, 5826 
hydrochloride injection, 5827 
and iidocaine cream, 4854 
Primaguine phosphate, 5829 
tablets, 5830 
Primidone, 5831 
orał suspension, 5832 
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Primidone (continued) 
tablets, 5833 
Probenecid, 5834 

and ampidlHn for orał suspension, 2811 
and colehidne tablets, 5835 
tablets, 5835 
Probucol, 5837 
tablet 5838 

Procarnamide hydrochloride, 5838 
capsules, 5839 
injection, 5840 
tablets, 5840 

extended-release tablets, 5840 
Proca i ne 

hydrochloride, 5842 

hydrochloride and epinephrine injection, 
5843 

hydrochloride injection, 5843 
and propoxyca?ne hydrochlorides and 
levonordefrin injection, 5889 
and propoxycaine hydrochlorides and 
norepinephrine bitartrate injection, 5890 
and tetracaine hydrochlorides and 
levonordefrin injection, 5844 
Procarbazine hydrochloride, 5845 
capsules, 5845 
Prochforperazine, 5846 
edisylate, 5848 
edisylate injection, 5848 
maleate, 5849 
maleate tablets, 5850 
ora! solution, 5846 
supposUories, 5847 
Procyclidine hydrochloride, 5852 
tablets, 5852 

Products for nebultzation—characterization 
tests (1601), 1984 
Progesterone, 5853 
Injectable suspension, 5855 
injection, 5854 

intrauterine coniraeeptlve system, 5854 
vaginal supposUories, 5856 
Proguanff hydrochloride, 5857 
Proline, 5859 

Promazine hydrochloride, 5860 
injection, 5861 
ora] solution, 5861 
syrup, 5862 
tablets, 5862 
Promethazine 

and phenylephrine hydrochloride and 
codeine phosphate orał solution, 5872 
and phenylephrine hydrochloride orał 
solution, 5869 

Promethazine hydrochloride, 5862 
injection, 5864 
ora! solution, 5865 
supposUories, 5866 
tablets, 5867 

Propafenone hydrochloride, 5875 
extended-release capsules, 5876 
tablets, 5880 
Prapane, 7848 
Propan ediol, 7849 
PropantheJIne bromide, 5882 
tablets, 5883 

Pro pa raca i ne hydrochloride, 5884 
and fluorescein sodium ophthalmic 
solution, 4249 
ophthalmic solution, 5885 
Propellants (602), 498 
Propionaldehyde, 2383 
Propionic 
acid, 7851 
anhydride, 2383 


Propionic acid, 2383 
Proptophenonę, 2383 
Propofol, 5885 
injectable emulsion, 5887 
Propoxycaine 
hydrochloride, 5889 
and procatne hydrochlorides and 
levonordefrin injection, 5889 
and procaine hydrochlorides and 
norepinephrine bitartrate injection, 5890 
Propranolol hydrochloride, 5891 
extended-re!ease capsules, 5892 
and hydrochlorolhiazide tablets, 5895 
injection, 5894 
tablets, 5895 
/W'Propyl afcohol, 2383 
n-Propyt alcohol, 2330, 2383 
Propyl gaiła te, 7852 
Propylamine hydrochloride, 2383 
P ropy len e 
carbonate, 7852 
glycol, 5897 
glycof a Ig i na te, 7853 
glycol dicaprylate/dicaprate, 7854 
glycol dilaurate, 7854 
glycol monocapr/fate, 7855 
glycol mon o la u ratę, 7856 
glycol monostearate, 7858 
Propylhexedrine, 5898 
inhatant, 5899 
Propyttodone, 5899 
injectable oil suspension, 5899 
Propylparaben, 7859 
sodium, 7860 
Propylthiouracil, 5900 
orał suspension, 5900 
tablets, 5901 
Protaminę sulfate, 5902 
injection, 5903 
Protein 

molecular weight standard, 2383 
standard solution (8 g/dl), 2383 
Protein A quality attributes (130), 227 
Protem determination procedures (507), 395 
Protocatecbuic acid, 2383 
Protriptyline hydrochloride, 5904 
tablets, 5904 
Pseudoephedrine 

chlorpheniramine, dexlromethorphan (salts 
of), and acetaninophen, capsules 
containing at least three of the 
following, 2552 

chlorpheniramine, dextromethorphan (salts 
of), and acetaninophen, orał powder 
containing at least three of the 
following, 2555 

chlorpheniramine, dextromethorphan (salts 
of), and acetaninophen, orał solution 
containing at least three of the 
following, 2557 

chlorpheniramine, dextromethorphan (saits 
of) and acetarrinophea tablets 
containing at least three of the 
fo]Jowing, 2559 

and diphenhydramine capsules, 3813 
hydrochloride, 5905 
hydrochloride, acetamłnophen, 
dextromethorphan hydrobromide, and 
doxylamine succinate orał solution, 2567 
hydrochloride, atetaminophen, and 
diphenhydramine hydrochloride tablets, 

2570 

hydrochloride and acetammophen Lablets, 

2571 
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hydrochloride extended-release capsules, 
5906 

hydrochloride, carbinoxamine maleate, 
and dextromethorphan hydrobromide 
orał solution, 5910 
hydrochloride and chlorpheniramine 
maleate extended-release capsules, 3389 
hydrochloride and chlorpheniramine 
maleate ora! solution, 3390 
hydrochloride and guaifenesin capsules, 
4454 

hydrochloride, guaffenesin, and 
dextromethorphan hydrobromide 
capsules, 4455 

hydrochloride and ibuprofen lablets, 4559 
hydrochloride orał solution, 5907 
hydrochloride tablets, 5907 
hydrochloride extended-release tablets, 
5908 

hydrochloride and cetrizine hydrochloride 
extended-release tablets, 3338 
hydrochloride and fexofenadine 
hydrochloride extended-release Lablets, 
4139 

sulfate, 5911 

sulfate and brompheniramine maleate orał 
solution, 3060 

sulfate and dexbrompheniramine maleate 
orał solution, 3684 
and triproiidine hydrochlorides orał 
solution, 6606 

and triproiidine hydrochlorides tablets, 
6606 
Psyllium 

hemicellulose, 5912 
husk, 5914 

hydrophilic mucilloid For orał suspension, 
5915 

Puilulan, 7861 
Pullulanase, 2383 

5,800, 23,700, and 100,000 molecular 
weight (MW) puilulan slandards, 2372 
Pumice, 2384, 5915 
Pure steam, 6719 
Purine, 2384 
Purpurea 

extracL, powdered Echinacea, 6944 
powdered Echinacea, 6942 
root, Echinacea , 6940 
Putrescine dihydrochloride, 2384 
Pygeum, 7135 
capsules, 7138 
extract, 7136 
Pyrantei pamoate, 5916 
and ivermectin tablets, 4737 
orał suspension, 591 7 
Pyrantei tartrate, 5918 
Pyrazmamide, 5919 
rifampin, isoniazid, and ethambutol 
hydrochloride tablets, 6013 
rifampin and isoniazid tablets, 6012 
orał suspension, 5920 
tablets, 5920 
Pyrazoie, 2384 
Pyrene, 2384 
Pyrethrum extract, 5921 
4-(2- Py ridy I azo)resorc i no1, 2385 
Pyridine, 2385 
dried, 2385 

Pyridine^pyrazofone TS, 2420 
Pyridosttgmine bromide, 5922 
injection, 5922 
orał solution, 5923 
tablets, 5923 
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Pyrtd-Rb 82 [-53 


Pyridoxaf 

hydrochloride, 2385 
5-phosphate, 2385 
Pyridoxamine di hydrochloride, 2385 
Pyridoxine hydrochloride, 5924 
injection, 5925 
tablets, 5926 

1-(2-Pyrtdylazo)-2-naphthoi, 2385 

3-(2 - Py ridy i}- *5,6-dr( ?-h \ ryl)- T, 2,4-tria zi ne- 5 
S"-disulfanic acid, dtsodium salt, 2385 
Rynia minę maleate, 5927 
tablets, 5928 
Pyrimethamine, 5928 
and sulfadoxine tablety 6263 
orał suspension, 5929 
tablets, 5930 
Pyrogallot 2385 
T5 # alkairne, 2420 
Ryrogen test <151), 234 
Pyroxylin, 5930 
Pyrrole, 2385 
Pyruvic acid, 2385 
Pyrvinium pamoate, 5931 
orał suspension, 5931 
tablets, 5932 


Q 

Quality assurance In phamiaceutical 
compounding (1163), 1593 
Quality attributes of tablets labeled as having 
a functbnał storę (705), 586 
Quality of bbtecbnobgkal products 
analysis of the expression construct in cells 
used for prodiiction of r-DNA derived 
protein products (1048), 1060 
stability testing of biotechnological/ 
biological products (1049), 1062 
Quantitative filter paper, 2385 
Quazepam, 5933 
tablets, 5933 
Quercetin, 7140 
Quetiapine 
tablets, 5934 

extended-release tablets, 5937 
Quetiapine fumarate, 5939 
Quinaldine red, 2408 
T5, 2420 
Quinaprrl 

hydrochloride, 5941 
and hydrochbrothiazide tablets, 5942 
tablets, 5944 
Quinhydrone, 2385 
Qumidtne gluconate, 5946 
injection, 5947 

extended-rełea$e tablets, 5948 
Ouinidine sulfate, 5950 
capsules, 5951 
orał suspension, 5952 
tablets, 5953 

extended-release tablets, 5954 
Quinine sulfate, 5956 
capsules, 5957 
tablets, 5958 
Qurnone, 2386 
TS, 2420 


R 

Rabeprazole 
sodium, 5961 
Rables 

immune globulin, 5962 
Racemethbnine, 7862 
Racemic 

ca lei urn pantotberrate, 3148 
Racepinephrine, 5963 
hydrochloride, 5964 
inhalation solution, 5963 
Ractopamine hydrochloride 
suspension, 5964 

Radiation stenllzatron (1229J0), 1843 

Radfoactivity (821), 751 

Radioactivity—theory and practice (1821), 


Radiopharmaceuticals 

C 13, urea, 3199 
C 13, urea for orał solution, 3200 
C 14, urea capsules, 3201 
Cr 51, sodium chronnate injection, 3407 
Cr 51, chromium edetate injection, 3407 
Co 57, cyanocobalamin capsules, 3539 
Co 57, cyanocobalamin orał solution, 3539 
Co 58, cyanocobalamin capsules, 3540 
F 78, fludeoxyglucose injection, 4250 
F 18, sodium fluoride Injection, 4251 
Ga 67 injection, gaflium citrate, 4379 
fndtum fn 111 ca p rom ab pendetlde 
injection, 4589 

Indium In 111 chloride solution, 4589 
Indium In 111 ibniumomab tiuxetan 
injection, 4591 

Indium In 111 oxyquinoline solution, 4591 
Indium fn 111 pentetate injection, 4592 
Indium In 111 pertetreotide injection, 

4593 

Indium In 111 satumomab pendetide 
injection, 4593 

I 123, iobenguane injection, 4632 
I 123, lodohippurate sodium injection, 

4634 

f 123, sodium iodide capsules, 4635 
I 123, sodium iodide solution, 4636 
I 125, bdlnated albumin injection, 4636 
I 125, iothalamate sodium injection, 4637 
I 131, iodinated albumin aggregated 
injection, 4638 

1131, iodinated albumin injection, 4637 
I 131, iobenguane injection, 4633 
H31, lodohippurate sodium injection, 

4638 

1131, rosę bengal sodium injection, 4639 
I 131, sodium iodide capsules, 4640 
M31, sodium iodide solution, 4640 
Krypton Kr 8 lm, 4757 
N 13, ammonia injection, 5369 
P 32, chromie phospliate suspension, 5698 
P 32, sodium phosphate solution, 5699 
Rubidium chbride Rb 82 injection, 6082 
Samariom Sm 153 lexidronam injection, 

6106 1 
Sr 89 injection, stromium chforide, 6235 
Technetium Tc 99m albumin aggregated 
injection, 6332 

Technetium Tc 99m albumin colfoid 
injection, 6333 

Technetium Tc 99m albumin injection, 

6331 


Technetium Tc 99m apcitide injectbn, 

6335 

Technetium Tc 99m arcitumomab 
injection, 6335 

Technetium Tc 99m bicisate injection, 

6336 

Technetium Tc 99m depreotlde injection 

6337 

Technetium Tc 99 m di sofę nln injection, 

6337 

Technetium Tc 99m etidronate injection, 

6338 

Technetium Tc 99m exametazime 
injection, 6338 

Te ^hnetium Tc 99m gluceptate injection, 

Technetium Tc 99m lido fen i n injection, 

6341 

Technetium Tc 99m mebrofenin injection, 

6342 

Technetium Tc 99m medronate injection, 

6343 

Technetium Tc 99m mertiatide injection, 

6344 

Technetium Tc 99m nofetumomab 
merpentan injection, 6345 
Technetium Tc 99m oxidronate injection, 

6345 

Technetium Tc 99m pentetate injection, 
6345 

Technetium Tc 99m pertechnetate 
injection, sodium, 6346 
Technetium Tc 99m pyrophosphate 
injection, 6348 

Technetium Tc 99m (pyro- and trimeta-) 
phosphates injection, 6348 
Technetium Tc 99m red blood cells 
injection, 6349 

Technetium Tc 99m sestamibi injection* 

6349 

Technetium Tc 99m succimer injection, 

6350 

Technetium Tc 99m sulfur colbrd injection 

6351 

Technetium Tc 99m tetrofosmin injection 

6352 

Thallous chloride Tl 201 injection, 6415 
Kenon Xe 127, 6722 
Xenon Xe 133, 6722 
Xenon Xe 133 injection, 6722 
Yttrium Y 90 ibritumomab tluxetan 
injection, 6730 
Raloxifene hydrochloride, 5966 
tablets, 5967 

Raman speclroscopy (1120), 1461 
Ramrprii, 5970 
capsules, 5971 
Ranrtidine 

hydrochloride, 5973 
injection, 5975 

in sodium chloride injection, 5978 
orał solution, 5976 
tablets, 5977 
Rapeseed oil 

fully hydrogenated, 7863 
5U P|^Ycerinated fully hydrogenated, 

Rat tali collagen, 2348 
Rauwolfia serpentina, 5979 
powdered, 5980 
tablets, 5981 
Rayon, 2386 
purified, 5981 
Rb 82 

injection, rubidium chloride, 6082 
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Readily carbonizabfe substances test (271), 
314 

Reagents, 2324 
arsenie in, 2324 

boiling or disttlling rangę for, 2324 
chloride In, 2325 
ftame pholometry for, 2325 
generał tests for, 2324 
heavy metals in, 2326 
indicators and Solutions, 2323 
insoluble matter in, 2326 
loss on drying for, 2326 
nitrate in, 2327 
nrtrogen compounds in, 2327 
phosphate in, 2327 
residue on ignition in, 23 27 
sulfate in, 2327 
Rectal solution 
arninophylline, 2741 
sodium phosphates, 6203 
Red 

80, direct, 2386 
phosphorus, 2386 
Red-cell lysing agent, 2386 
Reference standards 
USP (11), 104 
Reference ta bies, 2443 
Alcoholometric, 2523 
Atomie weights, 2521 
Co n Lat ner specifications for capsules and 
tablets, 2443 

Description and relative sofubility of U5P 
and NF artides, 2453 
Intrinslc viscosity table, 2525 
Relative atomie masses and half-lives of 
selected radionucltdes, 2522 
Solubilities, 2513 
Refractive index (831}, 768 
Rehydration salts, orał, 5981 
Relative atomie masses and half-iives of 
selected radionudides, 2522 
Repagfrnide, 5983 
tablets, 5985 
Resazurin (sodium), 2386 
Reserptne, 5987 

and chlorothiazide tablets, 5990 
and hydrochlorothiazide tablets, 5992 
injection, 5987 
orał solution, 5988 
tablets, 5989 

Residua! host celi protein measurement in 
biophanmaceudcals (1132), 1511 
Residual solvents <467), 369 
Residue on ignition (281), 314 
Residue on ignition in reagents, 2327 


Resin 

Anion-exchange, 50- to 100-mesh, 
styrene-dMnytbenzene, 2333, 2396 
A n fon cx c ha n g e, chi oro met hy la ted 
po(ystyrene-divinylbenzene, 2333, 2346 
An3on-exchange, strong, lightly cross- 
linked, in the chioride form, 2333 
An i o n-exch an ge, sty rene- d i vi ny I ben zen e, 
2333 

Capsicum oleoresin, 3170 
Carboxylate (sodium form) cation- 
exchange (50- to 100-mesh), 2344 
Cation-exchange, 2344 
Cation-exchange, ca rboxy la te (sodium 
form) 50- to 100-mesh, 2344 
Catbn-exchange, poEystyrene, 2344, 2381 


Ca tion -exchan ge, s tyrene-d ivi ny I benzene, 
2344 

Cation -exc hangę, sty rene-d i v iny [ benze ne, 
strongly aeidic, 2345, 2396 
Cation-exchangą sulfonie acid, 2345, 
2396 

ChbromethyJated polystyrene- 
divmyfbenzene anion-exchange, 2346 
Cholestyramlne, 3404 
lon-exehange, 2365 
Podophyilum, 5743 
Podophyllum topical solution, 5744 
Po lysty rene cation *exch a n g e, 2381 
5 tyre ne-d ivi nyI benzen e anlo n-exch an g e, 
50- to 100-mesh, 2396 
Styrene-divinyIbenzene cation-exchange, 
strongly acidie, 2396 
Sulfonie acid cation-exchange, 2396 


Resordnol, 5993 
monoacetate, 5995 
ointment, compound, 5994 
and sulfur topical suspension, 5994 
TS, 2420 

6Z-retinoic add, 2386 
Retinyl palmitate, 2386 
Reverse transcriptase, 2386 
Rheometry (1911), 2238 
Rhodamtne 6G, 2386 
Rhodamine B, 2386 
Rhodioia rosea, 7149 
capsules, 7155 
extract, 7152 
powdered, 7151 
tablets, 7157 
tincture, 7154 
Ribavirin, 5995 
capsules, 5996 
for inhafation sol jtion, 5998 
tablets, 5999 
Ribof1avin, 6001 
assay (481), 386 
injection, 6002 
5'-phosphate soefum, 6003 
tablets, 6002 

Ribonuclease inhibitor, 2386 
Ribose, 7159 
Rifabutin, 6005 
capsules, 6006 
orał suspension, 6006 
Rifampin, 6007 
capsules, 6008 
for injection, 6009 
and isoniazid capsules, 6010 
isoniazid, pyrazinamide, and ethambutol 
hydrochloride :ablets, 6013 
isoniazid, and pyrazinamide tablets, 6012 
orał suspension, 6010 
REEuzote, 6014 
tablets, 6015 

Rimantadine hydrodiloride, 601 6 
tablets, 601 7 
Rimexolone, 6018 
ophthalmrc suspension, 6019 
Ringei^s 

and dextrose injection, 6021 
and dextrose injection, half-strength 
lactated, 6028 

and dextrose injection, lactated, 6025 
and dextrose injection, modified lactated, 
6030 

injection, 6019 
injection, lactated, 6023 


irrigation, 6032 

lactated, and dextrose injection, potassium 
chbride b, 5769 
Risedronate sodium, 6033 
tablets, 6035 
Risperidone, 6036 
orał solution, 6038 
tabfets, 6039 

o rally disintegrating tablets, 6041 
Ritodrine hydrochloride, 6042 
injection, 6043 
tablets, 6044 
Rttonavir, 6044 
capsules, 6047 

and Jopinaw ora! solution, 4886 
and topi naw tablets, 4890 
orał solution, 6050 
tablets, 6054 
Rivastigmme, 6056 
Rwastigmine tartrate, 6058 
capsules, 6059 
Rizatriptan benzoate, 6061 
tablets, 6062 

orally disintegrating tablets, 6064 
Rocuronium brom i de, 6066 
Ropinirole 
tablets, 6068 

extended-release tablets, 6070 
Ropinirole hydrochloride, 6073 
Ropivacaine hydrochloride, 6076 
injection, 6078 
Rosę 

bengal sodium, 2386 

bengal sodium I 131 injection, 4639 

oil, 7866 

water ointment, 6079 
water, stronger, 7866 
Rosiglitazone maleate, 6080 
Roxarsone, 6081 

Rubidium chloride Rb 82 injection, 6082 
Rufinamide, 6083 
tablets, 6084 

Rules and procedures, xxix 
Ruthenium red, 2386 
TS, 2420 
Rutin, 7164 


S 

Sabinene, 2386 
Saccharin, 7866 
cakium, 6087 
sodium, 6088 
sodium ora! solution, 6090 
sodium tablets, 6090 
Saccharose, 2386 
Safflower otl, 6091 
Safranin O, 2386 

5t jnhn's wnrl flnwering top, 7166 
dry extract capsules, 7172 
extract, dry, 7169 
powder, 7168 
dry exiract tablets, 7173 
Salicylaldazine, 2387 
Salicylaldehyde, 2387 
Salicylamide, 6092 
Saiicylic add, 2387, 6093 
and benzoic adds ointment, 2984 
collodion, 6094 
gel, 6095 
plaster, 6095 
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5a lity lic add (contfnued) 
topicaj foam, 6095 
and zinc pastę, 6754 
Salinę TS, 2391, 2420 
pyrogen-free, 2420 
Salfneteroj 

fluticasone proplonate, inhalation aerosol, 
4303 

fluticasone proplonate, i n hda tron powder, 
4309 

inhalation powder, 6096 
Salmeterol xinafoate, 6101 
Salsalate, 6102 
capsules, 6104 
tablets, 6105 
Salt 

octanesuifonic acid sodium, 2375, 2393 
Salts of organie nitrogenous bases (501), 392 
Samariom Sm 153 lexidronam Injection, 

6106 

Sand 

standard 20- to 30-mesh, 2387, 2395 
washed, 2387, 2405 
Saquinavir mesyiate, 6106 
capsules, 6107 
Sargramostim, 6108 
for injection, 6110 
Sawdust, purified, 2387 
Saw palmetto, 71 75 
capsules, 7181 
extract, 7179 
powdered, 7177 
Scaffold 

bovine dermis, 6113 
human dermis, 6115 
pordne bladder, 6119 
silk fibroin, 6123 
Scandium oxide, 2387 
Scanning electron microscopy (1181), 1641 
Schizochytrium oil, 7189 
capsules, 7191 
Schweitzer^ reagent, 2420 
Scopolamine hydrobromide, 6127 
injection, 6128 
ophthalmrc solution, 6128 
tablets, 6129 
S designations, 2386 
Secobarbital, 6129 
sodium, 6129 
sodium capsules, 6131 
sodium injection, 6132 
sodium for injection, 6132 
sodium and amobarbital sodium capsules, 
6133 

Secondary butyl alcohoł, 2387 
Selamectin, 6133 
Selegiline hydrochioride, 6135 
capsules, 6136 
tablets, 6137 

Selegiline hydrochioride compounded 
topica! gel, 6138 
Selenious acid, 2387, 6139 
Injection, 6139 
Selenium, 2387 
sulflde, 6140 

sulfide topica! suspension, 6140 
Selenium (291}, 315 
Selenomethionine, 2387, 7194 
Semisolid dryg products—performance tests 
(1724), 2055 
Senna 

fluidextract, 6142 
leaf, 6141 
pods, 6142 
orał solution, 6143 


Sennosldes, 6143 
tablets, 6145 

Sensltization testing <1184}, 1651 

Serine, 6146 

Sertraline 

hydrochioride, 6146 
hydrochioride orał solution, 6149 
hydrochioride tablets, 6150 
Sesame oil, 7868 
Sevoflurane, 6152 

Shear celi methodobgy for powder flow 
testing (1063), 1175 
Shellac, 7869 

5 i b u tramine hyd roch I o ride, 6154 
Significant changę guide for bulk 
pharmaceutieal excipients (1195), 1667 
SHdenafil 
tablets, 6156 
Sildenafil citrate, 61S7 
orał suspension, 6159 
Silica 

caldned diatomaceous, 2387 
chroma tog raphic, silanized, flux* ca tcined, 
acid-washed, 2387 
colloidal, hydrophobic, 7872 
den tal-ty pe, 7871 
gel, 2387 

gel, binder-free, 2347, 2388 
gel, chromatographio, 2347, 2388 
gelrimpregnated glass mi ero fi ber sheet, 
2388 

gel mixture, chromatographic, 2347, 2388 
gel mixture ł chromatographtc, with 
chemically bound amino groups, 2388 
ge! mixture, dimethyfcilanized, 
ch roma to g ra ph jt, 2388 
gel mixture, octadecylsilanfzed 
chromatographic, 2388 
gel mixture, octyIsilanized, 
chromatographic, 2388 
gel, octa d ecy I silan ized chroma tog ra p h ic, 
2388 

gel, porous, 2388 
microspheres, 2388 
Siilceous earth 

chromatographic, 2347, 2388 
chromatographic, silanized, 2347, 2388 
purified, 7873 
Silicie 
acid, 2388 

acid—impregnated glass microfilament 
sheets with fluorascent indicator, 2388 
Silicon 

Carbide, 2388 
dtoxide, 7873 
dioxide colloidal, 7874 
Silicone 

75 percent phenyl, methyl, 2388 
Silicotungstic acid, n-hydrate, 2389 
Sllicified 

microcrystalline cel ulose, 7591 
Sitver 

diethyldithiocarbamate, 2389 
diethyldithiocarbannate T5, 2420 
nitrate, 2389, 6159 
nitrate ophthalmlc solution, 6160 
nitrate, tenth-normal (OJ N), 2420, 2432 
nitrate, toughened, 6160 
nitrate T5, 2420 
oxide, 2389 

Siiver-ammonia-nitrate T5, 2420 
5ilver-ammonium nitrate TS, 2420 
Silver nitrate 
0,002 N VS, 2432 
0,05 N VS, 2432 


Sllver sulfate, 2389 
Simethicone, 6160 

alumina, magnes ta, and calcium carbonate 
che wabię tablets, 2664 
alumina and magnesia orał suspension, 
2666 

alumina and magnesia chewable tablets, 
2668 

calcium carbundLe and magnesia chewable 
tablets, 3131 
capsules, 6161 
emulsion, 6162 

and magaldrate chewable tablets, 4933 
and magaldrate orał suspension, 4932 
ora! suspension, 6163 
tablets, 6163 

Simulated gastric fluid TS, 2420 
Simulated Intestinal fluid TS, 2420 
Simvastatin, 6164 
tablets, 6165 

Single-steroid assay (511), 400 
Slpuleucel-T, 61 67 
Sisomidn sulfate, 6169 
injection, 6169 
Sitagliptin 
phosphate, 6171 
tablets, 6169 
/TSitosterol, 2389 

Six-month implementation guideline, ii 
Sm 153 lexfdronam injection, samarium, 

6106 

Soda limę, 2389, 7874 
Sodium, 2389 
acetale, 2389, 6172 
acetate, anhydrous, 2333, 2389 
acetale injection, 6173 
acetate solution, 6173 
acetate TS, 2420 
alendronate, tablets, 2622 
alginate, 7875 
a I tza ri nsulf on ale, 2 389 
alizarinsuffonate TS, 2420 
aminoacetate TS, 2420 
ammonium phosphate, 2389 
arsenale, 2389 
arsen i te, 2389 

arsenite, twentieth-molar (0.05 M), 2432 
ascorbate, 6174 
aztde, 2390 
benzoate, 7876 

benzoate and caffeine injection, 3109 
bicarbonate, 2390, 6174 
bicarbonate injection, 6178 
bicarbonate and magnesium carbonate for 
orał suspension, 4937 
bicarbonate orał powder, 6178 
bicarbonate tablets, 6178 
b i phenyl, 2390 
biphosphate, 2390 
bisuffite, 2390 
bisulfite TS, 2420 
bitartrate, 2390 
bitartrate TS, 2421 
borate, 2390, 7877 
borohydride, 2390 
bromide, 2391, 6178 
bromide injection, veterinary, 6179 
bromide orał solution, veterinary, 6180 
butyrate, 6180 
caprylate, 7877 
carbonate, 2391, 7878 
carbonate, anhydrous, 2333, 2391 
carbonate, dtric acid, and magnesium 
oxide irrigation, 3458 
carbonate, mon o hydra te, 2391 
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Sodium (continued) 
carbonate TS, 2421 
tarboxymeŁhylcel1ulo5e, 3207 
carboxymethyIceilulose, and 
microcrystalline ceillllose, 7591 
carboxymethylcellu!ose, pastę, 3207 
carbQxymethykellulose, tablets, 3208 
12, carboxymethylceiluiose, 7580 
cefazoitn, 3252 
cefmetazole, 3271 
cefoperazone, 3274 
cefotaxime, 3279 
cetostearyl suifate, 7879 
chloride, 2391, 6181 
chloride and dextrose injection, 3709 
chloride and fructose injection, 4344 
chloride inhataLion solution, 6185 
chloride injection, 6183 
chloride injection, bacteriostatic, 6183 
chloride injection, dextran 40 in, 3697 
chloride injection, dextran 70 in, 3701 
chloride injection, mannitol in, 4963 
chloride injection, potassium chloride in, 
5772 

chloride injection, potassium chloride in 
dextrose injectlon and, 5767 
chloride injection, ranitidme in, 5978 
chloride irrigation, 6184 
chloride ophthalmic ointment, 6184 
chloride ophthalmic solution, 6185 
chloride solution, isotonic, 2391 
chloride tablets, 6185 
chloride tablets for solution, 6186 
chloride T5, alkaline, 2421 
c ho la te hydra te, 2391 
chromate, 2391 

chrom a te, Cr 51 injettion, 3407 
chromotropate, 2391 
cllastatm, 3417 
utratę, 6186 

utratę and citric acid orał solution, 6186 
utratę di hydra te, 2391 
citrate T5, 2421 
citrate TS, alkaline, 2421 
co ba tti ni tri te, 2391 
cobal tinitrite TS, 2421 
cyanide, 2391 
datteparin, 3628 
1-decanesulfonate, 2391 
d e hyd roaceta te, 78 8 1 
de 5 oxycholate, 2391 
dichromate, 2391 
diethyldithiocarbamate, 2391 
2, 2 -d t m ethy 1-2 -siła pen tan e-5 -su I fon a te, 
2391 

dkhronite, 2391 

dodecyl suifate, 2391, 2392 

ethylparaben, 7662 

ferrocyanide, 2391 

fluconazole, chloride injection, 4216 

fluoresceln, 2391 

fluoride, 2391, 6188 

fluoride and acidulated phosphate toptcal 
solution, 6190 
fluoride FI8 injection, 4251 
fluoride and phosphoric acid gel, 6191 
fluoride orał solution, 6189 
fluoride tablets, 6190 
fluoride TS, 2421 
formaldehyde sulfoxylate, 7881 
gluconate, 6192 
giycocholate, 2391 
Idieptanesulfonate, 2392 
1-heplanesulfonate, monohydrate, 2392 
14iexanesulfonate, 2392 


1 -hexanesulfonate, monohydrate, 2392 
hydrogen suifate, 2392 
hydrosuifite, 2391, 2392 
hydrosuifste TS, alkaline, 2412, 2421 
hydroxide, 2392, 7882 
hydroxide, alcoholic, tenth-normal (0.1 N), 
2433 

hyclroxide, normal (1 N), 2432 

hydroxide TS, 2421 

hydroxide TS 2, 2421 

hydmxide TS 3, 2421 

hypobromite TS, 2421 

hypochlorite solution, 2392, 2421, 6192 

hypochlorite topical solution, 6193 

hypochlorite TS, 2421 

iodate, 2392 

iodide, 6193 

iodide I 123 capsules, 4635 
iodide I 123 solution, 4636 
iodide I 131 capsuies, 4640 
iodide \ 131 solution, 4640 
iodohydroxyquino]inesulfonate TS, 2421 
lactate injection, 6194 
la eta te solution, 6194 
lauryl suifate, 2392, 7883 
I ow-su bsti tu ted c a r bo xy m e t hy] ce 11 u I ose, 
7578 

metabisulfite, 2392, 7884 
metaperiodate, 2392 
methoxide, 2392 
methoxide, half-normal (0.5 N) in 
methanol, 2433 

methoxide, tenthmormal (0.1 N) In 
Loluene, 2433 
molybdate, 2393 
mouofluarophosphale, 6195 
montelukast, orał granufes, 5220 
montelukast, tablets, 5222 
montelukast, che wabię tablets, 5225 
mycophenolate, 5256 
nitrate, 2393 
nitrite, 2393, 6196 
nitrlte injection, 6196 
nitrite, tenth-molar (0,1 M), 2433 
nitroferrieyanide, 2393 
nitroferrieyanide TS, 2421 
nitroprusside, 6196 
nitroprusside for injection, 6197 
1-octanesulfonatc, 2393 
oxalate, 2393 

(tri) pentacyanoammo ferrate, 2393 
1-pentanesuifona:e, 2377, 2393 
l-pentanesulfona:e, anhydrous, 2393 
perchlorate, 2393 
peroxide, 2393 

pertechnetate Tc 99m Injection, 6346 
phenylbutyrate, 6198 
phenylbutyrate orał suspension, 6200 
phosphate, di basie, 2393, 6200 
phosphate, dibasic, anhydrous, 2333, 2393 
phosphate, dibasic, dihydrate, 2393 
phosphate, dibasic, dodecabydrate, 2393 
phosphate, dibasic, heptahydrate, 2393 
phosphate, dibasic, TS, 2421 
phosphate, monobasic, 2372, 2393, 6201 
phosphate, monobasic, anhydrous, 2393 
phosphate, monobasic, dihydrate, 2393 
phosphate P 32 solution, 5699 
phosphates injection, 6202 
phosphates orał solution, 6202 
phosphates rectal soi u ti on, 6203 
phosphate, tribasic, 2393, 7885 
phosphite pentahydrate, 2393 
phosphotungstate TS, 2421 
picosulfate, 6203 


polystyrene sulfonate, 6204 
polystyrene sulfonate suspension, 6205 
and potassium bicarbonates and citric acid 
effervescent tablets for orał solution, 
5759 

pro pion a te, 7886 
pyro phosphate, 2393 
pyruvate, 2393 
rabeprazole, 5961 
salicylate, 2394, 6205 
salicyl a te tablets, 6207 
selenite, 2394 
starch glycolate, 7886 
stearate, 7887 
stearyl fumarate, 7889 
suifate, 2394, 6208 
suifate, anhydrous, 2333, 2394 
suifate deca hyd ratę, 2394 
suifate injection, 6208 
sulfide, 2394, 6208 
sulfide toptcal gel, 6209 
sulfide T5, 2421 
sulfite, 2394, 7891 
sulfite, anhydrous, 2333, 2394 
p-sulfophenyiazochromotropate, 2394 
tartrate, 2394, 7892 
tartrate TS, 2421 
te Lra p h e ny I bo ratę, 2 394 
tetraphenylboron, 2394 
tetraphenylboron, fiftieth-molar (0.02 M), 
2434 

tetraphenylboron TS, 2421 
throglycolate, 2394 
thioglycolate TS, 2421 
thiosulfate, 2395, 6209 
thiosulfate injection, 6210 
thiosulfate, tenth-normal (0.1 N), 2421, 
2434 

thiosulfate TS, 2421 
L-thyroxrne, 2395 

3-(trimethylsilyl)-l -propane sulfonate, 

2391, 2395 
tungstate, 2395 

Sodtum 1-dodecanesulfonate, 2391 
Sodium ferrous citrate, 7195 
Sodium hydroxide 
0.0025 N TS, 2421 
0.2 N, TS, 2421 
0.02 N TS, 2421 
10 N TS, 2421 
2.5 N TS, 2421 
2 N TS, 2421 
5 Ń, TS, 2421 
0.1 N VS, 2433 
Sodium phenylbutyrate, 6198 
Sodium succinate, 7890 
Solubilities, 251 3 
Soluble starch, 2395 


Solution 

Acetaminophen and codeine phosphate 
orał, 2564 

Acetaminophen, dextromethorphan 
hydrobromide, doxylaminę succinate, 
and pseudoephedrine hydrochloride 
orał, 2567 

Acetaminophen for effervescent orał, 2545 

Acetaminophen orał, 2545 

Acetic acid otic, 2581 

AcetyEchoiine chloride for ophthalmic, 
2585 

Acelylcysteine, 2586 
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SoJution (conttnued) 

Acidulated phosphate and sodium fluoride 
topical, 6190 

Aluminum acetate topical, 2674 
Aluminum chloro hydra te, 2676 
Aluminum dkhlorohydrate, 2679 
Aluminum sesguichlorohydrate, 2685 
Aluminum subacetate topical, 2686 
Aluminum suifate and caldum aceLate for 
topkal, 2687 

Aluminum sulfate and caldum acetate 
tablets for topical, 2688 
Aluminum zirconium octach łorohyd ratę, 
2690 

Aluminum zirconium octach łorohyd rex gly, 
2692 

Aluminum zirconium pentachlorohydrate, 
2694 

Aluminum zirconium pentachlorohydre* 
q\y, 2696 

Aluminum zirconium tetra chi om hydra te, 
2698 

Aluminum zirconium tetrach łorohyd rex 
gly, 2700 

Aluminum zirconium trichlorohydrate, 

2702 

Aluminum zirconium tri ch łorohyd rex gly, 
2704 

Amantadine hydrochloride orał, 2707 
Amtnobenzoate potassium for orał, 2723 
Aminobenzoic acid topical, 2727 
Aminocaproic acid orał, 2728 
Aminophylline orał, 2739 
Aminophylline rectal, 2741 
Ammonia, dlluted, 2332 
Ammunla, itrong, 7513 
Amprolium orał, 2815 
Anticoagulant citrate dextrose, 2832 
Anticoagulant citrate phosphate dextrose, 
2833 

Anticoagulant citrate phosphate dextrose 
adenine, 2834 
Anticoagulant heparin, 4474 
Ant koagulant sodium citrate, 2836 
Anttpyrine and benzocaine otk, 2838 
Antipyrine, benzocaine, and phenytephrine 
hydrochloride otk, 2839 
Apradonldine ophthalmk, 2844 
Aromatic elixir, 7521 
Ascorbic acid orał, 2867 
Aspirin effervescent tablets for orał, 2876 
Atenolol orał, 2888 
Atropinę sulFate ophthalmic, 2908 
Benoxlnate hydrochloride ophthalmic, 

2965 

Benzaldehyde e(ixir, compound, 7530 
Benzalkonium chloride, 7533 
Benzethonium chloride topical, 2967 
Benzocaine, butamben, and tetracaine 
hydrochloride topical, 2981 
Benzocaine otic, 2976 
Benzocaine topical, 2977 
Betamethasone orał, 3000 
Betaxo)o! ophthalmic, 3016 
Bethanechol chloride orał, 3020 
Bromodiphenhydramine hydrochloride and 
codeine phosphate ora!, 3057 
Bromodiphenhydramine hydrochloride 
orał, 3056 

Brompheniramine maleate and 
pseudoephedrine sulfate orał, 3060 
Brompheniramine maleate orał, 3059 
Buprencrphine compounded buccal, 
mennary, 3069 
Butabarbitaf sodium orał, 3087 


Butorphanol tartrate nasal, 3101 
Caffeine citrate orał, 3108 
Caldtonin salmon nasal, 3119 
Calcium hydroxide topical, 3143 
Captopril orał, 3174 
Carbaehol intraoailar, 3178 
Carbachol ophthalmic, 3178 
Carbamide peroxide topical, 3186 
Carbol-fuchsin topical, 3198 
C 13 for orał, urea, 3200 
Carteolol hydrochloride ophthalmk, 3222 
Cefazolm ophthalmic, 3252 
Cetylpyridinium chloride topical, 3344 
Chloral hydrate orał, 3346 
Chloramphenicol for ophthalmic, 3350 
C h bram p hen kol ophthalmk, 3350 
Chloramphenkol orał, 3351 
Chtoramphenicof otk, 3351 
Chlorhexidine gluconate, 3367 
Chlorpheniramine maleate and 
pseudoephedrine hydrochloride orał, 
3390 

Chlorpheniramine maleate orał, 3388 
Cholecakiferot, 3493 
Chymotrypsin for ophthalmk, 3409 
CiproflOKacin ophtnafmk, 3431 
Clindamycin hydrochloride orał, 3479 
Clindamycin palmitate hydrochloride for 
orał, 3480 

Clindamycin phosphate topical, 3483 
Oobetasol proplonate topical, 3493 
Clotrimazole topical, 3527 
Cloxadllin sodium for orał, 3535 
Coal tar topical, 3538 
Cyanocobalamin Co 57 orał, 3539 
Cocaine hydrochloride tabłets for topical, 
3542 

Cocaine and tetracaine hydrochlorides and 
epinephrine topical, 3542 
Codeine sulfate orał, 3550 
Cromofyn sodium ophthalmic, 3590 
Cupriethylenediamme hydroxide, 1,0 M, 
2349 

Cydopentolate hyorochloride ophthalmic, 
3606 

Cydosporine ora!, 3616 
Cyproheptadlne hydrochloride orał, 3619 
Demecarium bromide ophthalmic, 3644 
Dexamethasone elixir, 3671 
Dexamethasone orał, 3674 
Dexamethasone sodium phosphate 
ophthalmic, 3682 
Dexbrompheniramine maleate and 
pseudoephedrine sulfate ora!, 3684 
Dexchlorpheniramine maleate orał, 3687 
Dextmmethorphan hydrobromide orał, 
3707 

Diatrizoate meglumine and diatrizoate 
sodium, 3713 
Diatrizoate sodium, 3715 
Dichlorophenol-tndophenol, standard, 
2425 

Dicyclomine hydrochloride orał, 3744 
Diethyltoluamide topical, 3757 
Digoxin orał, 3768 
Drhydrotachysterol orał, 3774 
Diltiazem hydrochloride orał, 3784 
Dimenhydnnate orał, 3789 
Dimethyl sulfoxide topical, 3793 
D i phen hydra minę hydrochloride orał, 3806 
Diphenoxylate hydrochloride and atropinę 
sulfate orał, 3815 

Dipivefrin hydrochloride ophthalmk, 3819 
Docusate sodium, 38S3 
Dolasetron mesylate orał, 3858 
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Dorzolamide hydrochloride and timolol 
maleate ophthalmic, 3869 
Doxepin hydrochłoride orał, 3879 
Doxy(amine succinate orał, 3906 
Dyclonine hydrochloride topical, 3927 
Dyphylline and guaifenesin orał, 3931 
Dyphylline orał, 3930 
Ecamsule, 3933 

Ediullibplidte iudtde for ophthałmlc, 3936 
Emedastlne ophthalmic, 3966 
Ephedrine sulfate orał, 3998 
Epinephrine bitartrate for ophthalmic, 

4004 

Epinephrine bitartrate ophthalmic, 4003 
Epinephrine ophthalmic, 4001 
Epinephryl bora te ophthalmic, 4004 
Ergocalciferol orał, 4014 
Ergoloid mesylates orał, 401 7 
Erythromydn topical, 4036 
Escitalopram orał, 4050 
Ethosuximide orał, 4106 
Fehling's, 2415 

Ferric ammonium citrate for orał, 2777 
Ferric subsulfate, 4166 
Ferrous gluconate o rai, 4174 
Ferrous sulfate orał, 4177 
Fluocinolone acetonide topical, 4241 
Fluocinonide topical, 4244 
Fluorescein sodium and benox!nate 
hydrochloride ophthalmic, 4248 
Fluorescein sodium and p ropa raca i ne 
hydrochloride ophthalmic, 4249 
Fluorouradl topical, 4259 
Fluoxetine orał, 4262 
Fluphenazlne hydrochłoride elixir, 4271 
Fluphenazine hydrochloride orał, 4273 
Flurbiprofen sodium ophthalmic, 4282 
Formaldehydy 2360, 2415, 4330 
Furosemide orał, 4349 
Centamicin sulfate and beta met ha sonę 
acetate ophthalmic, 4393 
Gentamicin sulfate and betamethasone 
va!erate otk, 4395 
Gentamicin topical, 4396 
Gentamicin sulfate ophthalmic, 4393 
Centian violet topical, 4400 
Glularal dislnfectant, 7678 
Glycerin ophthalmic, 4423 
Glycerin orał, 4423 

Guaifenesin and codeine phosphate oral ( 
4453 

Guaifenesin orał, 4452 
Halazone tablets for, 4463 
Halcinonide topical, 4467 
Habperidol orał, 4470 
Heparin lock fiush, 4474 
Homatropme hydrobromide ophthalmk, 
4488 

Hydralazine hydrochloride orał, 4494 
Hydrocortisone and acetic acid otic, 4510 
Hydrogen peroxide, 2363 
Hydrogen peroxide topical, 4525 
Hydroguinone topical, 4531 
Hy d roxy a mp h eta m in e hy d robro m Ide 
ophthalmic, 4534 

Hydroxyzme hydrochloride ora!, 4541 
Hyoscyamine sulfate elixir, 4550 
Hyoscyamine sulfate orał, 4551 
Hypromellose ophthalmic, 4554 
ldoxuridine ophthalmic, 4567 
Indium In 111 chloride, 4589 
indium In 111 oxyquinofIne, 4591 
lodfne, strong, 4631 
Sodium iodide I 123, 4636 
Sodium iodide I 1 31, 4640 
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Solutioo (continued) 
lodine topicał, 4630 
łpecac orał, 4669 
Isoniazid orał, 4694 
Isosorbide orał, 4707 
Jvermectin topical, 4736 
Lactulose, 4763 
Lead, standard, 2421 
Levalbuterol inhalatlgn, 4801 
Levobunolol hydrochłoride ophthalmic, 
4820 

Levocarnitine orał, 4B23 
Levofloxacin ora], 4833 
Udocaine hydrochłoride topitaf, 4851 
Uncomycfn orał, 4856 
Uthlum oraf, 4870 
Locke-Ringer's, 2417 
Loperamide hydrochlonde orał, 4881 
Loratadine orał, 4897 
Mafenide acetale for topical, 4928 
Magnesium carbonate and citric acid for 
orał, 4936 

Magnesium carbonate, citric acid, and 
potassium citrate for orał, 4937 
Manganese chloride for orał, 4958 
Magnesium citrate for orał, 4941 
Magnesium citrate orał, 4940 
Maltitol, 7747 

Meperidine hydrochłoride orał, 5009 
Mesoridazine besylate orał, 5036 
Metaproterenol sulfate ora!, 5042 
Methadone hydrochłoride orał, 5062 
Methdilazine hydrochłoride orał, 5068 
Methenamtne mandelate for orał, 5073 
Methenamrne orał, 5070 
Methoxsałen topical, 5089 
Methylcellulose ophthalmic, 5099 
Methylcellulose orał, 5099 
Metoclopramłde orał, 51 30 
Metoprolol tartrate orał, 5142 
Mlbolerone orał, 5162 
Minoxidtl topical, 5185 
Mometasone furoate topicał, 5213 
IV1oxtfJoxacin ophthałmic, 5238 
Myrrh topical, 5260 
Nafcillin sodium for orał, 5268 
Naphazoline hydrochłoride ophthalmlc, 
5281 

Naphazoline hydrochłoride and 
phenlramine maleate ophthalmic, 5281 
Neomycin and polymyxin B sulfates and 
gramiddin ophthalmic, 5320 
Neomycin and polymyxin 8 sulfates and 
hydrocortisone otic, 5321 
Neomycin and polymyxtn B sulfates for 
irngation, 5312 

Neomycin and polymyxrn B sulfates 
ophthalmic, 5313 

Neomycin sulfate and dexamethasone 
sodium phosphate ophthalmic, 5304 
Neomycin sulfate orał, 5302 
Nlcke! standard TS, 2418 
Ni trołurażone topical, 5369 
Nllromersoi topical, 5373 
Norfloxadn ophthałmic, 5390 
Nortrlptyłrne hydrochłoride ora!, 5398 
Ofloxadn ophthalmic, 5413 
Olopatadine hydrochłoride ophthalmic, 
5426 

Ondansetron, orał, 5444 
Oraf, containing at least three of the 
following—acetaminophen and (salts of) 
chlorpheniramine, dextromethorphan, 
and pseudoephedrine, 2557 
Oxadllin sodium for orał, 54 72 


OxtnphyllIne orał, 5500 
Oxybutynln chloride orał, 5504 
Oxycodone hydrochioride orał, 5512 
Oxymetazofine hydrochłoride ophthalmic, 
5524 

Papain tabiets for topicał, 5569 
Paromomycin orał, 5578 
Penidliin C potassium for orał, 5605 
Penidilin V potassium for orał, 5622 
Perphenazine orai, 5651 
Phenobarbital orał, 5664 
Pheno], topical, camphorated, 5668 
Phenylephrine hydrochłoride ophthalmic, 
5684 

Phosphate P 32, sodium, 5699 
Physostigmine salicyiate ophthalmic, 5700 
Pilocarpine hydrochłoride ophthalmic, 

5706 

Pilocarpine nitrate ophthałmic, 5708 
Podophyllum resin topical, 5744 
Polyethyłene glycol 3350 and electrolytes 
for orał, 5748 

Połymyxin B sułfate and hydrocortisone 
otic, 5753 

Polymyxin B sułfate and trimethoprim 
ophthalmic, 5754 

Potassium bicarbonate effen/escent tabiets 
for orał, 5758 

Potassium bicarbonate and potassium 
chloride for effeiwscent orał, 5758 
Potassium bicarbonate and potassium 
chloride effervescent tabiets for orał, 
5759 

Potassium bicarbonate, potassium chloride, 
and potassium citrate effervescent 
tabiets for orał, 5769 
Potassium bromide orał, veterinary, 5762 
Potassium chloride for orał, 5765 
Potassium chloride orał, 5765 
Potassium citrate and citric acid orał, 5776 
Potassium gluconate and potassium 
chloride for orał, 5780 
Potassium gluconate and potassium 
chloride orał, 5780 

Potassium gluconate, potassium citrate, 
and ammonium chloride orał, 5781 
Potassium gluconate and potassium citrate 
orał, 5781 

Potassium gluconate orał, 5778 
Potassium iodide orał, 5783 
Potassium nitrate, 5785 
Potassium and sodium bicarbonates and 
citric acid effervescent tabiets for orał, 
5759 

Povidone-iodine deansing, 5793 
Povidone~iodine topical, 5794 
Prednisolone orał, 5813 
Prednisołone sodium phosphate 
compounded orał, 5818 
Prednisolone sodium phosphate 
ophthalmic, 5820 
Prednisone orał, 5823 
Prochlorperazjne orał, 5846 
Pramazine hydrochłoride orał, 5861 
Promethazine and phenylephrine 
hydrochłoride and codeine phosphate 
orał, 5872 

Promethazine and phenylephrine 
hydrochłoride orał, 5869 
Promethazine hydrochłoride orał, 5865 
Proparacaine hydrochłoride ophthałmic, 
5885 

Protein standard (8 g/dl), 2383 
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Pseudoephedrine hydrochłoride, 
carbinoxamine maleate, and 
dextromethorphan hydrobromide ora!, 
5910 

Pseudoephedrine hydrochłoride orał, 5907 
Pyridostigmine bromide orał, 5923 
Ranitidine orał, 5976 
Reserplne orał, 5988 
Risperidonc orał, 6038 
Saccharin sodium orał, 6090 
Scopotamlne hydrobromide ophthalmic, 
6128 

Senna orał, 6143 
Silver nitrate ophthałmic, 6160 
Sodium acetale, 6173 
Sodium bromide orał, veterinary, 6180 
Sodium chloride, isotonic, 2391 
Sodium chloride ophthalmic, 6185 
Sodium chloride tabłets for, 6186 
Sodium citrate and citric acid orał, 6186 
Sodium fluoride and acidulated phosphate 
topical, 6190 

Sodium fluoride orał, 6189 
Sodium hypochlonte, 2392, 2421, 6192 
Sodium hypochlorite topicał, 6193 
Sodium lactate, 6194 
Sodium phosphate P 32, 5699 
Sodium phosphates orał, 6202 
Sodium phosphates rectal, 6203 
Sorbitol, 6213 

Sorbltol noncrystalMng, 7900 

Sorbitol sorbitan, 7901 

5tavudine for orał, 6231 

Sutfacetamide sodium ophthalmic, 6251 

5ulfaquinoxaline orał, 6275 

Supnofen ophthalmic, 6295 

Terpin hydrate and codeine orał, 6383 

Terpin hydrate orał, 6383 

Tetracaine hydrochłoride ophthalmic, 6396 

Tetracaine hydrochłoride topical, 6397 

Tetracyclfne hydrochłoride for topicał, 

6406 

Tetrahydrozoline hydrochłoride 
ophthalmic, 6412 

Tetramethyiammonium hydroxide, m 
methanoł, 2399 

Theophylline and guaifenesin orai, 6426 
Theophylline orał, 6420 
Theophylline sodium glydnate orał, 6427 
Thiamtne hydrochłoride orał, 6431 
Thiarrine mononitrate orał, 6434 
Thimerosal topical, 6440 
Thioridazine hydrochłoride orał, 6447 
Thiothixene hydrochłoride orał, 6454 
Umolol maleate ophthalmic, 6480 
Tobramydn ophlhafmic, 6499 
ToJnaftate topical, 6518 
Travoprost ophthalmic, 6548 
Tretinoin topical, 6556 
Triamclnolone dlacetate orał, 6566 
Tridtrates orał, 6577 
Trifluoperazlne orał, 6584 
lrihexyphenidyl hydrochłoride orał, 6591 
Trikates orał, 6593 
Trimeprazine orał, 6594 
Triprolidine hydrochłoride orał, 6604 
Triprolidine and pseudoephedrine 
hydrochiorides orał, ó 606 
Tropicamide ophthalmic, 6612 
Valproic acid orał, 6646 
Valrubicin intraveslcal, 6648 
Vancomycin hydrochłoride for orał, 6660 
Vehicle for orał, 7788 
Vehicłe for orał, sugar free, 7788 
Verapamil hydrochłoride orał, 6677 
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Sol u t i on (continued) 

Vitamins with minerals, waLer-soluble orał, 
74 43 

Vitamins wjth minerals, olU and water- 
solubte orał, 7361 

Vitamins F oil- and water-so lubię orał, 7509 

Kanthan gum, 7966 

Zidovudine orał, 6741 

Zinc sulfate ophthalmic, 6757 

Zinc sulfate orał, 6757 


Solutions 

reagents, and indicators, 2323 
Soluent hexane, 2395 
Somatropin, 6210 
for injection, 6212 

Somatropin bioidentity tests <126), 214 

Sorbit add, 7893 

Sorbitan 

monolaurate, 7893 
monooleate, 7894 
monopalmitate, 7895 
mon ostea ratę, 7896 
sesguiofeate, 7897 
sorbitol, solution, 7901 
Łrroleate, 7898 
Sorbitol, 2395, 7899 
solution, 6213 

solution nonerystallizing, 7900 
sorbitan solution, 7901 
Sotalol hydrocfiloride, 6214 
orał s us p ens ion, 6216 
tablets, 6217 
Soybean oil, 6217 
hydrogenated, 7903 
Soy isofiavones 
capsules, 7198 
powdered extract, 7196 
tablets, 7200 

Spacers and valved holding chambers used 
wlth inhalation aerosols—characterlzation 
tests <1602), 1988 
Specific gravity (841), 768 
Spetific stirface area <846), 769 
Spectinomydn 
hydrochlorlde, 6219 
for tnjectable suspension, 6220 
Speetrophotometric identification tests <T 97), 
255 

Spironolactone, 6221 
and hydrochlorothtazide o rai suspension, 
6223 

and hydrach loro thiazi de tablets, 6224 
tablets, 6223 

Spironolactone compounded 
orał suspension, 6221 
Spironolactone compounded, veterinary 
orał suspension, 6222 
Spirulina, 7201 
tablets, 7205 
5qualane, 7904 

Sr 89 injection, strontlum chloride, 6235 
Stability considerations in dispensing practice 
<1191), 1662 
Stachyose hydrate, 2395 
Standard sand, 20- to 30-mesh, 2395 
Stannous 

chloride, 2395, 7905 

chloride add, stronger, T5, 2412, 2421 

chloride add TS, 2412, 2421 

fluoride, 6225 

fluoride gel, 6226 


Stanozolol, 6227 
tablets, 6227 
Starch 
com, 7906 

corn, pregelatinized hydroxy propyl, 7909 

hydrołysa te, hydrogenated, 7911 

hydroxypropyl com, 7908 

iodate paper, 2409 

todide-free TS, 2422 

iodide paper, 2409 

iodide pastę TS, 2422 

modifted, 7914 

pea, 7915 

pea, pregelatinized hydroxypropyl, 7918 
potassium iodide TS, 2422 
potassium iodide and, TS, 2420 
potato, 2383, 2395, 7920 
potato, pregelatinized hydroxy propyl, 
7923 

pregelatinized, 7925 
pregelatinized modified, 7926 
sodium, glycolate, 7886 
soluble, 2395 
soluble, purified, 2395 
tapioca, 7928 
topical, 6228 
TS, 2421 
wbeat, 7928 
5tavudine, 6229 
ca psuł es, 6230 
for orał solution, 6231 
5team, pure, 6719 
Steam sterilization by direct contact 
<1229.1), 1812 
Stearic acid, 2395, 7930 
purified, 7932 

Stearoyf polyoxylglycerides, 7933 
Stearyl alcohol, 2395, 7934 


Sterile 

Erythromycin ethylsuccinate, 4043 
Erythromycin gluceptate, 4047 
Erythromycin lactobionate, 4048 
Pharmaceutical compounding—sterile 
preparations (797), 683 
Sterile product packaging—integrity 
evaluation (1207)-, 1700 
Sterility testing—va idation of isotator 
systems <1208), 1739 
Sterilization and sterility assurance of 
compendial artides <1211), 1744 
Water, purified, 6719 
Water for inhalation, 6718 
Water for injection, 6718 
Water for irrigation, 6718 


Sterile product packaging—integrity 
evaluation <1207), 1700 
Sterility 

testing—validation of Isolator systems 
(1208), 1739 
tests (71), 136 

5terilization-in-place (1229.13), 1849 
Sterilization of compendial artides (1229), 
1807 

Sterilization and sterility assurance of 
compendial artides <1211), 1 744 
Sterilczing fil trat ion of ligutds (1229.4), 1824 
Stinging nettle, 7208 
extract, powdered, 7211 


powdered, 7210 
Storax, 6232 
Streptomycin 
injection, 6234 
for injection, 6234 
sulfate, 6233 
Stronger 

ammonia water, 2395 
cupric acetate TS, 2422 
Stron tium 
acetale, 2395 

chloride Sr 89 injection, 6235 
hydroxide, 2396 
Strychninę sulfate, 2396 
Styrene-divfnylbenzene 
anion-exchange resin, 50- to 100-mesh, 
2396 

catiomexchange resin, strongly acidic, 
2396 

co poły mer beads, 2396 
Subvisible particufate matter in therapeutic 
protein injections <787), 663 
Sucdnic acid, 2396, 7936 
Sucdnylcholine chloride, 6236 
injection, 6237 
Sucralfate, 6238 
tablets, 6239 
Sucralose, 7936 
Sucrose, 7938 
octaacetate, 7939 
palm! tatę, 7940 
stearale, 7941 
Sudan 
tli, 2396 

III TS, 2422 
IV, 2396 

IV TS, 2422 

Sufentanil citrate, 6240 
injection, 6241 
Sugar 

compressible, 7943 
confecLbneris, 7944 
free suspension structured vehtcle, 7948 
injection, invert, 6241 
spheres, 7945 
Sulbaclam 

and ampicillin for injection, 281 3 
sodium, 6242 
Sulconazole nltrate, 6244 
Sułfa 

vaginal cream, triple, 6245 
vaginal inserts, triple, 6246 
Sulfabenzamide, 6246 
Sulfacetamide, 6247 
sodium, 6248 

sodium ophthalmic ointment, 6250 
sodium ophthafmic solution, 6251 
sodium and prednisotone acetate 
ophthatmic ointment, 6252 
sodium and prednisolone acetate 
ophthafmic suspension, 6253 
sodium topical suspension, 6251 
Sulfachlorpyridazlne, 6254 
Sulfadiazine, 6255 
cream, silver, 6258 
silver, 6256 
sodium, 6259 
sodium injection, 6259 
tablets, 6256 
Sulfadimethoxine, 6260 
sodium, 6261 
soluble powder, 6260 
orał suspension, 6261 
tablets, 6261 
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Sulfadoxme, 6262 
and pyrimethamine tablets, 6263 
Sułfamerazine, 2396 
Sulfamethazine, 6264 
and chlortetracycline bisulfates soluble 
powder, 3396 
granulated, 6264 
Sulfamethlzole, 6265 
orał suspension, 6266 
tablets, 6266 
5ulfamethoxazole, 6 267 
orał suspension, 6268 
tablets, 6268 

and trimethoprim injettion, 6269 
and trimethoprim orał suspension, 6270 
and trimethoprim tablets, 6 272 
Sulfamic acid, 2396 
Sulfanilamide, 2396 
Sułfanilic 
add, 2396 

add, diazotized TS, 2422 
add TS, 2422 
1-naphthylamine TS, 2422 
a-naphthylamine TS, 2422 
Su Ifa pyrid i ne, 6273 
tablety 6274 
SulfaquinoxaNne, 6274 
orał solution, 6275 
Sulfasalazirce, 6275 
tablet!, 6276 

delayed-release tablets, 6277 
Sulfatase enzyme preparatbn, 2396 
Sulfate 

acid, lerrous, TS, 2412, 2415 
and ehłoride (221), 287 
ferrous, TS, 2415 
magnesium, TS, 2417 
mercuric, TS, 2414, 2417 
potassium, 2383 
potassium, TS, 2420 
in reagents, 2327 
strychninę, 2396 
Sulfathiazole, 6278 
sodium, 2396 
Sulfjnpyrażone, 6278 
capsules, 6279 
tablets, 6280 
Sulfisoxazole, 6280 
acetyl, 6281 

acetyl and erythromycin e stola te orał 
suspension, 4040 

acetyl and erythromycin ethylsuccinate for 
orał suspension, 4046 
acetyl orał suspension, 6282 
tablets, 6281 

Sułfomolybdic add TS, 2422 
Sulfonie add cation-exchange resin, 2396 
2*(4-5ulfophenylazo)-1,8-dihydroxy-3,6- 
naphthalenedfsuEfonic acid, trisodium salt, 
2407, 2408 

Sulfosalicylic add, 2396 
Sulfur, 2396 
UiUKide, 7946 

dioxide detector tubę, 2397 
ointment, 6282 
predpitated, 6282 

and resordno! to pica! suspension, 5994 
sublimed, 6283 
Sulfur dioxide <525), 401 
Sulfuric add, 2397, 7946 
diluted, 2353, 2397 
fluorometric, 2397 
fuming, 2361, 2397 
half-normal (0*5 N) in alcohol, 2434 
nitrogen free, 2397 


normaI (1 N), 2434 

phenylhydrazine, TS, 2419 

TS, 2422 

0.02 N TS, 2422 

0.2 N TS, 2422 

0.5 N TS, 2422 

1 M TS, 2422 

2 N TS, 2422 

6 N TS, 2422 

7 N TS, 2422 

5 uf furie add-formaldehyde TS, 2422 
Sulfurous add, 2397 
Sulindac, 6283 
tablets, 6284 
Sulisobenzone, 6286 
5 u ma tri plan, 6287 
nasal spray, 6289 
injection, 6288 
su ccinate, 6292 

su teina te ora! suspension, 6294 
tablets, 6290 
Sunflower oil, 2397, 7947 
Supplementaf Information for articles of 
bo tan i cal origin (2030), 2260 
Supports for gas chroma tog raphy, 2397 


Suppositories 

Acetaminophen, 2546 

Aminophylitne, 2742 

Aspirin, 2872 

Bisacodyl, 3032 

Chtorpromazine, 3391 

Ergotaminę tartratę and oaffeine, 4026 

Clycenn, 4423 

Indomethacm, 4601 

Miconazole nitrate vaginal, 51 66 

Morphine sulfate, 5235 

NystatŚn vaginal, 5402 

Prochlorperazine, 5847 

Progesterone vaginal, 5856 

Promethazine hydrochloride, 5866 

Thiethylperazine maleate, 6435 


Suprofen, 6295 
ophthalmic solution, 6295 


Suspension 

Acetaminophen and codebe phosphate 
orał, 2565 

Acetaminophen orał, 2547 
Acetazolamide orał, 2579 
Acydovir orał, 2594 
Albendazole orał, 2604 
Allopurinol orał, 2634 
Alprazolam orał, 2642 
Alumina, magnesla, and caldum carbonate 
orał, 2662 

Alumina and magnesla orał, 2660 
Alumina, magnesia, and simethicone orał, 
2666 

Alumina and magnesium carbonate orał, 
2669 

Alumina and magnesium trisilicate orał, 
2672 

Amoxidłtin and clavulanate potassium for 
orał, 2791 

Amoxid1ffn for orał, 2789 


Amoxkillin for mjectable, 2788 
Amoxidllin orał, 2788 
Amoxicillin tablets for orał, 2790 
Ampidłlm for injectable, 2808 
Ampiclllin for orał, 2809 
Ampicillin and probenectd for orał, 2811 
Ateno Id compounded orał, 2889 
Aten obi compounded orał, veterinary, 
2889 

Atovaquone orał, 2900 
Aurothioglucose injectable, 2911 
Azathioprine orał, 2916 
Azithromycin for orał, 2928 
Baclofen orał, 2944 
Barium sulfate, 2952 
Barium sulfate for, 2953 
Benazepril hydrochloride compounded 
orał, veterinary, 2963 
Betamethasone sodium phosphate and 
betamethasone acetale injectable, 3010 
Bethanechoł cbłoride orał, 3021 
Bisacodyl rectat, 3032 
Bismuth subsalicylate orał, 3040 
Brinzołamide ophthalmic, 3051 
Calamine topical, 3110 
Cala minę topical, phenolated, 3111 
Caldum carbonate orał, 3128 
Ca Idu m and magnesium carbonates orał, 
3133 

Captoprii orał, 3175 
Carbamazepine orał, 3181 
Cefaclor for orał, 3238 
Cefadroxil for orał, 3244 
Cefdinlr for orał, 3258 
Cefixłme for orał, 3266 
Cefpodoxime proxetil for orał, 3293 
Cefprozll for orał, 3297 
Cefuroxime axetil for orał, 3311 
Cellulose sodium phosphate for orał, 3317 
Cephalexin for orał, 3319 
Cephradine for orał, 3330 
Chloramphenicol and hydrocortisone 
acetate for ophthalmic, 3352 
Chloramphenicol palmitate orał, 3353 
Chlorothiazide orał, 3380 
Chołestyramine for orał, 3405 
Chromie phosphate P 32, 5698 
Ciclopłrox olamine topical, 3414 
Ciprofloxacin and dexamethasone o tle, 
3436 

Clarithromycin for orał, 3463 
Clavufanate potassium and amoxicillm for 
orał, 2791 

Clindamycin phosphate topical, 3484 
Clonazepam orał, 3505 
Oopidogrel compounded orał, 3517 
Colestipol hydrochloride for orał, 3555 
Colistln and neomycin sulfates and 
hydrocortisone acetate otic, 3558 
Colistin sulfate for orał, 3558 
Cortłsone acetate injectable, 3583 
Demedocydine orał, 3645 
Desoxycorticosterone pivalote Injectable, 
3669 

Dexamethasone acetate injectable, 36 76 
Dexamethasone ophthalmic, 3673 
Diazoxide orał, 3722 
Didoxacillin sodium for orał, 3742 
Didanosme tablets for orał, 3750 
Diltiazem hydrochloride orał, 3785 
Dipyridamole orai, 3821 
Doiasetron mesylate orał, 3858 
Doxycycline cafctum orał, 3894 
Doxycyc[lne compounded orał, veterinary, 
3895 
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Suspension (continued) 

Doxycycline for orał, 3892 
Enalapril maleate compounded orał, 
vetennary, 3970 

Erythromycin estofate for orał, 4040 
Erythromycin estoiate orał, 4039 
Erythromycin estoiate and sulfisoxazo!e 
acetyl orał, 4040 

tryLhromycin ethylsuccinate for orał, 4044 
Erythromycin ethylsuccinate orał, 4043 
Erythromycin ethylsuccinate and 
suJfisQxazole acetyl for orał, 4046 
Estrone injectable, 4086 
Famotidine for orał, 41 39 
Ferumojtsil orał, 4182 
Flucytosine orał, 4223 
Fluorometholone ophthalmic, 4254 
Furazolidone orał, 4347 
Ganridov|r orał, 4381 
Gentamlcin and prednisolone acetate 
ophthalmic, 4397 
Gnseofulvin orał, 4447 
Hydrocortisone acetate injectable, 4514 
Hydrocortisone acetate ophthalmic, 4514 
Hydrocortisone Injectable, 4508 
Hydrocortisone rectal, 4509 
Hydroxyzine pamoate orał, 4546 
Ibuprofen ora], 4556 
Imipenem and cilastatin for injectable, 

4572 

Indomethacin orał, 4602 
Isophane insulin human, 4620 
Humań insulin isophane and human insulin 
injection, 4617 
Isophane insulin, 4619 
Insulin zinc, 4624 
Insulin zinc, extended, 4625 
Insulin zinc, prompt, 4627 
(soflupredone acetate injectable, 4688 
łCetoconazole orał, 4748 
Labetaiol hydrochloride orał, 4759 
Lamotrigine compounded orał, 4778 
Lansoprazole compounded orał, 4787 
Loracarbef for orał, 4895 
Magaldrate and simethicone orał, 4932 
Magaldrate orał, 4931 
Magnesium carbonate and sodium 
b ica r bo na te for oraj, 4937 
Mebendazole orał, 4969 
Medroxyprogesterone acetate injectable, 
4981 

Megestrol acetate orał, 4987 
Meloxieam orał, 4994 
Meprobamate orał, 5018 
Mesalamine rectal, 5030 
Methacycline hydrochloride orał, 5060 
Methadone hydrochloride tablets for orał, 
5064 

Met hen aminę mandelate orał, 5073 
Methyldopa orał, 5100 
Methylprednisolone acetate injectable, 

5120 

Metolazone orał, 51 33 
Metoprolol tartrate orał, 5142 
Metronidazole benzoate compounded orał, 
5149 

Minocycline hydrochloride orał, 51 77 
Nalidlxic acid orał, 5271 
Naproxen orał, 5283 
Natamycin ophthalmic, 5294 
Neomydn and polymyxin B sulfates and 
dexamethasone ophthalmic, 5319 
Neomycin and polymyxin B sulfates and 
hydrocortisone otic, 5322 


Neomydn and polymyxin 8 sulfates and 
hydrocortisone acetate ophthalmic, 5323 
Neomydn and polymyxtn B sulfates and 
hydrocortisone aphthalmic, 5322 
Neomydn and polymyxin B sulfates and 
prednisolone acetate ophthalmic, 5324 
Neomydn sulfate and hydrocortisone otic, 
5307 

Neomydn sulfate and hydrocortisone 
acetate ophthalmic, 5308 
Neomycin sulfate and prednisolone acetate 
ophthalmic, 5326 
Nevirapine orał, 5331 
Nitro fu ran toin orał, 5365 
Nystatin for orał, 5403 
Nystatin orał 5403 
Ondansetron hydrcchloride orał, 5442 
Oxfendazole orał, 5497 
Qxy tetracycl i ne and nystatin for orał, 5534 
Oxytetracydine cafcium orał, 5534 
Oxytet racy cii ne hydrochloride and 
hydrocortisone acetate ophthalmic, 5537 
Pantoprazole orał, 5562 
Penicillin G benzathine injectable, 5599 
Penicillin G benzathine and penicillin G 
procaine injectab e, 5601 
Penicillin G benzathine orał, 5600 
Penidflin G, neomycin, polymyxin B, 
hydrocortisone acetate, and 
hydrocortisone sod i u m succinate topi ca i, 
5597 

Penicillin G procaine, dihydrostreptomycin 
sulfate, chlorpheriramine maleate, and 
dexamethasone injectable, 5612 
Penicillin G procaine and 
dihydrostreptomycin sulfate fnjectable, 
5611 

Penicillin G procaine, dihydrostreptomycin 
sulfate, and prednisolone Injectable, 

5614 

Penicillin G procaine, neomycin and 
polymyxin B sulfates, and hydrocortisone 
acetate topfcal, 5614 
Penicillin G procaine injectable, 5609 
Penicillin G procaine for injectable, 5610 
Penicillin V benzathine orał, 5620 
Penicillin V for orał, 5619 
Perflutren protein-type A microspheres 
injectable, 5639 
Pergoitde, orał, vetermary, 5642 
Phenoxybenzaminę nydrochlorIde 
compounded orał, 5670 
Phenytoin orał, 5690 
Phosphate P 32, chramie, 5698 
Piroxicam compounded orał, 5741 
Prednisolone acetate injectable, 5815 
Prednisolone acetate ophthaEmic, 5815 
Prednisolone compounded orał, veterinary, 
5816 

Prednisone injectable, 5823 
Prednisolone tebutate injectable, 5821 
Primirioni? orał, 5832 
Progesterone injectable, 5855 
Propyliodone injectable oii, 5899 
Psylllum hydrophilic mudlloid for oraf, 

5915 

Pyrantel pamoate orał, 5917 
Pyrvinium pamoate orał, 5931 
Qumfdine sulfate orał, 5952 
Ractopamine hydrochloride, 5964 
Resorcinol and sulfur toplcal, 5994 
Rifampin orał, 6010 
Rimexolone ophthalnic, 6019 
Selenium sulfide topical, 6140 
Simethicone oraf, 6163 


Sodlum polystyrene sulfonate, 6205 
Spectlnomycln for injectable, 6220 
Spironolactone compounded orał, 6221 
Structured vehicie, 7948 
Structured vehide, sugar-free, 7948 
Sulfacetamide sodium and prednisolone 
acetate ophthalmic, 6253 
Sulfacetamide sodium topical 6251 
$ulfadimethoxine orał, 6261 
Sulfamethizole orał, 6266 
5uffamethoxazole orał, 6268 
Sulfamethoxazole and trimethoprim orał, 
6270 

Sulfisoxazole acetyl orał, 6282 
Sumatdptan succinate orał, 6294 
Temozolomide orał, 6361 
Testosterone injectable, 6387 
Tetracycl i ne hydrochloride ophthalmic, 
6407 

Tetracyclłne hydrochloride orał, 6407 
Tetracydine orał, 6400 
Thfabendazole orał, 6429 
Thioridazine orał, 6446 
Tobramycin and dexamethasone 
ophthalmic, 6501 

Tobramycin and fluorometholone acetate 
ophthalmic, 6503 

Topi rama te compounded orał, 6527 
Triamcinolone aceton ide injectable, 6565 
Triamdnolone diacetate injectable, 6566 
Triamcinolone hexacetonlde injectable, 
6568 

Triflupromazine orat, 6586 
Trisulfapyrimidtnes orał, 6607 
Vehide for orał, 7788 
Verapamil hydrochloride orał, 6678 
Zinc sulfide topical, 6758 


Suspension structured vehicle, 7948 
sugar-free, 7948 
Suture 

absorbabłe su rg ica I, 6296 
nonabsorbable surglcal, 6298 
Sutures 

diameter (861), 795 
needle attachment (871), 796 


Syrup 

Acacia, 7495 

Calcium glubionate, 3136 
Cherry, 7600 

Chlorpromazlne hydrochloride, 3393 

C ho co la te, 7607 

Gorn, 7614 

Com, solids, 7621 

High fructose corn, 7618 

Docusate sodium, 3854 

Ferrous sulfate, 4177 

O rangę, 7790 

Perphenazme, 5651 

Plperazlne dtrale, 5737 

Promazlne hydrochloride, 5862 

5ymp, 7949 

Tolu balsam, 7952 
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T 

Tablet breaking lorce (121 T), 1750 
Tablet friability (1216), 1749 


Tablets 

Abacavir, 7928 
Abiraterone acetale, 2534 
Acepromazine maleate, 2542 
Acetaminophen, 2547 
Containrng at least three of the 
foliowi ng—acetaminophen and (salls of) 
chlorp hen i ra m i ne, dex t ro me thorph a n, 
and pseudoephedrine, 2559 
Acetaminophen and aspirin, 2549 
Acetaminophen, aspirin, and caffeine, 

2550 

Acetaminophen and caffeine, 2551 
Acetaminophen, chlorpheniramine 
maleate, and dextromethorphan 
hydro brom i de, 2561 

Acetaminophen and codeine phosphate, 
2566 

Acetaminophen and diphenhydramine 
citrate, 2569 

Acetaminophen, diphenhydramine 
hydrochloride, and pseudoephedrine 
hydrochloride, 2570 
Acetaminophen exlended-retease, 2548 
Acetaminophen and hydrocodone 
bitartrate, 4501 

Acetaminophen and pseudoephedrine 
hydrochloride, 2571 
Acetaminophen and tramadol 
hydrochloride, 2572 
Acetazolamide, 2579 
Acetohexamide ł 2582 
Acetohydroxamic acid, 2583 
Acydovir, 2595 
Albendazole, 2605 
Albuterol, 2607 

Albuterol extended~release, 2608 
Alendronate sod i u m, 2622 
Alfuzosin hydrochloride extended-release, 
2626 

Allopurinol, 2634 
Almotriptan, 2638 
Alprazolam, 2642 
Alprazolam exlended-release, 2644 
Alprazolam orally disintegrating, 2648 
Alumina and magnesia, 2661 
Atu mina, magnesia, and calcium carbonate 
chewable, 2663 

Alumina, magnesia, calcium carbonate, 
and simethicone chewable, 2664 
Alumina, magnesia, and simethicone 
chewable, 2668 

Alumina and magnesium carbonate, 2670 
Alumina, magnesium carbonate, and 
magnesium oxide, 2671 
Alumina and magnesium trisllicate, 2673 
Aluminum hydroxide gel, dried, 2683 
Aluminum sulfate and calcium acetate for 
toprcal solution, 2688 
Amiloride hydrochloride, 2715 
Amiloride hydrochloride and 
hydrochlorothiazide, 2717 
Ammobenzoate potassium, 2724 
Aminocaproic acid, 2729 
Aminoglutethimide, 2731 
Amlnopentemtde sulfate, 2735 


Aminophylline, 2742 
Aminophylline delayed-release, 2744 
Aminosalicylate sodium, 2747 
Aminosalicylic actd, 2750 
Amitriptyline hydrochloride, 2759 
Amiodipine and valsartan, 2763 
Amiodipine besylate, 2773 
Amiodipine, va!sartan and 
hydrochlorothiazide, 2767 
Ammonium chloride delayed-release, 2776 
Amodiaquine hydrochloride, 2781 
Amoxapine, 2784 
AmoKidllin, 2789 

Amoxicillin and clavulanic acid extended- 
release, 2793 

Amoxidllin and davulanate potassium, 
2791 

Amphetamine sulfate, 2797 

Ampicillin, 2810 

Anastrozde, 2820 

Anileridine hydrochloride, 2824 

Apomorphine hydrochloride, 2843 

Arginine, 6799 

Aripiprazole, 2858 

Aripiprazole orally disintegrating, 2860 
Ascorbic acid, 2867 
Aspirin, 2873 

Aspirin, alumina, and magnesia, 2877 
Aspirin, alumina, and magnesium oxide, 
2878 

Aspirin, buffered, 2874 
Aspirin and codeine phosphate, 2882 
Aspirin, codeine phosphate, alumina, and 
magnesia, 2883 
Aspirin delayed-nelease, 2875 
Aspirin effervescent, for ora! solution, 2876 
Aspirin extended-release, 2876 
Astemizoie, 2885 
Atenolol, 2888 

Atenolol and chlorthafidone, 2890 
Atropinę sulfate, 2909 
Azatadine maleate, 2914 
Azathioprine, 2916 
Azithromydn, 2529 
Baclofen, 2945 
Barium sullate, 2954 
Belladonna extract, 2959 
Benazepril hydrochloride, 2961 
Bendroflumethiaride, 2964 
Benztropine mesy la te, 2991 
Betamethasone, 3001 
Betaxolol, 301 7 
Bethanechol chloride, 3021 
Bicalutamide, 3024 
Biotin, 3027 

Blperiden hydrochloride, 3029 
Bisacodyl delayed-release, 3033 
Brsmuth subsalicylate, 3041 
Bisoprolol fumarate, 3044 
Sisoprolol fumarate and 
hydrochlorothiazide, 3045 
Black rnhnsh, 6843 
Bromocriptme mesylate, 3054 
Brompheniramine maleate, 3059 
Bumetanide, 3064 
Bupropion hydrochloride, 3072 
Bu pro pion hydrochloride extended-release, 
3073 

Buspirone hydrochloride, 3082 
Busulfan, 3085 
Butabarbital sod tum, 3088 
Butalbital, acetaminophen, and caffeine, 
3091 

Butalbital and asoirin, 3091 
Butalbital, aspirin, and eaffeine, 3094 


Combined lndex to USP 40 and NF 35 


Cabergoline, 3105 
Calcium acetate, 3124 
Calcium carbonate, 3129 
Calcium carbonate, magnesia, and 
simethicone chewable, 3131 
Calcium ci trale, 6855 
Calcium gl utoną te, 3141 
Calcium l- 5-methyltetrahydrofolale, 6861 
Calcium łaciate, 3144 
Calcium and magnesium carbonates, 3134 
Calcium pantothenate, 3147 
Calcium phosphate, dibasic, 3152 
Calcium with vitamin D, 6863 
Calcium and vi tarnin O with mi nera Is, 

6864 

Candesartan ct1exetil, 3157 
Candesartan dlexettl and 
hydrochlorothiazide, 3159 
Capecitabine, 3164 
Captopril, 31 75 

Captopril and hydrochlorothiazide, 3176 
Carbamazepine, 3182 
Carbamazepine extended“release, 3184 
Carbenidlin indanyl sodium, 3188 
Carbide pa and levodopa, 3189 
Levodopa and carbidopa extended-release, 
3190 

Carbidopa and levodopa orally 
disintegrating, 3196 
Carbinoxamine maleate, 3198 
Calcium carbonate and magnesia 
chewable, 3131 

CarboxymethylceJlulose sodium, 3208 
Carisoprodol, 3210 
Carisoprodol, aspirin, and codeine 
phosphate, 3212 
Carisoprodol and aspirin, 3211 
Carprofen, 3219 
Carteolol hydrochloride, 3 222 
Carvedilol, 3226 
Cascara, 3232 
CaCs claw, 6874 
Cefador chewable, 3239 
Cefador extended-release, 3240 
Cefadroxil, 3245 
Cefixime, 3267 
Cefpodoxlme proxetil, 3293 
Cefprozlł, 3298 
Cefuroxime axetil, 3312 
Cephaiexin, 3320 

Cephalexrn, for orał sus pen sio n, 3321 
Cephradine, 3330 
Cetirizine hydrochloride, 3334 
Cetirizine hydrochloride orally 
disintegrating, 3336 
Cetrizine hydrochloride and 
pseudoephedrine hydrochloride 
extended-release, 3338 
Chlorambucil, 3346 
Chloramphenicol, 3351 
Chlordiazepoxrde F 3357 
Chlordiazepoxtde and amitriptyline 
hydrochloride, 3358 
Chloroquine phosphate, 3379 
Chlorothiazide, 3382 
Chlorpheniramine maleate, 3388 
Chlorpromazine hydrochloride, 3394 
Chlorpropamide, 3395 
Chlortetracycline hydrochloride, 3398 
Chlorthalidone, 3399 
Chlorzoxazone, 3400 
Chondroitin sulfate sodium, 6902 
Chromium picolinate, 6907 
Cilostazol, 3419 
Cimetldine, 3422 
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Ciprofloxadn, 3432 
Clprofloxacin extended-release, 3433 
Gtalopram, 3449 
Garithromycin, 3463 
Garithromycin extended-release, 3465 
Gemastine fumarate, 3472 
Clomiphene citrate, 3501 
Clonazepam, 3506 

Gonazepam orally dismtegrating, 3506 
CEonidine hydrochloride, 3510 
Gonidine hydrochloride and 
chlorthalidone, 3511 
ClopidogreJ, 3517 
Clorazepatc di pola ssi urn, 3521 
Clover, red, 714 7 
Clozapine, 3537 

Cocaine hydrochloride, for topi cal solu ti on, 
3542 

Codelne phosphale, 3548 
Codeine sulfate, 3551 
Colchitine, 3553 
Cofestipol hydrochloride, 3555 
Cortisone acetale, 3584 
Curcuminoids, 6919 
Cyanocobalamin, 3597 
Cyelizine hydrochloride, 3600 
Cyclobenzaprfne hydrochloride, 3604 
Cyc loph osp h a m i de, 3609 
Cyproheptadine hydro chlor i de, 3619 
Dapsone, 3638 
Dehydnothoirc acid, 3643 
Oemeclocydine hydrochloride, 3647 
Desipramine hydrochloride, 3651 
Desloratadme, 3656 

Desluratadine oralły dlsintegratrng, 3658 
Desogestrel and ethinyl estradiol, 3663 
Dexamethasone, 3674 
Dexchlorpheniramine maleate, 3688 
Dextroamphetamine sulfate, 3703 
Diazepam, 3720 
Dichlorphenamide, 3727 
Didofenac potassium, 3730 
Didofenac sodium and misoprosto! 

delayed-release, 3736 
Didofenac sodium delayed-release, 3732 
Didofenac sodium extended-release, 3734 
Dtcydomine hydrochloride, 3745 
Di da nos i ne, for orał suspens i on, 3750 
Diethylearbamazine citrate, 3753 
Diethylpropion hydrochloride, 3754 
Diethylstilbestrol, 3756 
Diflunisał, 3760 
Digitalis, 3763 
Digiloxin, 3765 
Digoxin, 3768 
Dihydrotachysterol, 3774 
Dihydroxyałuminum sodium car bo na te 
chewable, 3778 
Diltiazem hydrochloride, 3786 
Dimenhydrinate, 3790 
Diphenhydramfne citrate and ibuprofen, 
3799 

Diphenhydramine and phenylephrine 
hydrochloride, 3810 

Diphenoxylate hydrochloride and atropinę 
sulfate, 3816 
Dipyridamoie, 3822 
Dirithromycm delayed-release, 3824 
Disulfiram, 3827 

Divafproex sodium delayed-release, 3831 
Divalproex sodium extended-release, 3832 
Docusate sodium, 3855 
Donepeztl hydrochloride, 3861 


Donepezil hydrochloride orally 
disintegrating, 3863 
Doxazosin, 3876 
Doxycydine, 3893 
Doxycydine hyclate, 3900 
Doxycydine hycla te delayed-release, 3902 
Doxylamine succinate, 3907 
Dronedarone, 3910 

Drospirenone and ethinyl estradiol, 3916 
Dydrogesterane, 3928 
Dyphylllne, 3930 
Dyphyllrne and guaifenesin, 3932 
Efavirenz, 3947 
Enalapnl maleate, 3971 
Enalapril maleate and hydrochlorothiazide, 
3973 

Entacapone, 3988 
Entecavir, 3992 
E rg ocal cif erof, 4015 
Ergofoid mesylates, 4018 
Ergoloid mesyiates subllngual, 4019 
Ergonovine maleate, 4021 
Ergotaminę tartrate, 4025 
Ergotaminę tartrate and caffeine, 4027 
Ergotaminę tartrate sublinguat, 4026 
Erythromydn, 4036 
Erythromycin delayed-release, 4037 
Erythromydn estofate, 4040 
Erythromycin ethylsuccinate, 4044 
Erythromycin stearate, 4049 
Escitalopram, 4052 
Estazoiam, 4062 
Estradiol, 4070 

Estradiol and norethindrone acetate, 4071 

Estrogem, conjugated, 4081 

Estrogen s, esterified, 4085 

Estropipate, 4089 

Eszopldone, 4091 

Ethacrynic acid, 4094 

Ethambutol hydrochloride, 4096 

Ethinyl estradiol, 4100 

Ethionamide, 4103 

Etholoin, 4108 

Ethynodiol diacetate and ethinyl estradiol, 
4110 

Ethynodiol diacetate and mestranol, 4111 
Etidronate disodlum, 4113 
Etodolac, 4116 

Etodolac extended-reiease, 4116 
Ezetimibe, 4129 
Famotidine, 4140 
Felbamate, 4145 

Felodipine extended-release, 4148 
Fenofibrate, 4157 
Fenoprofen caldum, 4163 
Ferrous fumarate, 4169 
Ferrous fumarate and docusate sodium 
extended-retease, 4170 
Ferrous giuconate, 4175 
Ferrous sulfate, 4178 
Fexofenadine hydrochloride, 4186 
Fexofenadine hydrochloride and 
pseudoephedrine hydrochloride 
ex ten d e d-re lease, 4189 
Ftnasteride, 4201 
Flavoxate hydrochloride, 4204 
Flecainide acetate, 4207 
Fluconazole, 4221 
Fludrocortisone acetate, 4229 
Fluoxetlne, 4263 
Fluoxymesterone, 4267 
Flurbiprofen, 4280 
Fiuvoxamine maleate, 4319 
Folie add, 4323 
Foslnopril sodium, 4337 


Fosinopril sodium and hydrochlorothiazide, 
4338 

Furazolidone, 4347 
Furosemide, 4350 
Cabapentrn, 4353 
Calantamine, 4373 
Garlic delayed-release, 6993 
Gemfibrozil, 4389 
Gintego, 7010 
Ginseng, American, 6792 
Ginseng, Asian, 6809 
Glimepiride, 4402 
Glipizide, 4405 

Glipizide and metformin hydrochloride, 
4407 

Glucosamine, 7014 
Glucosamine and chondroitin sodium 
sulfate, 7012 

Glucosamine, chondroitin sulfate sodium, 
and methylsulfonylmethane, 7019 
Glucosamine and methylsulfonylmethane, 
7017 

Glyburide, 4415 

Glyburide and metformin hydrochforide, 
4418 

Glycopyrrolate, 4428 
Granisetron hydrochloride, 4443 
Griseofulvin, 4448 
Griseofulvin, ultramlcrosize, 4449 
Guaifenesin, 4452 
Guanabenz acetate, 4457 
Guanethidine monosulfate, 4459 
Guanfacine, 4460 
Guggul, 7037 
Flalazone for solution, 4463 
Haloperidol, 4470 
Homatropine methylbromide, 4489 
Hydra lazine hydrochloride, 4494 
Hydrochlorothiazide, 4499 
Hydrochlorothiazide and amiloride 
hydrochloride, 2717 
Hydrocodone bitartrate, 4500 
Hydrocodone bitartrate and 
acetaminophen, 4501 
Hydrocodone bitartrate and homatropine 
methylbromtde, 4502 
Hydro cortisone, 4509 
Hydroflumethiazide, 4523 
Hydromorphone hydrochloride, 4530 
Hydroxychloroqume sulfate, 4535 
Hydroxyzine hydrochloride, 4542 
Hyoscyamine, 4547 
Hyoscyamine sulfate, 4551 
Ibuprofen, 4558 

Ibuprofen and pseudoephedrine 
hydrochloride, 4559 
Imipramine hydrochloride, 4574 
Indapamide, 4585 
lodoguinot, 4649 
Irbesartan, 4673 

frbesartan and hydrochlorothiazide, 4674 
Isoniazid, 4695 
Isopropamide fodide, 4696 
Isoproterenof hydrochloride, 4702 
Isosorbide dinitrate chewable, 4710 
Isosorbide dinitrate extended-release, 4710 
Isosorbide dinitrate sublingual, 4712 
Isosorbide mononitrate, 4714 
Isosorbide mononitrate extended-re!ease, 
4715 

lsoxsuprine hydrochloride, 4726 
]vermectin, 4734 

fvenmectin and pyrantej pamoate, 4737 
Ketoconazole, 4748 
Ketorolac Lromethamine, 4756 
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La betalol hydrochloride, 4760 

Lanwudine, 4 767 

Lamivudine and zldovudine, 4769 

Lamotrigine, 4772 

Lamotrigine extended~rdease, 4774 

Lamotrigine, for orał suspension, 4776 

Leflunomide, 4791 

Letrozole, 4793 

Leucovorrn caldum, 4798 

Levamisole hydrochloride, 4805 

Leveti race tam, 4811 

Leve tira cela m extended-release, 4812 

levocarnitine, 4824 

Levocetirizine dthydrochioride, 4826 

Levodopa f 4830 

Levofioxacin, 4834 

Levonorgestrel and ethinyl estradiol, 4837 

Levorphanof tartrate, 4839 

Levothyroxine sod i u m, 4843 

Liothyronlne sodkim, 4861 

Uotrix, 4862 

Upoić add, alpha, 7078 

Lisinopril, 4866 

Lisinopril and hydrochlorothiazide, 4867 
Lithtum carbonate, 4872 
Lithium carbonate extended-release, 4873 
Loperamide hydrochloride, 4882 
Lopinavir and rltonavir, 4890 
Loratadine, 4899 
Loratadine chewabte, 4900 
Loratadine orally disintegrating, 4901 
Lorazepam, 4908 
Losartan potassium, 4911 
Losartan potassium and 
hydrochlorothiazide, 4913 
Lovastatin, 4919 
Łysinę hydrochloride, 7087 
MagaEdrate, 4931 

Magaldrate and sfmethicone chewable, 
4933 

Magnesia, 4934 
Magnes kim gluconate, 4943 
Magnesium oxide, 4947 
Magnesium salicyl ale, 4950 
Magnesium trisilicate, 4954 
Maprotlltne hydrochloride, 4964 
Mazindol, 4967 
Mebendazole, 4970 
Mecamylamine hydrochloride, 4973 
Medizme hydrochloride, 4976 
Medroxyprogesterone acetate, 4982 
Mefloquine hydrochloride, 4985 
Megestrol acetate, 4989 
Melatonin, 7095 
Meioxtcam, 4995 
Melphalan, 4997 
Memantine hydrochloride, 5000 
Menadi ol sod i om diphosphate, 5004 
Menaquinone-7, 7100 
Meperidine hydrochloride, 5009 
Mephenytoin, 5011 
Mephobarbital, 5013 
Meprobamate, 5019 
Mercaptopurine, 5022 
Mesalamine delayed-release, 5032 
Mesoridazine besylate, 5037 
Me ta pro teren ol sulfate, 5043 
Metaxalone, 5046 
Metformin hydrochloride, 5048 
Metformin hydrochloride extended-release, 
5050 

Methadone hydrochloride, 5063 
Methamphetamine hydrochloride, 5065 
Methazolamrde, 5066 


MethdiEazine hydrochloride, 5068 
Methenamine, 5070 
Methenamine hippurate, 5072 
Methenamine mandelate, 5074 
Methenamine mandelate delayed-release, 
5074 

Methimazole, 5076 
Methocarbamol, 5079 
Methotrexate, 5086 
Methscopofamine bromide, 5091 
Methyclothiazide, 5094 
Methylcellulose, 5099 
Methylcobalamln, 7103 
Methyldopa, 5101 

Methyldopa and chlorothiazide, 51 OT 
Methyldopa and hydrachlorothiazide, 
5T03 

Methylergonoyine maleate, 5110 
Methylphenidate hydrochloride, 5113 
Methylphenidate hydrochloride extended- 
release, 5113 
Methylprednisolone, 5118 
Methylsulfonylmethane, 7105 
Methyltestosterone, 5126 
Methysergide maleate, 5127 
Metodopramide 5131 
Metolazone, 5134 

Metoprolol sucdnate ex ten de release, 
5138 

Metoprolol tartrate, 5143 
Metoprolol tartrate and 
hydrochloroth azide, 5144 
Metronidazole, 5153 
Metronidazole eatended-release, 5154 
Metyrapone, 5157 
Midodrlne hydrcchloride, 5170 
Milk thistle, 7112 
Mtnerals, 7121 

Minocydine hydrochloride, 5178 
Minocycline hydrochloride extended- 
release, 5178 
Minoxidii, 5184 
Mirtazapine, 5188 

Mirtazapine orally disintegrating, 5189 
Mitotane, 5196 
Modafinil, 5199 

Memantine hydrochloride, 5203 
Moexipril hydrochloride and 
hydrochloroth azide, 5205 
Molindone hydrochloride, 5208 
Montelufcast sodium, 5222 
Monte lukast sodturn chewable, 5225 
Moricizine hydrcchloride, 5230 
Mycophenolate mofetil, 5253 
Mycophenofic acid delayed-release, 5257 
Nabumetone, 5262 
Nadolol, 5264 

Nadolol and berdroflumethiazide, 5265 

Nafcillin sodium, 5268 

Nalidixic acid, 5271 

Naltrexone hydrochloride, 5276 

Naproxen, 5284 

Naproxen delayed-release, 5285 

Naproxen sodium, 5287 

Naratriptan, 5290 

Nateglinlde, 5297 

Nefazodone hydrochloride, 5299 

Neomycin sulfate, 5302 

Neostigmine bromide, 5327 

Nevirapine, 5333 

Niacin, 5336 

Nlacinamide, 5340 

Niadn extended'release, 5337 

Nlfedlpine extended-release, 5354 

Nltrofurantoin, 5366 


Nitroglycerin sublingual, 5372 
Norethindrone, 5382 
Norethindrone acetate, 5387 
Norethindrone acetate and ethinyl 
estradiol, 5387 

Norethindrone and ethinyl estradiol, 5384 
Norethindrone and mestranol, 5385 
Norfloxacin, 5390 

NuryesUmate and ethinyl estradiol, 5393 
Norgestrel, 5395 

Norgestrel and ethinyl estradiol, 5396 
Nystatin, 5403 
Ofloxacin, 5413 
Olanzapine, 5416 

Olanzapine orally disintegrating, 5420 
Ondansetron, 5445 

Ondansetron orally disintegrating, 5448 
Orbifloxacin, 5452 

Orphenadrine citrate, aspirin, and caffeine, 
5462 

Orphenadrine citrate extended-release, 
5460 

Oxandrolone, 5483 
Oxaprozin, 5486 
Oxazepam, 5490 
Oxcarbazepine, 5494 
Oxprenolol hydrochloride, 5499 
Qxprenolol hydrochloride extended- 
release, 5499 
Oxtrlphylline, 5501 
Oxtriphylline extended-release, 5501 
Oxybutynin chloride, 5505 
Oxybutynin chloride extended-release, 
5506 

Oxycodone and acetaminophen, 5517 
Oxycodone and aspirin, 5518 
O xy cod o n e hy d roc h lori de, 5513 
Oxycodone hydrochloride extended- 
release, 5513 
Oxymetholone, 5525 
Oxymorphone hydrochloride, 5528 
Oxymorphone hydrochloride extended- 
release, 5530 
Oxytetracydine, 5533 
Pancreatin, 5555 
Pancrellpase, 5558 

Pantoprazofe sodium delayed-release, 5565 
Papain, for topical solution, 5569 
Papawerine hydrochloride, 5571 
Paroxetine, 5582 

Paroxetine extended-release, 5583 
Penbutolol sulfate, 5592 
Penicillamine, 5596 
Penicillin G benzathine, 5600 
Peniciilin G potassium, 5606 
Pentctlfin V, 5619 
Penicillin V potassium, 5623 
Pentazocine and acetaminophen, 5625 
Pentazodne and aspirin, 5627 
Pentazocine and nafoxone, 5629 
Pentoxify!ine extended-release, 5636 
Pergofide, 5643 
Perindopril erbu minę, 5647 
Perphenazine, 5652 
Perphenazlne and amitriptyllne 
hydrochloride, 5652 
Phenazopyridine hydrochloride, 5656 
Phendimetrazine tartrate, 5659 
Phenelzine sulfate, 5660 
Phenmetrazine hydrochloride, 5662 
Phenobarbital, 5665 
Phentermine hydrochloride, 5673 
Phenylbutazone, 5678 
Phenylephrlne hydrochloride, 5685 
Phenytoin chewable, 5691 



Combined (ndex to USP 40 and NF 35 


Table-Table 1-65 


Tablet* (continued) 

Phytonadione, 5702 
Pilocarpine hydrochloride, 5707 
Pimozide, 5710 
Pindolol, 5712 
Ptoglltazone, 5715 
Pioglitazone and gfimepiride, 5716 
Ploglitazone and metformin hydrochloride, 
5720 

Plperazfne citrate, 5737 
Potassium and sodium bicarbonates and 
citric acid effervescent, for ora] solutlon, 
5759 

Potassium bicarbonate effervescent, for 
orał solution, 5758 

Potassium bicarbonate and potassium 
chloride effervescent, for orał solution, 
5759 

Potassium chloride extended-refease, 5766 
Potassium chloride, potassium bicarbonate, 
and potassium dtratę effervescent, for 
orał solution, 5769 
Potassium citrate, 7134 
Potassium citrate eatended-release, 5774 
Potassium gluconate, 5779 
Potassium iodide, 5783 
Potassium iodide delayed-release, 5784 
Pravastatin sodium, 5801 
Praziquantel, 5804 
Prednisofone, 581 3 
Prednisone, 5824 
Primaguine phosphate, 5830 
Primidone, 5833 
Probenecid, 5835 
Probenecid and cokhidne, 5835 
Probucol, 5838 

Procainamide hydrochloride, 5840 
Procainamide hydrochloride extended- 
release, 5840 

Proc h brpe razi ne maleate, 5850 
Procyclidine hydrochloride, 5852 
Promazine hydrochloride, 5862 
Promethazine hydrochloride, 5867 
Propafenone hydrochloride, 5880 
Propantheline bromide, 5883 
Propranolol hydrochloride, 5895 
Propranolol hydrochloride and 
hydrochiorothiazide, 5895 
Propylthiouracil, 5901 
Pro tri pty linę hydrochloride, 5904 
Pseudoephedrine hydrochloride, 5907 
Pseudoephedrine hydrochloride extended- 
release, 5908 
Pyrazinamide, 5920 
Pyridostigmine bromide, 5923 
Pyridoxine hydrochloride, 5926 
Pyrilamine mafeate, 5928 
Pyrimethamine, 5930 
Pyrvinium pamoate, 5932 
Quazepam, 5933 
Quetiapine, 5934 

Quetiapine, ex ten ded-release, 5937 
Quinapril, 5944 

Quinapril and hydrochiorothiazide, 5942 
Qutnidine gluconate extended-release, 

5948 

Quinidine sulfate, 5953 
Quinidine sulfate extended-release, 5954 
Quinine sulfate, 5958 
Raloxifene hydrochloride, 5967 
Ramtidine, 5977 
Rauwolfia serpentina, 5981 
Repaglinide, 5985 
Reserpine, 5989 

Reserpine and chlorothiazide, 5990 


Reserpine and hycrochlorothiaztde, 5992 
Rhodiola rosea, 7 157 
Ribavirin, 5999 
Riboftavin, 6002 

Rifampin, isoniazic, and pyrazinamide, 
6012 

Rifampin, isoniazic, pyrazinamide, and 
ethambiitol hydrochloride, 601 3 
Riluzole, 6015 

Rimantadine hydrochloride, 6017 
Risedronate sodium, 6035 
Risperidone, 6039 

Risperidone orally dislntegrating, 6041 
Ritodrine hydrochloride, 6044 
Ritonavir, 6054 
Rizatriptan benzoate, 6062 
Rizatriptan benzoate orally disintegraling, 
6064 

Ropinirole, 6068 

Ropinirole extended-release, 6070 
Rufinamide, 6084 
5accharin sodium, 6090 
SI. John's wort flowering top dry extract, 
7173 

SaMate, 6105 

5 co poła minę hyd robrami de, 6129 
Selegiline hydrochloride, 6137 
Sennosides, 6145 
Sertra linę hyd roc h I o rl de, 615 0 
SildenafiJ, 6156 
Simethicone, 6163 
Simvastatin, 6165 
Sitagtiptin, 6169 
Sodium bicarbonate, 6178 
Sodium chloride, 6185 
Sodium chloride, for solution, 6186 
Sodium fluoride, 6190 
Sodium salicylate, 6207 
Sotalo! hydrochloride, 621 7 
Soy isoffavones, 7200 
Spironolactone, 6223 
Spironolactone and hydrochiorothiazide, 
6224 

Spirulma, 7205 

Stanozolol, 6227 

Sucralfate, 6239 

Suifadiazine, 6256 

Su!fadimethoxine, 6261 

Sulfadoxine and pyrlmethamine, 6263 

Sulfamethizole, 6266 

Sulfamethoxazole, 6268 

Sulfamethoxazole and trimethoprim, 6272 

Sulfapyridine, 6274 

Sulfasalazine, 6276 

Suffasalazine delayed-release, 6277 

Su Ifinpyrażone, 6280 

Sulfisoxazole, 6281 

Sulindat, 6284 

Sumatriptan, 6290 

Tadalafii, 6312 

Tamoxifen citrate, 631 7 

Telmisartan, 6353 

Telmisartan and hydrochiorothiazide, 6355 
Terazosin, 6366 
Terbinafine, 6371 
Terbutaiine sulfate, 6377 
Testolactone, 6385 
Tetracydine hydrochloride, 6408 
Tetracydine hydrochloride and novobiocin 
sodium, 6409 

Tetracydine hydrochloride, novobiocin 
sodium, and pred ni solone, 6409 
Theophylline,. 6422 

Theophylline, ephedrine hydrochloride, 
and phenobarbitai, 6424 


Theophylline sodium glycinate, 6427 
Thiabendazole chewable, 6429 
Thiamine hydrochloride, 6432 
Thiethylperazine maleate, 6437 
Thloguanine, 6443 
Thioridazine hydrochloride, 6448 
Thyroid, 6457 

Udopidine hydrochloride, 6470 
He nr hi ginseng root and rhizome dry 
extract, 7225 

Tienchi ginseng root and rhizome powder, 
7219 

Timolol maleate, 6481 
TimoJol maleate and hydrochiorothiazide, 
6482 

Tizaoidlne, 6490 
Tocainide hydrochloride, 6506 
Toiazamlde, 6508 
Tolbutamide, 6511 
Tolcapone, 6513 
Tolmetln sodium, 6515 
Topiramate, 6525 
Torsemide, 6529 
Tramadol hydrochloride, 6533 
Tramadol hydrochloride and 
acetaminophen, 2575 
Tramadol hydrochloride ex ten ded-release, 
6534 

Trandolapril, 6541 
Tranylcypromine, 6543 
Trazodone hydrochloride, 6551 
Triamcinolone, 6557 

Triamterene and hydrochiorothiazide, 6573 
Triazolam, 6575 
Trichlorm ethiazi de, 65 77 
Triffuoperazinc hydrochloride, 6585 
Triffupromazine hydrochloride, 6588 
Trlhexyphenidyl hydrochloride, 6591 
Trimeprazine tartrate, 6595 
Trimethoprim, 6598 
Trioxsalen, 6601 

Tripelennamine hydrochloride, 6603 
Triproiidine hydrochloride, 6605 
Tri p roli di ne and pseudoephedrine 
hydrochlorides, 6606 
Trisuifapyrimidines, 6608 
Trospium chloride, 6614 
Ubidecarenone, 7235 
Ursodiol, 6631 
Valacydovir, 6633 
Valerian, 7244 
VaJganddovir, 6638 
Vafsartan, 6650 

Valsartan and hydrochiorothiazide, 6651 
Venlafaxine, 6664 
Verapamil hydrochloride, 6678 
Verapamil hydrochloride extended-release, 
6680 

Vigabatrin, 6688 
Vinpocetine, 7247 
Vitamin A, 6702 

Vitamin$ with minerais, oil-soluble, 7280 
Vitamin$ with mineraU, o\\- <jiiU waler- 
soluble, 7375 

Yitamins with minerals, water-solubię, 

7451 

Vitamins, oil-soluble, 7258 

Vitamins, oih and water^soluble, 7318 

Vitamins, water-sołuble, 7412 

Warfarin sodium, 6715 

Zakitabine, 6733 

Zidovudine, 6743 

Zint citrate, 7474 

Zinc gluconate, 6751 

Zinc sulfate, 6758 
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Tabiets (conttnued) 

Zolmitripfan, 6764 

Zolmitriptan orally disintegrattng, 6766 

Zol pi dem tar tratę, 6769 

Zolpidem tartrate extended-release, 6771 


Tacrine 

capsules, 6300 
hydrochioride, 6300 
Tacrolimus, 6301 
capsules, 6304 
orał suspension, 6309 
Tadalafil, 6310 
tabiets, 6312 
Tadalafil compounded 
orał suspension, 6313 
Tagatose, 7949 
Tale, 6314 

Tamoxifen citrate, 6316 
tabiets, 6317 

Tamsulosin hydrochioride, 6318 
capsules, 6320 
TannEe acid, 2397, 6329 
TS, 2422 

Tape, adhesive, 6329 
Tapioca starch, 7928 
Tartaric acid, 2397, 7950 
TS, 2422 
Taurine, 6329 
Tazobactam, 6330 
and piperadllin for injection, 5728 
Tc 99m 

albumin aggregated injection, technetium, 

6332 

albumin coJJoid injection, technetium, 

6333 

albumin injection, technetium, 6331 
apdtide injection, technetium, 6335 
arcitumomab injection, technetium, 6335 
bidsate injection, technetium, 6336 
depreotide injection, technetium, 6337 
disofentn injection, technetium, 6337 
etrdronate injection, technetium, 6338 
exametazime injection, technetium, 6338 
fanołesomab injection, technetium, 6339 
gluceptate Injection, technetium, 6340 
lidofenin injection, technetium, 6341 
mebrofenin injection, technetium, 6342 
medronate injection, technetium, 6343 
mertiatrde injection, technetium, 6344 
nofetumomab merpentan injection, 
technetium, 6345 

ox id ran a te injection, technetium, 6345 
pentetate injection, technetium, 6345 
pertechnetate Injection, sodium, 6346 
(pyro- and trimeta-) phosphates injection, 
technetium, 6348 

pyrophosphate injection, technetium, 6348 
red bloocf cełls injection, technetium, 6349 
sestamibi injection, technetium, 6349 
succimcr injection, technetium, 6350 
sulfur colloid injection, technetium, 6351 
tetrofosmin injection, technetium, 6352 
T-dodecyl mercaptan ethoxy3ate, 2356 
Technetium 

Tc 99m albumin aggregated injection, 

6332 

Tc 99m albumin colloid injection, 6333 
Tc 99m albumin injection, 6331 
Tc 99m apcitide injection, 6335 
Tc 99m arcitumomab injection, 6335 
Tc 99m bidsate injection, 6336 
Tc 99m depreotide injection, 6337 


Tc 99m dlsofenin injection, 6337 
Tc 99m etidronate injection, 6338 
Tc 99m exametazime injection, 6338 
Tc 99m fanolesomab injection, 6339 
Tc 99m głuceptate injection, 6340 
Tc 99 m lidofenin injection, 6341 
Tc 99m mebrofenm injection, 6342 
Tc 99m medronate injection, 6343 
Tc 99m rnprtiafirfp injection, 6344 
Tc 99m nofetumomab merpentan 
injection, 6343 

Tc 99m oxidronate injection, 6345 
Tc 99m pentetate injection, 6345 
Tc 99m pertechnetate injection, sodium, 
6346 

Tc 99 m pyrophosphate injection, 6348 
Tc 99 m (pyro- and tri meta-) phosphates 
injection, 6343 

Tc 99m red błood cełls injection, 6349 
Tc 99m sestamibi injection, 6349 
Tc 99m suedmer injection, 6350 
Tc 99m sulfur colloid injection, 6351 
Tc 99m tetrofosmin injection, 6352 
Telmisartan, 6352 

and hydrochłorethiazide tabiets, 6355 
tabiets, 6353 
Temazepam, 6357 
capsules, 6359 
Te mozołom i de, 6360 
orał suspension, 6361 
Temperaturę 

congealing (651), 527 
Teniposide, 6362 
injection, 6363 
Tensile strength (881), 797 
Terazosin 

ca psuł es, 6364 
hydrochioride, 6368 
tabiets, 6366 
Terbinafine 
hydrochioride, 6372 
ora! suspens!on, 6370 
tabiets, 6371 
Terbu taffne 
sulfate, 6374 

sulfate inhalation aerosol, 6375 
sulfate injection, 6376 
sulfate tabiets, 6377 
orał suspension, 6377 
Terconazoie, 6378 
Teriparatide, 6379 
Termlnally sterilized pharmaceuttcai 

products—parametric release (1222), 1753 
Terpin hydrate, 6382 

and codelne orał sotution, 6383 
ora! solution, 6383 

fert-Butyl hydroperoxide solution, 2397 
Tertiary butyl alcohoi, 2330, 2341, 2397 
Test for 1,6-an hydro derivative for 
enoxaparin sodium (207), 261 
Testoiaclone, 63S4 
tabiets, 6385 
Testosteronu, 6386 
benzoate, 2397 
cypionate, 6387 
cypionate injection, 6388 
enanthate, 6388 
enanthate injection, 6389 
injectable suspension, 6387 
p ropie na te, 6389 
propionate injection, 6390 
Test papers 
and indicator, 2408 
Indkators and indicator, 2406 
Test Solutions, 2411 


Tetanus 

immune globulin, 6390 
2\4%S\ 7'-Tetrabromofluorescein, 2397 
Tetrabromophenoiphthalein ethyl ester, 2397 
T5, 2422 

Tetrabutylammonium 
bromide, 2397 
hydrogen sulfate, 2397 
hydrogen sulfate ion pa i ring reagent, 2397 
hydroxide, TO M in methanol, 2397 
hydroxide, 0.4 M agueous, 2397 
hydroxide 30-hydrate, 2397 
hydroxide in methanol/isopropyl alcoho] 
(0,1 W), 2435 

hydroxide, tenth-normal (0.1 N), 2434 
iodide, 2397 
phosphate, 2397 

Tetrabutylammonium hydrogen sulfate 
0.02 M TS, 2422 

Tetrabutylammonium hydroxide, 40 percent 
in water, 2397 
Tetracaine, 6390 
and cocaine hydrochtorides and 
epinephrine topica! solution, 3542 
hydrochioride, 6393 

hydrochioride, benzocaine, and butamhen 
topical aerosol, 2979 

hydrochioride, benzocaine, and bu ta mb en 
gd, 2979 

hydrochioride, benzocaine, and butamben 
ointment, 2980 

hydrochioride, benzocaine, and butamben 
topical solution, 2981 
hydrochioride cream, 6394 
hydrochioride in dextrose injection, 6397 
hydrochioride injection, 6394 
hydrochioride for injection, 6395 
hydrochioride, neomycin sulfate, and 
isoflupredone acetate ointment, 5309 
hydrochioride, neomycin sulfate, and 
isoflupredone acetate topical powder, 
5310 

hydrochioride ophthalmic solution, 6396 
hydrochioride topical solution, 6397 
and menthol ointment, 6392 
ointment, 6391 

and procaine hydrochlorides and 
levonordefrin injection, 5844 

2.3.7.8- Tet ra ch lo ro d i b e n zo-p- d Eox i n, 13 C- 
labeled, 2397 

2.3.7.8- Tetrachlorodibenzofuran, °C-iabeled f 
2398 

1,1,2,2-Tetrachloroethane, 2398 
Tetracosane, 2398 
Tetracydme, 6398 
boluses, 63 99 
hydrochioride, 6400 
hydrochioride capsules, 6402 
hydrochioride for injection, 6404 
hydrochioride, novobiocin sodium, and 
prednisolone tabiets, 6409 
hydrochioride and novobjocin sodium 
tabiets, 6409 

hydrochioride and nystatin capsules, 6410 
hydrochioride ointment, 6404 
hydrochioride ophthalmic ointment, 6405 
hydrochioride ophthalmic suspension, 

6407 

hydrochioride soluble powder, 6405 
hydrochioride for topical solution, 6406 
hydrochioride orał suspension, 6407 
hydrochioride tabiets, 6408 
orał suspension, 6400 
Tetradecane, 2398 

Tetradecylammonium bromide, 2397 
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Tetraethylammonium perchforate, 2398 
Tetra ethy len e glycol, 2398 
Tetraethylenepentamine, 2398 
Tetraheptylammonium bromide, 2398 
Tetrahexy]ammonium hydrogen sulfate, 2398 
Tetrahydrofuran, 2398 
peroxide-free, 2398 
stabilizer-free, 2398 

Tetrahydro-2-furancarboxylic acid, 2398 
N-(2-Tetrahydrofuroyi)piperazine, 2 398 
1,2,3,4-Tetra hydro na phthalene, 2 398 
Tetratiydrozofine hydrochloride, 6410 
nasal solution, 6412 
ophthalmic solution, 6412 
Tetra m ethy la m mon i u m 
bromide, 2398 

bromide, tenth-molar (0.T M), 2435 
chloride, 2398 

chloride, tenth-molar (04 M), 2435 
hydroxide, 2398 
hydroxide, pen ta hydra te, 2399 
hydroxide solution in meLhanol, 2399 
hydroxlde TS, 2422 
ni tratę, 2399 

Tetramethylbenzidine, 2399 
4,4'-TetramethyldiaminQdiphenylmethane, 

239 9 

Tetramethylsffane, 2399 
Tetrapro pylammoni um 
chloride, 239 9 

Tetrasodlu m ethyI e ned ia m i netetraacetate, 
2399 

Thalidomide, 6413 
capsules, 6414 
Thallous chloride, 2399 
Tl 201 injection, 6415 
Theobromlne, 2399 
Theophylline, 6416 
capsules, 6417 

e xte nd ed - rei ea se caps u I e s, 6418 
In dextrose injection, 6423 
ephedrine hydrochloride, and 
phenobarbital tablets, 6424 
and guaifenesin capsules, 6425 
and guaifenesin orał solution, 6426 
sod i u m glycinate, 6426 
sodlum glycinate orał solution, 6427 
sodium glycinate tablets, 6427 
orał Solution, 6420 
orał suspens ton, 6421 
tablets, 6422 

Theory and practice of electrical condudMty 
measurements of Solutions (1644), 2000 
Thermal analysls (891), 798 
Thiabendazole, 6428 
chewable tablets, 6429 
orał sus pen sion, 6429 
Thiamine 

hydrochlonde, 6430 
hydrochlonde injection, 6431 
hydrochlonde orał solution, 6431 
hydrochloride tablets, 6432 
mono ni tratę. 6433 
mononitrate orał solution, 6434 
Thiamine assay (531), 407 
Thiazole yeJlow, 2399 
paper, 2409 

Thiethylperazine maleate, 6435 
suppositorles, 6435 
tablets, 6437 
Thimerosal, 6437 
topical aerosol, 6439 
topical solution, 6440 
tincture, 6441 


Thin-layer chromatographic Identification test 
(201), 256 
Thioacetamide, 2399 
T$, 2423 

Thioacetamide-glycein base T5, 2423 
2-Thiobarbituric acid, 2399 
2 # 2'-Thiodiethanof, 2399 
Thioglycolic acid, 2399 
Thioguantne, 6442 
tablets, 6443 
Thionine acetale, 2400 
Thiopental sodium, 6444 
for injection, 6445 
Thiorldazine, 6446 
hydrochloride, 6447 
hydrochloride orał solution, 6447 
hydrochloride tablets, 6448 
orał suspens i on, 6446 
Thlostrepton, 6449 
nystatin, neomycin suffate, and 
triamcinolone acetonide cream, 5405 
nystatin, neomycin sulfate, and 
triamcinolone acetonide ointment, 5406 
Th io tępa, 6449 
for injection, 6450 
Thioth]xene, 6451 
capsules, 6452 
hydrochloride, 6453 
hydrochloride injection, 6453 
hydrochloride for injection, 6454 
hydrochloride orał solution, 6454 
Thiourea, 2400 
Thorium nitrate, 2400 
TS, 2423 
Threonine, 6455 
Thrombin human, 2400 
Thromboplastin, 2400 
Thymidine, 2400 
Thymol, 2400, 7950 
blue, 2408 
blue TS, 2423 
Thymolphthalein, 2408 
TS, 2423 

Thyroglobulin, 2400 
Thyroid, 6456 
tablets, 6457 

Tiagabine hydrochloride, 6458 
orał suspension, 6460 
Tlamulin, 6460 
fumarate, 6462 
Ticarcilfm 

and clavulanic acid njection, 6464 
and clavulanic acid tor injection, 6465 
disodium, 6466 
for injection, 6463 
monosodium, 6467 
Titlopidine hydrochloride, 6469 
tablets, 6470 

Ttenchi ginseng root and rhizome, 7213 
dry extract capsules, 7223 
powder capsules, 7218 
dry extract, 722 i 
powder, 771 6 
dry extract tablets, 7225 
powder tablets, 721 9 
Tigecydine, 6471 
for injection, 6473 
Tiletamine 
hydrochloride, 6475 
and zoiazepam for injection, 6475 
Tilmicosin, 6476 
injection, 6478 
Ti molo! 
maleate, 6479 


maleate and hydrochlorothiazide tablets, 
6482 

maleate ophthalmrc solution, 6480 
maleate tablets, 6481 
Umolo! maleate 

and dorzofamide hydrochloride ophthalmic 
solution, 3869 
Tin, 2400 


Tincture 

Belladonna, 2959 
Benzethonium chloride, 2967 
Benzoin, compound, 2985 
Capsicum, 3172 
Cardamom, compound, 7584 
Cinger, 6999 
Green soap, 4445 
lodine, 4631 
iodine, strong, 4632 
Lem on, 7733 
Opium, 5450 
Orange peei, sweet, 7790 
Rhodiofa roseo, 7154 
Thimerosal, 6441 
Tolu balsam, 7952 
Walerian, 7243 
Vanilla, 7960 


Tlnidazole, 6483 
Tioconazoie, 6485 

Tissue human amnlon chorion membranę 
dehydrated, 6486 
Tltanium 
dioxide, 6487 
tetrachloride, 2400 
trichloride, 2400 
trichloride-sulfuric acid TS, 2423 
trichloride, tenth-normal (0.1 N), 2435 
trichloride TS, 2423 
Titration, nitrite (451), 366 
TUrimetry (541), 416 
Tizanidine 

hydrochlonde, 6489 
tablets, 6490 
Tl 201 

injection, thallous chloride, 6415 
Tobramycin, 6492 

and dexamethasone ophthalmic ointment, 
6500 

and dexamethasone ophthalmic 
suspension, 6501 

and fluoromethoJone acetate ophthalmic 
suspension, 6503 
inhalation solution, 6497 
injection, 6493 
for injection, 6494 
ophthalmic ointment, 6495 
ophthalmic solution, 6499 
sulfate, 6504 

Tocainide hydrochloride, 6506 
tablets, 6506 

Tocopherols exdpient, 7951 
Tolazamide, 6507 
tablets, 6508 

TolazoNne hydrochloride, 6509 
injection, 6509 
Tolbutamide, 6510 
for injection, 6511 
tablets, 6511 
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Tofcapone, 6512 
tablets, 65TB 
o-Tblidine, 2-100 
Tolmetin sodium, 6514 
capsules, 6515 
tablets, 6515 
Tolnaftate, 6516 
topical aerosol, 6517 
cream, 6517 
gel, 651 7 

topi cal powder, 6518 
to pi cal solution, 6518 
Tolterodine tartrate, 6518 
Talu aldehyd e, 2400 
p-Tolualdehyde, 2400 
Tolu balsam, 6520 
syrup, 7952 
tincture, 7952 
Toluene, 2400 

p-Toluenesulfonlc acid, 2400 
T5, 2423 

p-Toluenesulfonyl*barginine methyl ester 
hydrochloride, 2400 
p-Toluic acid, 2400 
Toluidine 
btue, 2401 
blue O, 2401 
o-Toluidine, 2400 
p-Tolurdine, 2401 

To mato extract containing lycopene, 7084 
To pi cal aerosols (603), 499 
Topical and transdermal drug products— 
product q u ality tests (3), 78 


Topical solution 

Aluminum acetale, 2674 
Aluminum subacetale, 2686 
Aluminum sulfate and calcium acetale for, 
2687 

Aluminum sulfate and calcium acetale 
tablets for, 2688 
Aminobenzoic acid, 2727 
Benzethonlum chloride, 2967 
Benzocaine, 2977 

Benzocaine, butamben, and tetracaine 
hydro chloride, 2981 
Calcium hydroxide, 3143 
Carbamide peroxide, 3186 
Carboi-fudisin, 3198 
Cetylpyddinium chloride, 3344 
Chfoitiexidine acetate, 3366 
Ch!orhexidine gluconate, 3370 
Ciclopirox, 3411 
Clindamydn phosphate, 3483 
Clobetasol pro pion a te, 3493 
Clotrimazole, 3527 
Coal tar, 3538 

Cocaine hydrochloride tablets for, 3542 
Cocaine and tetracaine hydrochlorides and 
ppinephrine, 3542 
Diethyltoluamide, 3757 
Dimethyl sulfoxide, 3793 
Dydonine hydrochloride, 3927 
Erythromycin, 4036 
Fluocinolone acetonide, 4241 
Fluocinonide, 4244 
Fluorouracil, 4259 

Gentamicśn sulfate and betamethasone 
valerate, 4396 
Gentian violet, 4400 
Hatdnonide, 4467 
Hydrogen peroatde, 4525 


Hydrogumone, 4531 
lodine, 4630 
lvermectin, 4736 
Lidocaine hydrochloride, 4851 
Mafenide acetate for, 4928 
Methoxsalen, 5089 
Minoxidil, 5185 
Mometasone furoate, 5213 
Myrrh, 5260 
Nitrof u rażone, 5369 
Mitromersol, 5373 
Papain tablets for, 5569 
Phenol, camphorated, 5668 
Podophyllum resin, 5744 
Povidone-iodine, 5794 
Sodium fluoride and addulated phosphate, 
6190 

Sodium hypochlorite, 6193 
Tetracaine hydrochloride, 6397 
Tetracycline hydrochloride for, 6406 
Thrmerosal, 6440 
To I nafta te, 6518 
Tretmoin, 6556 


Topical suspension 

Calamine, 3110 
Calamine, phenolated, 3111 
Ciclopirox olamine, 3414 
Clindamycin phosphate, 3484 
Penicillin G, neomycin, polymyxin 8, 
hydrocortisone acetate, and 
hydrocortisone sodium succinate, 5597 
Penicillin G procaine, neomycin and 
polymyxin B sulfates, and hydrocortisone 
acetate, 5614 
Resordno! and sulfur, 5994 
Selenium sulfide, 6140 
Sulfacetamlde sodium, 6251 
Zinc sulfide, 6758 


Topiramate, 6521 
capsules, 6523 
tablets, 6525 
Topiramate compounded 
orał suspension, 6527 
Torsemide, 6528 
tablets, 6529 

Total organie carbon (643), 522 
Tragacanth, 7952 
Tramadol hydrochloride, 6531 
and acetaminophen o rai suspension, 6538 
and acetaminophen tablets, 2575 
orał suspension, 6532 
tablets, 6533 

extended-release tablets, 6534 
Tramadol hydrochloride compounded, 
veterinary 

orał suspension, 6539 
Trandotapril, 654C 
tablets, 6541 
Tranexamic acid, 6542 
Transdermal system 
clonidine, 3512 
nicotine, 5345 

Transfer of analytical procedures (1224), 
1778 

Tranylcypromlne 
sulfate, 6545 
tablets, 6543 


Travoprost, 6547 
ophthalmic solution, 6548 
Trazodone hydrochloride, 6549 
tablets, 6551 
Trehalose, 7953 
Trenbolone acetate, 6553 
Treli nom, 6554 
cream, 6555 
gel, 6555 

topical solution, 65 56 
Triacetin, 6556 
ń-Triacontane, 2401 
Triamcinolone, 6557 
acetonide, 6558 
acetonide cream, 6559 
acetonide dental pastę, 6561 
acetonide injectable suspension, 6565 
acetonide topical aerosol, 6559 
acetonide lotion, 6560 
acetonide and neomycin sulfate cream, 
5326 

acetonide and nystatin cream, 5407 
acetonide, nystatin, neomycin sulfate, and 
gramiddin cream, 5404 
acetonide, nystatin, neomycin sulfate, and 
gramicidrn ointment, 5404 
acetonide, nystatin, neomycin sulfate and 
thiostrepton cream, 5405 
acetonide, nystatin, neomycin sulfate, and 
thiostrepton ointment, 5406 
acetonide and nystatin ointment, 5407 
acetonide ointment, 6560 
acetonide nasal spray, 6561 
diacetate, 6565 

diacetate injectable suspension, 6566 
diacetate orał solution, 6566 
hexacetonlde l 6567 

hexacetonide injectable suspension, 6568 
tablets, 6557 

2,4,6-Tnamino-5-nitrosopynmidine, 2401 
Triamterene, 6569 
capsules, 6569 

and hydrochlorothiazide capsules, 6571 
and hydrochlorothiazide tablets, 6573 
Triazolam, 6574 
tablets, 6575 

Tribasic calcium phosphate, 7552 
Tri basie sodium phosphate, 7885 
Tri butyl 
citrate, 7954 
phosphate, 2401 

Tri buty lethylammonium hydroxide, 2401 
Tributyrin, 2401 
TrichJormethiazide, 6576 
tablets, 6577 
Trichbroacetic acid, 2401 
Trfchloroethane, 2401 
Trichlorofluoromethane, 2401 
Trichloromonofluoromethane, 7955 
Trichlorotrifluoroethane, 2401 
Tricitrates orał solution, 6577 
Triclocarban, 6578 
Triclosan, 6580 
nTricosane, 2401 
Trientine hydrochloride, 6582 
capsules, 6583 
TrlethanoJamine, 2401 
Triethylamine, 2401 
hydrochloride, 2401 
phosphate, 2401 
Triethy! dtrate, 7956 
Triethylenediamine, 2402 
Triethylene glyeol, 2402 
Trifluoperazine 
hydrochloride, 6584 
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TrifI-Vatico [-69 


Trifluoperazine (continued) 
hydrochloride injection, 6585 
hydrochloride tablets, 6585 
orał solution, 6584 
Trrfluofoacetic 
acid, 2402 
anhydride, 2402 

Triffuoroaeetic acid (TFA) in peptides (503.1), 
394 

2,2,2'Trrfl uoroetha nol, 2402 

2,2,2 - Trif I uoroet hy I d if I u o romethy I e th er, 

2402 

(m-Triflu orom ethy Iph my I) 
trimethylammonium hydro* i de in 
methanol, 2402 
5 -{Trif I u o ro m ethy i)u ra ci I, 24 02 
o, a, ct-Tri fI uoro*p-cresol f 2402 
Trifluorovinyl chloride polymer, 2402 
Trifiupromazine, 6586 
hydrochloride, 6587 
hydrochloride injeclion, 6588 
hydrochloride tablets, 6588 
orał suspemion, 6586 
Triflurrdine, 6589 
Triglycerides medium-ehain, 7957 
TrihexyphenidyJ hydrochloride, 6589 
extended-reiease capsules, 6590 
orał solutron, 6591 
tablets, 6591 

Trikates ora) solution, 6593 
Tr tketohy dr indene hydra te 
TS, 2418, 2423 
Trimeprazine 
orał solution, 6594 
tartrate, 6593 
tartrate tablets, 6595 
Trimethobenzamide hydrochloride, 6595 
capsules, 6596 
injection, 6596 
Trimethoprim, 6597 
and polymyxin B sulfate ophthalmic 
solution, 5754 

and sulfamethoxazole injeclion, 6269 
and suffamethoxazole o rai suspension, 

6270 

and sulfamethoxazo!e tablets, 6272 
suffate, 6598 
tablets, 6598 

TrimethyJacethydrazide ammonium chloride, 
2361, 2402 

Trimethylchbrosilane, 2402 

2.2.4- Trimethylpentane, 2366, 2402 

2.4.6- Trimethylpyridine, 2402 
N-(T rim ethyI siłyI )4 m i dazo le, 2403 
Trimethyltin bromtde, 2403 
Trimipramrne maleate, 6599 

2.4.6- TriniUobenzenesulfonic acid, 2403 
Trimtrophenol, 2403 

TS, 2419, 2423 
Trioctylphosphine oxide, 2403 
Trioxsalen, 6600 
tablets, 6601 

Tripclcnnamrne hydrochloride, 6601 
injeclion, 6602 
tablets, 6603 

1.3.5- Triphenylbenzene, 2403 
Triphenylmethane, 2403 
Triphenylmethanol, 2403 
Trip he ny itetrazol i u m 

chloride, 2403 
chloride T5, 2423 
Triprolidine 
hydrochloride, 6603 
hydrochloride orał solution, 6604 
hydrochloride tablets, 6605 


and pseudoephedrine hydrochlorides ora! 
solution, 6606 

and pseudoephedrine hydrochlorides 
tablets, 6606 

Tiris(2-am inoethy I)amrne, 2403 
Tris(hyd roxymethyi)amin ometha ne, 2403 
acetale, 2403 
hydrochloride, 2403 

A/-Tris(hyd roxym et hy))m ethy Iglyci ne, 2403 
Tnsu Ifa pyrimid m es 
ora! suspension, 6607 
tablets, 6608 

Tritirachium album proteinase K, 2403 
Troi a minę, 7959 
saiicylate, 6608 
Trometh aminę, 2403 r 6609 
ca rb o prost, 3205 
carboprost, injecticn, 3206 
for injection, 6610 
Tropaeolin OO, 2403 
Tropie acid, 2403 
Tropicamide, 6610 
ophthalmic solution, 6612 
Tropine, 2403 
Trospium chloride, 6613 
tablets, 6614 
Trypan blue, 2403 
Trypsin, crystallized, 6616 
Tryptone, 2403 
Tryptophan, 6617 
5-Hydroxy-L, 7227 
t-Tiyptophane, 2403 
Tuberculin purified protein derivative 
(Tubercuiin PPD), 2404 
Tubocurarine chloride- 2404, 6618 
injection, 6619 
Tungstk acid, 2404 
Turmeric, 7228 
powdered, 7230 
extract, powdered, 7232 
Turmeric paper, 2409 
Tylosin, 6619 
granulated, 6620 
injection, 6621 
tartrate, 6621 
Tyloxapol, 6623 
Tyrosine, 6624 
L-Tyrosine disodium, 2404 
Tyrothricin, 6625 


U 


Ubidecarenone, 7233 
capsules, 7234 
tablets, 7235 
UbiquinoJ, 7236 
capsules, 7237 

UJtravio!et~visible spectroscopy {85 7>, 789 
Uftravioict-visible spectroscopy—theory and 
practice (1857), 2229 
Undecylenic acid, 6626 
ointment, compound, 6626 
Uniformity of dosage units (905), 802 
UraciJ, 2404 
Urany! acetale, 2404 
cobalt, TS, 2414 
zinc, TS, 2423 
Urea, 2404, 6627 
C 1 3, 3199 . 

C 13 for orał solution, 3200 
C 14 capsules, 3201 


for injection, 6628 
Urethane, 2404 
Uridine, 2404 
Ursodiol, 6628 
capsules, 6629 
orał suspension, 6630 
tablets, 6631 

USP and NF exdpients listed by category, 
7485 

USP polities, xxix 

USP reference standards (11), 104 


V 


Vaccine 

Anthrax adsorbed, 2828 
BCG, 2955 


Vaccines for human use 
bacterial vaccines (1238), 1943 
generał considerations (1235), 1905 
połysaecharide and glycoconjugate 
vaccines (1234), 1888 
Vaccinia immune globulin, 6633 
Va!acyclovir 
orał suspension, 6633 
tablets, 6633 

Valacydovir hydrochloride, 6635 
Vaferian, 7238 
extract, powdered, 7241 
powdered, 7240 
tablets, 7244 
tincture, 7243 
Vaieric acid, 2404 
Valerophenone, 2404 
Valgancic|ovir 
hydrochloride, 6639 
tablets, 6638 
Validation 

of alternative microbiological methods 
(1223), 1756 

of compendial procedures (1225), 1780 
of microbial recovery from pharmacopeiaf 
articles (1227), 1787 
Validation of afternative methods to 
antibiotic microbial assays (1223J), 1770 
Valine, 6642 
Vafproate sodium 
injection, 6643 
Valproic acid, 66 44 
capsules, 6645 
orał solution, 6646 
Valrubicin, 6646 
intravesical solution, 6648 
Valsartan, 6649 
tablets, 6650 

amlodipine, and hydrochlorothiazide 
tablets, 2767 

and amlodipine tabfets, 2763 
and hydrochlorothiazide tabfets, 6651 
Va nad i urn pentoxide, 2404 
Vanadyl sulfate, 2404 
Vancomycin, 6654 
hydrochloride, 6656 
hydrochloride capsules, 6658 
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Vancomycin (continueć) 
hydrochloride for injection, 6658 
hydrochloride for orał solution, 6660 
injection, 6655 
Vanilla, 7959 
tineture, 7960 
\fonillm, 7960 

Vapor phase sterillzation (1229,11), 1847 
Varicella-zoster fmmune globulin, 6661 
Yasopressin, 6662 
Injection, 6662 
Vecuronium bromide, 6665 
Vegetab!e oil, hydrogenated, 7961 
Vehide 

for orał solution, 7788 
for oraf solution, sugar free, 7788 
for orał suspension, 7788 
suspension structured, 7948 
suspension structured, sugar-free, 7948 
Venlafaxine 
hydrochloride, 6666 

hydrochloride extended-relea$e capsules, 
6667 

tablets, 6664 

Verapamil hydrochloride, 6674 
extended-release capsules, 6675 
injection, 6676 
orał sol u t ion, 6677 
orał suspension, 6678 
tablets, 6678 

extended-relea$e tablets, 6680 
Vardenafil 

hydrochloride, 6660 
Verifjcation of compendial procedures 
<1226), 1786 
Verteporfin, 6683 
for injection, 6684 


Veterinary 

Atenofol compounded oraj suspension, 
2889 

Benazeprif hydrochloride compounded orał 
suspension, 2963 

Buprenorphlne compounded buccal 
solution, 3069 

Doxycydine compounded oraf suspension, 
veterinary, 3895 

Enatapril maleate compounded ora] 
suspension, 3970 
Methylene błue injection, 5107 
Pergolide orał suspension, 5642 
Potassium bromide orał solution, 5762 
Prednisolone compounded orał suspension, 
5816 

Sodium bromide injection, 6179 
Sodium bromide orał solution, 6180 
Splronolactone compounded oraj 
suspension, 6222 

Tramadol hydrochloride compounded orał 
suspension, 6539 

Voricona 2 ole compounded ophthalmic 
solution, 6710 

Vibrational circular dichroism 
spectroscopytheory and practlce <1 782), 
2136 

Vibrattonal crrcular dichroism spectroscopy 
(782), 649 
Vigabatrin, 6685 
for orał solution, 6687 
tablets, 6688 
Vlnb[astine sulfate, 6690 
for injection, 6691 


Vincristine sulfate, 6693 
injection, 6694 
for injection, 6695 


Vinorelbine 
injection, 6698 
ta rtratę, 6697 
Vinpocetine, 7245 
capsules, 7247 
tablets, 724 7 
Ymy\ acetate, 2405 
2-Vinylpyridine, 2405 
Vmyfpyrrolidinone> 2405 
Viral safety evaluation of biotechnology 
Products derived from celi lines of human 
or animal origin <1050), 1067 
V*rology test methods (1237), 1922 
Virus testing of human piasma for further 
manufacture (1240), 1956 
Vi5C05ily— caprłlary methods (911), 806 
Viscosity—pressure driven methods (914), 
814 

Viscosity—rolling bali method (913), 812 
Viscosity—rotadoral methods (912), 808 
Visłb!e particulatef in injections (790), 671 
Vitamin 
A, 6699 

A assay (571), 454 
A ca psu fes, 6700 
A ora! jfguid preparation, 6701 
A tablets, 6702 
Bi 2 actMty assay (171), 242 
C assay (580), *59 
C and zinc loże i ges, 7475 
D assay <581 ), 462 

D and calrium with minerał* tablets, 6864 
D with ca lei u m tablets, 6863 
E, 6703 

E assay (551), 419 
E capsules, 6705 

E polyethylene glycol succinate, 7961 
E preparation, 6707 
Vitamins 

capsules, oil-sobble, 7248 
capsules, oil- ard water-soluble, 7290 
capsules, water-soluble, 7400 
with minerals capsules, oil- and waier- 
solubię, 7336 

with minerals capsules, water-soluble, 

7423 

with minerals orał solution, oil- and water- 
soluble, 7361 

with minerals orał solution, water-soluble, 
7443 

with minerals tablets, oil- and water- 
soluble, 7375 

with minerals tablets, water-soluble, 7451 
with minerals capsules, oil-soluble, 7265 
with minerals orał solution, oil-solubfe, 
7275 

with minerals tablets, oil-soluble, 7200 
orał solution, oil-soluble, 7255 
orał solution, oi- and water-soluble, 7309 
tablets, oil-soluble, 7258 
tablets, oit- and water-soluble, 7318 
tablets, water-soluble, 7412 
Vdlumetric 
apparatus (31), 110 
Solutions, 2423 
VoriconażOle, 6708 
Voriconazole compounded, veterinary 
ophthalmic solution, 6710 


W 

Warfarin sodtum, 6712 
for injection, 6714 
tablets, 6715 
Washed sand, 2405 


Water 

Water, 2405 

Ammonia, stronger, 2332, 2395, 2412 
Ammonia, 25 percent, 2332 
AmmonEa-free, 2405 
Carbon dioxide-free, 2405 
CetyitrimethyIammoniurn chbride, 25 
percent rn, 2345 
conductmty (645), 523 
Deaerated, 2405 
determination (921), 815 
Deuterated, 2350 

D-Gluconic acid, 50 percent in, 2361 

for hemodialysis, 6717 

for hemodialysis applicaiions (1230), 1851 

Hydrazine hydrate, 85% in, 2363 

for inhalation, sterile, 6718 

for injection, 6717 

for injection, bacteriostatic, 6717 

for injection, sterile, 6718 

for i mig a Li on, sterile, 6718 

Methylamine, 40 percent in, 2371 

organic-free, 2405 

partide-free, 2405 

Pepperminb 7797 

for pharmaceutical purposes (1231), 1852 
Pure steam, 6719 
Purified, 6719 
Purified, sterile, 6719 
Rosę, ointment, 6079 
Rosę, stronger, 7866 
solid interactions in pharmaceutical 
systems (1241), 1966 
Soluble vitamins capsules, 7400 
Soluble vi tarnina with minerals capsules, 
7423 

Soluble yitamins with minerals orał 
solution, 7443 

Soluble vitam*ns with minerals tablets, 
7451 

Soluble vitamins tablets, 7412 
Stronger ammonia, 2395 
Vapor detector tubę, 2405 
Vitamins capsules, and oil-soluble, 7290 
Vitamins with minerals capsules, and oil- 
soluble, 7336 

Vrtamins with minerals orał solution, and 
oil-soluble, 7361 

Yitamins with minerals tablets, and oil- 
soluble, 7375 

Vitamins orał solution, and oil-soluble, 

7309 

Vitamim tablets, and oil-soluble, 7318 


Wax 

camauba, 7962 
emulsifying, 7963 
mlcrocrystalline, 7963 
white, 7964 
yellow, 7964 

Wdghing on an analytical balance (1251), 
1970 
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Weigh-Zonis 1-71 


Weight variation of dieta ry supplements 
(2091), 2277 
Wheat 
bran, 6720 
starch, 7928 
Witch hazel, 6721 

Wound matrix smali intestinal submucosa, 
6120 

Wrighl/s stain, 2405 
Written presaiption drug Information— 
gutdelines (1265), 1976 


X 


Xanthan gum, 7965 
solution, 7966 
Xanthine, 2405 
Kanthydrot, 2405 
Xenon Xe 127, 6722 
Xenon Xe 133, 6722 
injection, 6722 

X-ray fluorescence spectrometry (735), 615 
X-ray fluorescence spectrometry—theory and 
practice (1735), 2074 
Xylazine, 6723 
hydrochloride, 6724 
injection, 6725 
Xyiene, 2405 
m-Xylene, 2405 
o-Xylene, 2405 
p-Xylene, 2406 
Xylene cyanole FF, 2406 
Xy!enoJ orange, 2408 
TS, 2423 
Xylltol, 7966 

Xylometazoline hydrochloride, 6726 
nasal solution, 6726 
Xylose, 2406, 6727 


Y 


Yeast exlract, 2406 
Yellow mercuric oxfde, 2406 
Yohimbine 
hydrochloride, 6729 
injection, 6729 

Yttrlum Y 90 ibritumamab tiuxetan 
injection, 6730 


orał solution, 674' 
tablets, 6743 
Zileuton, 6744 
Zinc, 2406 
acetate, 2406, 6746 
acetate orał solution, 6747 
activated, 2406 
amafgam, 2406 
carbonate, 6747 
chloride, 6748 

eh loride, a n hydro u s, powdered, 2406 

chloride injection, 6749 

d tratę, 7473 

citrate tablets, 7474 

determination (59T), 471 

gluconate, 6750 

gluconate tablets, 6751 

oxide, 6752 

oxide neutral, 6753 

oxide ointment, 6754 

oxide pastę, 6754 

oxide and salicyllc acid pastę, 6754 

stearate, 6755 

sulfate, 6756 

sulfate heptahydrate, 2406 
sulfate injection, 6756 
sulfate ophthalmic solution, 6757 
sulfate orał solution, 6757 
sulfate tablets, 6758 
sulfate, twentieth-molar (0.05 M), 2436 
sulfide topi cal suspension, 6758 
undecylenate, 6753 
urany! acetate 15, 2423 
and yitamin C lozenges, 7475 
Ztnc sulfate 
0.1 M VS, 2436 

Ziprasidone hydrochloride, 6759 
Zirconyl 
ni tratę, 2406 
Zolazepam 
hydrochloride, 6762 
and tiletamine for njection, 6475 
Zolmrtriptan, 6762 
tablets, 6764 

o rally disintegrating tablets, 6766 
Zoipidem tartrate, 6768 
tablets, 6769 

extended-release tablets, 6771 
Zonisamide, 6775 
capsules, 6776 
Zonisamide compounded 
ora! suspension, 6778 


Z 


Zalcitabine, 6732 
tablets, 6733 
Zaleplon, 6733 
capsules, 6735 
Za na m iv i r, 6737 
meso-ZeaxantNn, 7470 
preparation, 7471 
Zein, 7967 
Zidovudtne, 6738 
capsules, 6739 
injection, 6740 
and lamwudine tablets, 4769 


lndex 




